


WAY OUT FRONT 
BECAUSE THEY'RE WAY OUT FRONT

SONY'S NEW G SERIES SPEAKERS
WE LINED UP THE SOUND SOURCES-NOT THE SPEAKER EDGES-TO 
GET THE EDGE OH THE FRONT NAME SPEAKERS.

We admit it, for years our front 
name reputation in audio and 
video hasn’t quite been matched 
by our speakers.
So in 1972 we began a total new 
research programme specifically 
designed to put our speakers 
where all of our other stereo 
components have long been - 
out front.
After years of research and 
development our engineers

have found the answers:
First spring water. Like good whisky, good cone papers 
depend on the purity of the water used In making them. 
So we built an entirely new factory at Kofu at the base of 
Mt. Fuji where we can get all the spring water we need. 
Next there was the use of carbon fibre In our speaker cone 
paper. It’s very strong and light. So our speakers are more 
efficient. And the carbon fibre prevents the cone from bend
ing out of shape in the high frequency range. Moreover it 
doesn’t resonate much. Which cuts out unwanted vibration.

Then so does our use of a cast basket rather than a cheap 
stamped one. Finally our big breakthrough came by breaking 
through the standard idea of simply attaching the front of 
each speaker to the baffle board.
By moving our woofer and mid-range forward to a position 
where the sound waves originate in the same line, we aligned 
them acoustically. The result is transparently smooth and 
deep sound over the entire audio frequency range.
It’s a sound that specifications alone cannot describe.
But some of the toughest critics in the whole audio world can. 
They heard our new G Series speakers first at the last Japan 
Stereo Components Contest. Result? They awarded Sony the 
“Grand Prix”.
Now hear this: The new Sony G Series speakers have arrived 
at your dealers. Listen to them and you’ll hear just how 
beautiful five years’ research can sound.SONY

Research makes the difference.
GAC.S.9777
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This easy-to-build electronic poker 
machine will provide Christmas 
fun for the whole family. Turn to 
p56 for the details.

A bold new concept to solve man's 
energy problems has been propos
ed by Boeing Aerospace Company 
— power stations in space! The 
story is on p8.

On the cover
Pictured is the recently released 
BWD 539D oscilloscope testing an 
AWA mobile transceiver at the 
laboratories of BWD Electronics Pty 
Ltd. You can find out more about 
the 539D on p108 of this issue, and 
how to win a unit for yourself on 
p49.

FEATURES
POWER STATIONS IN SPACE Solution to the energy crisis? ............................... 8
CHOOSING A CALCULATOR The things you need to know................................. 12
BASF LUDWIGSHAFEN IS REALLY BIG A visit to the BASF plant in Germany 20
DICK SMITH-ELECTRONICS AUSTRALIA MINI SCAMP

CONTEST The winner ............................................................................................... 94

HIFI NEWS & REVIEWS
HIFI NEWS New 2 x 350W class A + system to be released by Technics ................... 29
REVIEW EEI-Series-4000 magnetic cartridge................................................................ 51
REVIEW Leak 3050 2-way loudspeaker system ............................................................ 53

THE AUSTRALIAN CB SCENE
PH ILIPS 40-CHANNEL UHF LOOKI NG GOOD A preview of what’s to come .. 39 
MIDLAN D 1 3-861 PORTABLE TRANSCEIVER This rig goes anywhere   45 
CB NEWS, OBSERVATIONS & PRODUCTS CB happenings in brief.................. 47
U HF CB CHANNELS List of frequencies .................................................................... 47
DICK SMITH-EA CB CARTOON CONTEST The winner...................................... 48

PROJECTS & CIRCUITS
ELECTRONIC POKER MACH INE Christmas fun project ....................................... 56
MAKING YOUR OWN PRINTED CIRCUIT BOARDS Easier than you think . . 64
BATTERY CONDITION INDICATOR Simple unit gives good/bad indication .... 68
BU ILD YOUR OWN METAL DETECTOR Low-cost unit comes as a kit............... 70 
LOW-COST TESTER FOR MICROPROCESSORS Troubleshoot your system . . 86

COLUMNS
EDITORIAL 1978 — year of the microcomputer?.......................................................... 3
FORUM Is it just trendy to listen to FM? ......................................................................... 24
THE SERVICEMAN On aerials, feeders and exorcising ghosts................................... 80
RECORD REVIEWS Classical....................................................................................... 99
RECORD REVIEWS Devotional, popular, jazz .......................................................... 103
THE AM ATEU R BAN DS Amateur radio is flourishing ............................................ 117
SHORTWAVE SCENE Radio Nederland using a satellite ........................................ 123

DEPARTMENTS
NEWS HIGHLIGHTS—4/CIRCUIT & DESIGN IDEAS—76/LETTERS TO THE
EDITOR—85/MICROCOMPUTER NEWS & PRODUCTS—96/NEW 
PRODUCTS —1 08/BOOKS & LITE R AT U R E—1 1 2/1 N F O R M ATI ON 
C E N T R E — 1 2 5 / M A R K E T P L A C E — 1 2 6 / I N D E X TO ADVERT
ISERS—128/NOTES & ERRATA—NIL

ELECTRONICS Australia, December, 1977 1



A new team is jostling the 
biggest names in ICs. 
When you see who it is 
you’ll appreciate why. 
Signetics - known 
worldwide for reliability 
and high technology has 
become part of Philips 
with massive R & D, 
manufacturing, and 
servicing resources. 
That’s important news for 

you. Signetics offers a 
natural alternative for all 
your IC requirements. 
Signetics ICs are 
supported by a strong 
sales and technical team 
and are available 
nationwide through an 
expanded distribution 
network.
We’ll supply all types of 
industrial and consumer 

ICs. And we’ll ensure the 
continuity of that supply 
short or long term. 
Let us prove our IC 
capability. Ask us for a 
quote. Write today to 
Signetics IC Marketing 
Group at Philips 
Electronic Components 
and Materials, P.O. Box 
50, Lane Cove, N.S.W. 
2066

signotics
LOGIC - MEMORIES - INTERFACE - MICROPROCESSORS - LINEAR - MILITARY

PHILIPS Electronic 
Components 
and Materials PHILIPS

HRME 153.0201
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1978 — year of the microcomputer?
Well, here we are again nearing the end of another year, and it has been a fairly 

eventful one for the local electronics industry. The events have admittedly not 
been propitious for the manufacturing side of the industry, nor perhaps for the hi- 
fi marketing firms, but the importing and overall marketing situation seems to 
have improved significantly.

Without a doubt the main event has been the legalisation of CB radio, and the 
subsequent market growth. This has happened very rapidly, and things are still 
rather chaotic. There are dozens of brand names around, and almost every corner 
store is offering CB equipment. How many of them are likely to continue doing so 
is a matter of conjecture, as many of the imported transceivers have already been 
rejected for licensing by the PTT department. However local manufacturing firms 
are quietly preparing for production of UHF equipment, so that as marketing of' 
27MHz gear tapers off there should be a growth in the manufacturing sector to at 
least partly compensate.

Probably the other main event this year has been the accelerated growth in 
microprocessors and microcomputers. This area finally seems to be talking off 
now, here as well as overseas, and in both the industrial and hobby/consumer 
areas. New equipment manufacturers are appearing, hobby and consumer stores 
are springing up, new clubs have formed, and both academic bodies and industry 
organisations are holding conferences and seminars.

It is evident that a new growth industry is emerging, even if its gestation time has 
taken a little longer than many had predicted.

In the coming year the microcomputer area looks likely to be the main growth 
sector within the electronics industry. The biggest impetus is likely to come shortly 
with the appearance of complete low-cost systems suitable for really small 
businesses, schools and the home: the true “consumer" computer, as distinct 
from the hobby computer.

We have been doing our best, here at EA, to keep you abreast of these 
developments. And, judging from the reaction to many of our recent features, 
most readers seem to appreciate our efforts. It has been particularly encouraging 
to see the response to some of our construction projects — like the Mini Scamp 
microcomputer, for example, of which more than 700 have apparently been built 
to date.

It has been an eventful year, then, and one which seems to be drawing to a close 
on a reasonably optimistic note.

On behalf of all of us here, may I wish all of our readers, advertisers and friends a 
very happy Christmas season, and all the best for 1978.

Jamieson Rowe
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News Highlights
Chess Challenger — you play the computer!

It's you against the computer! The first microprocessor 
based chess game is now available in Australia.

Called the Chess Challenger, the new game is based on 
the Intel 8080 CPU. It also utilises an 8224 clock 
generator/driver, an 8228 system controller, 512 8-bit bytes 
of random access memory to store the position of the chess 
pieces, and a 16,384-bit read only memory.

The firmware (inside the ROM) contains such elements 
as the rules of chess, the relative importance of the various 
pieces, and allowable moves and strategies. The Chess 
Challenger plays by the book, working on the weighted 
value of the pieces, and completely scanning the board for 
the best available move each time. It plays aggressively, tries 
to control the centre of the board, and, if it's in trouble, will 
try for a stalemate.

The keyboard can be used to verify the position of each 
chess piece at any time during the game. The player can 
select from four levels of difficulty at the start of the game, 
can choose offence or defence, and can even commence in 
mid-game should he wish to set up a chess problem. All the 
moves of chess can be made, and the Chess Challenger is 
programmed to castle at the first opportunity.

Chess Challenger is easy to play and, according to the

Communications for deep sea divers

manufacturer, can be beaten by an average player 25%-70% 
of the time, depending on the level of difficulty selected. It 
costs $385.25 and is available from Futuretronics Pty Ltd, 527 
Tooronga Rd, Hawthorn East, Victoria 3123.

Device beats
In Britain, a cooperative formed by 

two specialist firms and the Admiralty 
Experimental Diving Unit has been 
working for some time on a fibre optics 
communications system for deep sea 
divers. One of the companies, J. and S. 
Marine, has developed a multiplex data 
transmission system. This encodes in
formation for transmission along a 
single fibre line, and decodes and 
presents the data at the receiving end.

Conventional diving equipment in
volves an umbilical line that tends to be 
heavy and cumbersome. The big ad
vantage of the fibre optic technique is 
that it reduces quite dramatically the 
diameter of the speech and data lines 
between the diver and the diving bell, 
or between the bell and the surface 
vessel.

The system developed by J. and S. 
Marine is designed to carry 16 of the 
diver's medical parameters, including 
pulse rate, body temperature, 
heartbeat, physiological and life sup
port details, and diving suit 
temperature. This system now forms 

part of a four-line communications 
system. Two of these lines provide 
two-way speech communication, whilst 
the fourth line is spare.

Apart from giving the diver freedom 
to work with the minimum of ex
traneous equipment and the lightest 
possible umbilical line, the system's 
most important contribution to safety is 
its immunity from outside electrical in
terference. In such a complex piece of 
equipment as the modern diving suit, 
designed for use at great depths, it is in
evitable that a great deal of static elec
tricity is generated. The effect in 
shallow water is likely to be negligible, 
but in deep conditions it can mean the 
loss of data essential to the survival of 
the man at the end of the line.

In fibre optic transmission no electric 
current passes along the line, and it 
therefore is immune from electrical in
terference. This is important because 
the diving suit and the support systems, 
to say nothing of the gear employed on 
the seabed, are all potential generators 
of interference.

radar detectors
In their war on speeding motorists, 

traffic police have had a formidable 
weapon at their disposal for some years 
now — radar speed indicators. Just 
recently, though, motorists began to hit 
back, using radar detectors to (hopeful
ly) detect the presence of a radar trap 
and provide adequate advance warning 
of its presence.

Now, according to the American 
magazine "Electronics", the police 
have another weapon. The device is a 
small traffic radar that uses a 
microprocessor to help in camouflag
ing itself from the barrage of radar 
detectors now on the roads.

The radar, from Kustom Signals Inc, is 
programmed with a hold feature that 
suppresses the microwave transmission 
until a target vehicle is within sight. 
That way, it is invisible to radar detec
tors until it is fired, and by the time it is 
seen, the radar has recorded the 
target's speed.
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National 
looking sharp!

A feature of the Haco Distributing 
Agencies stand at the recent Consumer 
Electronics exhibition in Sydney was an 
ultra-thin "National" pocket radio 
developed by the Matsushita Electric 
Industrial Company, Japan.

The new radio measures a compact 
71mm wide by 127mm long, and is just 
12.7mm thick. Weight is 130g with 
batteries.

Recommended retail price for the 
new model, due for release last 
September, is around the $40 mark.

Record turnover 
for Dick Smith

Dick Smith Electronics Pty Ltd has an
nounced a successful trading year for 
1976-77.

Mr Ike Bain, General Manager, said 
that turnover increased from $3.5 
million in 1975-76 to $7 million in 1976- 
77, these figures representing tremen
dous growth. According to Mr Bain, CB 
radio contributed significantly to this 
increase, although the traditional 
hobby electronic lines were still 
responsible for the majority of tur
nover.

Omega agreement has been signed
The Minister for Transport, Mr Peter 

Nixon, recently signed an agreement 
between the Australian and US 
Governments for the establishment of 
an Omega long-range navigation facili
ty in Australia.

The facility, which will be built in 
Gippsland, Victoria, will be designed, 
operated and maintained by 
Australians. Mr Nixon said that the 
Government had approved the 
purchase of the 308 hectare site at 
Darriman, about 25 kilometres from 
Yarram.

The Omega establishment agree
ment between Australia and the US 
provided that:
• The Australian Government would 

Touch tune Toshiba from EMI

Backed by a full 3-year parts and labour warranty, this Toshiba Model C-830 43cm 
colour TV receiver features electronic touch tuning and a "Blackstripe'' picture 
tube with in-line guns. A hinged fascia panel conceals the major controls. En
quiries to Toshiba-EMI (Australia), 76 Mars Rd, Lane Cove 2066.

be solely responsible for operating, 
maintaining and staffing the facility;
• Australian made materials and 
resources would be used in establishing 
the facility; and
• The 400 metre aerial tower would be 
designed in Australia and built from 
Australian steel. Australian materials 
would be used throughout the project 
as far as practicable.

Mr Nixon said that the Australian 
Omega facility would complete a 
world-wide network of eight Omega 
stations. The others were in North 
Dakota, Hawaii, Argentina, Liberia, 
Norway, Japan and Reunion Island in 
the Indian Ocean.

GE to develop new electric vehicle
A two-year $5.98 million contract for 

the development and construction of 
two experimental four-passenger elec
tric cars has been awarded by the US 
Energy Research and Development Ad
ministration, now part of the Depart
ment of Energy (DOE), to the General 
Electric Research and Development 
Centre.

Under the terms of the contract, GE 
will deliver the two cars to DOE in the 
first half of 1979. Called "integrated test 
vehicles", the new subcompact-sized 
electrics will be based on a design to be 
developed jointly by GE and Chrysler 
Corporation.

Electrical and mechanical in

novations will be developed by the GE 
Research and Development Centre, 
Schenectady, NY, and by its team of 
consultants and subcontractors. GE also 
will supply the electrical drive system.

Chrysler Corporation, Detroit, 
Michigan, will design and fabricate the 
body and chassis. Globe-Union Inc., 
Milwaukee, Wisconsin, will provide 
high-energy lead-acid batteries. GE and 
Chrysler will jointly test the integrated 
vehicle.

Technical and mechanical 
specifications for the new electric cars 
have not yet been detailed. However, 
GE's program plan calls for a separately 
excited direct current (DC) motor 

powered by a 108-volt lead-acid battery 
system.

The GE cars will have regenerative 
braking to permit braking energy to be 
used in recharging the 18 batteries. Ad
vanced electronics will provide the 
vehicles with smooth and efficient per
formance.

Built especially for stop-and-go 
urban driving, the new vehicles will 
have an urban driving range of 120km 
before the batteries need recharging 
and will be capable of cruising at 
speeds of 90km per hour. Another DOE 
objective is that design of the new elec
trics be conducive to mass production, 
with purchase price and operating costs 
comparable to conventional cars.
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NEWS HIGHLIGHTS

Canberra microcomputer conference

These two candid shots were taken at the recent 
microprocessor conference in Canberra, run by the 
Canberra branch of the Australian Computer Society and 
the Canberra College of Advanced Education. A lot of keen

enthusiasts attended, including both amateurs and 
professionals. The photos are by courtesy of Dr Bill CaelH, 
the conference convenor.

Increase R&D spending, says ATDA
Australia, of all reasonably developed 

nations, is at the bottom the list for 
government funded industrial research 
and development according to the 
Australian Telecommunications 
Development Association.

The ATDA has made this claim in its 
submission to the Senate Standing 
Committee on Science and the En
vironment's inquiry into research and 
development in Australia.

The association says in its submission 
that technical and manufacturing 
capability and capacity are at present 
lower than they have been for many 
years.

The main causes for this are:
• the present economic recession,
• substantially reduced ordering of 
communications equipment by

Telecom Australia and by Government 
Departments,
• currency realignments, substantial 
tariff cuts, and an escalating wage struc
ture.

"The reduction in available work has 
led to extensive retrenchments, 
resulting in a considerable loss of 
technical expertise and capacity. In the 
past three years the industry has 
reduced its R & D staff by about 30 per 
cent," according to the ATDA.

The association's submission points 
out to the Senate Inquiry that a healthy 
and active electronics industry is es
sential for Australia. The industry 
provides vital telecommunications 
equipment for Telecom Australia, for 
the defence network and in the private 
sector.

Changes at Arlunya
Arlunya Pty Ltd has advised that its 

manufacturing and importing activities 
are now being carried under a new 
name: The Arlunya Division of The 
Dindima Group Pty Ltd. Ownership and 
control of the Dindima Group Pty Ltd 
remains in Australia, and is essentially 
the same as for Arlunya Pty Ltd, prior to 
the change.

The purpose of the change is to 
facilitate the growth of the company 
and to allow tne gradual separation of 
the local manufacturing and importing 
activities into separate divisions. The 
company intends concentrating on in
creasing sales and improving support 
for high grade products from a limited 
number of top overseas firms.

Australian developed electric car
An electric vehicle, currently un

der development at Flinders Univer
sity, Adelaide, is reaching the stage 
where it could be put into full com
mercial production.

The project, based on the Fiat 127 
coupe, replaces the internal com
bustion engine with lead acid 
batteries and two printed circuit 
motors. The motors drive through 
the vehicle's original automatic 
transmission.

“DXers Calling” scrapped
The Australian Radio DX Club 

(ARDXC) has been advised that its long 
running program "DXers Calling" will 
no longer be broadcast by Radio 
Australia. The program, especially for 
short wave listeners, had been on air 
every week since July 1946.

The ARDXC feels that letters of 
protest may succeed in reversing this 
decision, as "DXers Calling" had a wide 
audience in Australia and NZ. Readers 
should direct their letters to The Assis
tant Director of English Programs, 
Radio Australia, GPO Box 428 G, 
Melbourne 3001.
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Electronics is where it’s all happening
...if you’re into it you’ve got it made!

It’s the world’s fastest growing industry... 
with new discoveries...new products every day. 
And, every day, there are more jobs...bigger 
salaries.. .better opportunities.. .for people 
who are trained.

You can be part of this boom now by training 
with International Correspondence Schools. 
Learn to design, build, install, test, control and 
maintain modern electronic equipment...from 
your own colour TV or hi-fi set to a digital 
computer.

Your career opportunities are limitless., .in 
broadcasting, industry, the military, aerospace 
programs, medical science and communications. 
With your enthusiasm and ICS tuition, a well paid 
job and a secure future in electronics is well within 
your grasp.

How do I get into it? ICS have put together a 
FREE Electronics Career Folder. It tells you all 
about the many courses open to you including 
Communications and Broadcasting, Industrial 
Electronics, Computer Servicing and Audio/Radio 
Servicing...courses endorsed by the Television and 
Electronics Technicians Institute of Australia. 
Post the coupon and the career folder will be on its 
way to you without obligation. Don’t wait another 
minute...progress won’t. The big developments 
in electronics are happening now and the demand 
for skilled people is growing all the time.

Special Colour TV repair course.
Colour TV is booming all over Australia, beyond the 
expectations of all the manufacturers, resulting 
in a shortage of qualified people to fill the 
service gap.

You could make a successful career in this 
growing field with the help of the ICS School of 
TV Servicing. You can benefit by this course - all 
you need is the enthusiasm to learn and enjoy 
rewarding work.

Your ICS course could be a start of an exciting 
new career or you can use your new-found 
knowledge to earn extra money in your spare time.

This special course is endorsed by the 
Television and Electronics Technicians Institute 
of Australia.

Send the coupon today. It could be the first 
step in an exciting new future for you.

i
i

I 
I
I

Find out how you can be where it’s all 
happening - in Electronics. Fill in the coupon 
and post today!

ICS Home Study 
...your passport 
to success in life!

Your invitation to join the thousands of 
successful ICS graduates.
To: International Correspondence Schools 
400 Pacific Highway, Crows Nest. NSW. 2065 
18-20 Collins Street, Melbourne VIC. 3000 
182 Wakefield Street, Wellington. N.Z.

i

i

¡YES!
J Please send me, entirely without obligation, a copy of the: ■ 
■ □ ICS Electronics Career Guidance fot
I □ ICS Colour TV Servicing Career Guidance Kit.

MR/MRS/MISS

ADDRESS I
POST CODE

PRESENT OCCUPATION AGE____

Take the first step -
Fill in and mail this coupon today! HUilD *

PKB 54430
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Space satellites the size of small cities — the concept sounds 
fantastic. But this is just what the US Boeing Aerospace 
Company is seriously proposing as a solution to the 
world’s energy problems.

Power stations 
in space!

That man must develop new sources 
of energy other than fossil fuel is a fact 
beyond question. It is the essence of 
the energy crisis. Most believe the solu
tion will be found in the development 
of a non-depletable source of energy 
which can be transformed into usable 
electricity.

Man's primal energy source, the Sun, 
offers an attractive answer. By harness
ing its rays in space, where they exist 
without night, and transforming this 
power into electricity usable on Earth, 
we would tap a power more durable 
than mankind.

This feat may be accomplished 

through the use of solar power 
satellites, according to the Boeing 
Aerospace Company, Seattle, USA. 
Boeing's concept calls for the orbiting 
of a number of satellites, each capable- 
of producing twice the usable power 
generated by Grand Coulee, the largest 
hydroelectric power station in the USA.

The Boeing satellites, each of the size 
of a small city, would be deployed 
some 36,000 kilometres above the 
equator in geosynchronous orbit, and 
would appear stationary when viewed 
from Earth. They would be bathed in 
sunlight 99% of the time, passing 
through the Earth's shadow only for 

very short periods in spring and 
autumn when it is late at night on Earth.

The theory behind collecting solar 
energy in space is that the Sun's rays 
there are almost uninterrupted, and 
there is a virtual infinity of space for the 
collecting equipment. Boeing estimates 
that the solar energy available per unit 
area in space is six times as great as in 
the American deserts and 15 times as 
great as in typical north-eastern in
dustrial areas.

The energy collected in space would 
be concentrated and transmitted 
back to collecting stations on Earth. 
These collecting stations would be 
elliptical in shape, measuring about 
8km across and 12km in length. This 
represents a huge saving on space com
pared to the ground needed for direct 
collection of solar energy on Earth, and 
would greatly increase the chances of 
locating collector stations near in
dustrial centres instead of in remote 
desert regions.

According to Boeing, 45 to 50 of the 
satellites it proposes would be able to 
match the present electrical power 
generating capacity of the United 
States, freeing oil, coal and their 
derivatives for other crucial needs. A 
few more than as many again would

Boeing concept for four-segment 
power satellite array stretching 23.7km 
across space. Structures above each 
solar collection module are panels 
which radiate unwanted heat from the 
spherical thermal generators which 
they girdle. The round discs seen lower 
left and upper right are transmitters 
which beam microwave energy back to 
earth for conversion into usable 
electricity.
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This photograph shows Boeing's concept of the thermal join the thermal engine to a huge array of mirrors serving as
engine section of a power satellite being assembled in orbit. a solar concentrator. Scale is indicated by Space Shuttle
Also shown are the spidery legs which would eventually docked to the structure, upper right.

provide the present energy re
quirements of the Earth.

Boeing has been involved in studies 
related to solar power satellites since 
1972, both with its own research funds 
and under contracts from the National 
Aeronautics and Space Administration 
and other government agencies. 
Studies have centred on two basic con- 
figurations for the satellite — 
photovoltaic and Brayton heat engine. 
Each would be capable of producing 
10,000 megawatts of usable power — 
enough to fill the needs of a million 
homes.

The photovoltaic satellite would be 
rectangular in shape and cover an area 
of about 24.8 kilometres by 5.2 
kilometres — an area of almost 128 
square kilometres, or the size of a small 
city. On this vast platform would be 
mounted about 14 billion solar cells. 
This spacecraft would have a mass of 
about 80,000-100,000 tonnes.

The satellite's solar cells would 
transform sunlight directly into elec
trical energy, the same way solar cells 
power small satellites.

The Brayton heat engine satellite 

would use a series of four parabolic 
dishes, each about 5.6 kilometres 
across. Together, they would stretch 
some 23.7 kilometres across space. Each 
dish would be made up of thousands of 
steerable, extremely thin plastic reflec
tors. These reflectors would direct the 
Sun's rays into a domelike cavity ab
sorber — a solar furnace — located 
over each dish.

The concentrated sunlight would 
superheat gases which would expand 
and drive a series of turbo-generators 
girdling the absorber. These generators 
would produce the satellite's electrici
ty-

Once through the generators, the 
heated gases would be piped into large 
fin-like radiator panels in which the 
gases would cool before being recir
culated back into the cavity absorber to 
begin a new cycle. The Brayton heat 
engine satellite would weigh about the 
same as the photovoltaic satellite — 
80,000-100,000 tonnes.

The photovoltaic system is the less 
complex system, Boeing says, but solar 
cells at their present state of the art are 
less efficient than thermal cycle 
engines. They are also quite expensive 

and require exotic manufacturing 
techniques.

Brayton heat engine satellites, on the 
other hand, are complex systems using 
complex devices. They have a higher 
conversion efficiency, process large 
quantities of power and already have 
been proved through the large-scale 
production of energy on Earth.

Boeing says that while each system 
has definite attractions and drawbacks, 
both appear feasible.

The solar power satellites — whether 
heat cycle or solar cell — would 
produce direct current electricity. This 
would be converted to microwave 
energy which would be channeled 
through two transmitters on each 
satellite. The antennas would be about 
1km across and, except for size, would 
be an extension of current radar 
technology.

The antennas would direct the 
microwave beam to ground receiving 
antennas which would rectify the 
microwave energy to produce direct 
current electricity.

These rectifying antennas — or 
"rectennas" — would resemble chain 
link fencing mounted in strips high
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OUR SECOND BEST 
IS BETTER THAN MOST 

OTHERS’ FIRST BEST.
TDK’s AD (Acoustic Dynamic) is one of the world’s finest cassette tapes 

but not the best cassette tape made by TDK.
Our SA (Super Avilyn) has the edge but that’s only if you’re using the 

special bias/equalisation setting on your tapedeck.
However, if you’re using the normal or standard setting, you’ll have to 

settle for AD — second best.
Chances are you won’t find anything better or with more consistent sound 

quality for decks with normal tape selector settings (or no selector switch at 
all). In other words, even if you don’t own extravagant equipment, with AD 
you can still hear extravagant sound reproduction.

You see, because of AD’s superior dynamic range at the critical high end, 
you’ll hear any music that features exciting “highs”, with amazing brilliance 
and clarity you won’t get from any other tape.

But there is something else you should hear before you try TDK’s AD. 
The price.

Unlike other so-called “super premium” cassettes, AD’s price is down-to- 
earth (that should make AD sound even better).

There’s just no comparison between ours and what 
others consider to be their best. So try the 

second best cassette 
we’ve ever made - AD.

Available in: C45
C60
C90

C120

(Acoustic Dynamic)
SOLE AUSTRALIAN AGENTS: 

CONVOY INTERNATIONAL PTY LTD 
4 DOWLING ST WOOLLOOMOOLOO 2011 

TEL 357 2444 TELEX AA23111 CI.P.2
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Power stations in space — 
solution to the energy crisis?

enough off the ground for the area 
beneath it to be used for animal grazing 
or farming.

Microwave levels outside the anten
na area and even beneath the antenna 
would be below the already stringent 
standards now in use in the United 
States. The beam itself would be of a 
low enough intensity to allow birds and 
other forms of life to pass through it 
without harm. The peak intensity at the 
beam centre would be far below lethal 
levels even at long exposure. It would 
have no effect on aircraft or their 
passengers.

"The construction of things in space 
the size of small cities is entirely outside 
human experience. But it is not beyond 
a reasonable extrapolation of the state 
of the art," says Boeing's official 
background sheet.

The satellites would be so large that 
'they would have to be put together in 
space — either in low Earth orbit and 
then launched into the higher 
geosynchronous orbit, or else con
structed directly at the higher orbit. 
The decision as to which is still under 
intense study.

The proposal is that large unmanned 
freighters, known as heavy lift launch 
vehicles, would carry outsize cargo 
pallets into low Earth orbit where these 
pallets would be deposited and 
directed to docking stations at a space 

Photo below shows how 30 power satellites in geosynchronous obit would look, as 
viewed from eastern Washington.

construction base. These freighters 
would have to be entirely reusable and 
available for relaunch within a week to 
justify the economics.

Today's Space Shuttle Orbiter with 
minor modifications would be the 
backbone of the manned transporta
tion system, carrying the several hun
dred men needed on the orbiting con
struction base.

Orbital transfer vehicles to carry men 
and equipment from near-Earth orbit 
to geosynchronous orbit would also be 
needed, as would propulsion units to 
carry satellites or their major segments 
to this stationary position.

In all, man may be shipping from 
Earth almost one million tonnes of 
hardware each year — an astounding 
amount. Engineers foresee the day, 
possibly within the next 20 years or so, 
when huge space freighters will be 
departing the likes of Kennedy Space 
Centre at a rate of four, or five — or 
even 10 — a day.

Far fetched? Yes, at first blush, but 
studies by Boeing and others show that 
no technological breakthroughs are 
needed for all this to come about, only 
a natural growth of today's 
technologies.

In fact, the greatest apparent stumbl
ing block may be psychological, not 
technological. Ralph Nansen, Boeing

Space-based Solar Power Program 
manager, calls it: "Concept shock."

Satellites the size of cities and the 
weight of battleships seem illogical. 
Launch schedules resembling airline 
timetables seem highly improbable. 
The manufacturing of complex struc
tures from basic materials by hundreds 
of persons in space seems impossible.

But hardnosed engineering studies 
show that, while challenging, all this is 
technologically achievable within a 
relatively short time.

In an engineering sense, Kubrick's 
"2001" is upon us. After all, 2001 is less 
than 25 years away, and for today's 
ideas to become reality in that time 
span, they must be visible on our draw
ing boards now.

The cost? We really don't know. Boe
ing and other manufacturers are 
currently attempting to determine this 
through government-funded and 
company-funded studies.

We do know that, to be feasible, solar 
power satellites must be constructed 
and operated to allow amortization of 
their costs by the revenue collected 
from the users of the electricity they 
furnish.

Simple arithmetic shows that the 
revenue from one solar power satellite 
producing 10,000 megawatts of elec
tricity sold at a rate of three cents per 
kilowatt hour would produce $78.8 
billion in 30 years. Forty-five satellites 
would produce more than $3.5 trillion 
(three cents/kWh currently is the cost 
of electricity generated by new oil
burning plants).

Of course, this is simple arithmetic, 
and such economics seldom are simple. 
Any power generator has times when it 
is not totally in service or is producing 
energy at a rate above that which is be
ing purchased at the moment.

However, we do know that the cost 
of electricity produced from today's 
energy sources is headed only one way: 
up. As the cost of depleting fossil and 
nuclear fuels rises, so will the costs of 
power they generate.

Solar power satellites, on the other 
hand, may be expensive to bring on 
line but are not dependent on fuel 
costs. The Sun's rays are free.

A step-by-step studied approach to 
space-based solar power generation is 
needed. Boeing already has 
recommended in Congressional 
testimony that the US Government em
bark on a carefully phased plan which 
would progress from concept defini
tion to technology verification to sub
scale demonstration. This would es
tablish confidence that satellite power 
systems are technically and 
economically viable. Only then would 
the nation embark on the more expen
sive full-scale development.

As Jacques Cousteau, the French ex
plorer, has observed, our present-day
energy solutions either cheat on the
past or cheat on the future. It is time we
became honest with ourselves. ®
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Brian Dance gives 
some good advice on

Choosing
a calculator
. . . a look at what's available 
and the things you need to know

The modern electronic calculator is a 
highly complex piece of equipment 
which can perform complex 
calculations very quickly and with great 
accuracy. However, there are now so 
many different types of calculator on 
the market that the selection of the 
type most appropriate to one's own 
particular requirements can pose quite 
a problem. This article nas been 
prepared to help readers formulate the 
criteria they should consider when 
selecting a calculator.

An electronic calculator contains one 
or more Isi (large scale integrated) cir
cuits of extreme complexity to perform 
the logic operations. In addition, the 
calculator must incorporate a suitable 
keyboard and a display (or possibly a 
printer). Even the display is more com
plex than one may think; when the in
strument is just displaying a number, 
each digit is illuminated in turn at such 
a fast rate that the eye sees a con
tinuous display.

This type of sequential display is 
necessary in order that an integrated 
circuit with a reasonable number of 
connecting pins (often 24) can be used 
to cause each digit to indicate one of 10 
12 ELECTRONICS Australia, Decembe

possible numbers and still leave 
enough connecting pins available for 
inputs from the keyboard, etc.

It is not so many years ago since the 
first electronic calculators replaced the 
large, noisy mechanical types of desk 
calculator. However, the early elec
tronic types employed numerous 
digital integrated circuits and were 
therefore suitable only for use as large 
desk machines. The very rapid expan
sion of the pocket calculator market 
during the past few years has been 
made possible by work on Isi 
technology specifically for calculator 
use.

During the past five years, calculator 
prices have fallen by nearly a factor of 
10. This is obviously due to the large 
market created by the falling prices, 
although prices are still tending to fall 
slightly even if one makes no allowance 
for inflation.

The early pocket calculators were 
simple four function machines, these 
functions being addition, multiplica
tion, subtraction and division. Simple 
four function machines are now 
available at very low prices. At the 
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other end of the market, one can ob
tain complex programmable machines 
which can tackle problems for which a 
computer would previously have been 
required.

Indeed, the pocket or desk calculator 
has an advantage over a computer in 
that one does not have to learn a 
special programming language to use 
the instrument and one can feed the 
data in oneself; the disadvantages of a 
calculator are that the data and 
program memory stores are much 
more limited in volume that those of a 
computer and one does not normally 
have a fast line printer available.
IMPORTANT FACTORS: Perhaps the 
most important factors to be con
sidered when choosing an economical 
calculator are (1) the type of power 
supply used; (2) the type of readout; 
and (3) physical size, layout of 
keyboard, personal preferences, etc. In 
the case of more complex calculators, 
there are many factors to be con
sidered, such as the functions provided 
on the keyboard, the ease of program
ming, the size of the program memory, 
etc.



POWER SUPPLIES: The most 
economical types of pocket calculators 
are powered by small disposable "dry" 
batteries so as to keep the cost to a 
minimum. If such a calculator is used 
frequently, the cost of battery replace
ment will be fairly high because the 
current taken from the battery is 
typically about 100mA when all of the 
digits are glowing. However, the 
current is much smaller when only one 
digit is being displayed. These remarks 
are not applicable to the liquid crystal 
type of display which will be discussed 
shortly; indeed, the power supply re
quirements are very closely related to 
the type of display employed. .

The typical operating time of a small 
calculator from disposable cells is 
around 12 hours. Apart from the cost, 
the necessity for replacing such cells 
can be a nuisance — especially if one 
does not have a spare cell at the time.

An alternative to the use of batteries 
is the use of a mains adaptor which 
usually consists of a small box with one 
lead going to the mains and the other 
to the calculator. The box contains a 
small mains transformer which, 
together with associated circuitry, 
supplies a low voltage to the calculator 
through a small jack plug. Such an 
adaptor can be used with many types of 
pocket calculators.

If the adaptor is an optional extra, it is 
normally well worth the extra cost un
less one will be mainly using the 
calculator where no mains supply is 
readily available. In the case of aesk 
type calculators designed mainly for 
use in an office, a mains power supply is 
almost universal. Mains power supplies 
are also often used with printing 
calculators, since they can easily supply 
the larger amount of power required 
by such instruments.

The most satisfactory type of power 
supply for a pocket calculator involves 
the use of nickel-cadmium 
rechargeable cells inside the instru
ment. It is unfortunate that such cells 
are quite expensive, but almost all high 
quality portable calculators incorporate 
such cells together with a mains adap
tor for charging. A rechargeable battery 
pack and mains adaptor are available as 
optional extras with some calculators.

Nickel-cadmium cells should have a 
life of at least 500 charge-discharge 
cycles, so the extra cost is generally well 
worthwhile if one expects to use the 
calculator fairly regularly. The cells are 
automatically charged when a mains 
unit is plugged into the calculator; the 
time required for a full charge varies 
from one calculator to another, but is 
generally in the region of four to 12 
hours. The calculator can also be used 
whilst being charged, although this 
does increase the time required for a 
full charge.

Excessive overcharging should be 
avoided, since this can result in the es
cape of gas from the cells with subse

quent reduction in their storage capaci
ty. The calculator should never be 
operated from the charger without the 
nickel-cadmium cells in position, as the 
supply voltage may be too large and the 
instrument may be damaged.

One should also appreciate that the 
time for which a nickel-cadmium cell 
can retain its charge is limited. A typical 
fully charged nickel-cadmium cell will 
lose about half its charge in two 
months, whilst very little charge will re
main after a year. Thus regular charging 
is fairly important. The storage capacity 
of the batteries will, in any case, fall 
over a period of years.

Some calculators incorporate 
automatic switch off facilities in order 
to conserve the batteries. The display is 
automatically switched off about 30 
seconds after the last entry is made on 
the keyboard, but the display can be 
restored for a further 30 seconds by 
operating a suitable key.
TYPES OF READOUT: Three types of 
visual display are used in currently 
available calculators. One of the first 
types to be used employed red light 
emitting diodes. The other type found 
in many cheap calculators employs a 
"Digitron" vacuum tube in which elec
trons cause fluorescence of a phosphor 
so that green light is emitted. Liquid 
crystal displays are generally somewhat 
more expensive than the other two 
types, but have the particular advan
tage that their power consumption is 
far smaller than that of either of the 
other types.

The digits used in the red light emit
ting diode displays are usually fairly 
small and it may not be easy to read 
them in bright light. However, such dis
plays are very robust and reliable; in
deed, as far as is known, the life of a 
light emitting diode display is in
definitely long. The digit height may be 
only about 3mm, but a magnifying lens 
is sometimes placed in front of each 
digit; this has the disadvantage that the 
field of view is restricted. Most of the 
more expensive programmable pocket 
calculators employ light emitting 
diodes in the display.

Green fluorescent displays employ 
digits which are generally larger than 
those used with light emitting diode 
displays. In addition, the green displays 
appear ouite bright in a new machine, 
so they look impressive in a store.

Unfortunately the vacuum tubes 
used with such displays are likely to be 
broken if the machine is dropped. The 
Digitron tubes are also relatively ex
pensive and fitting them can be quite 
difficult — a calculator with a broken 
tube is often just discarded. In addition, 
green fluorescent displays tend to fade 
over a period of a few years.

So if you expect a calculator to last 
for a long time, it may be wise to 
choose another type of display!

Green fluorescent displays require 
more current than most light emitting 
diode displays, but one should 
remember that a calculator with a

The HP-21 scientific Calculator from 
Hewlett-Packard features Reverse 
Polish Notation.

Scientific Caicu’atO' 
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This low-cost scientific calculator from 
Unitrex retails for around $15.00.

bright display will normally consume a 
larger current from the battery than an 
instrument with small, less bright digits. 
After all, the light energy can come 
only from the battery. Many desk 
machines employ large green fluores
cent digits, but as they are operated 
from the mains supply, the relatively 
large current consumption is unimpor
tant.

Liquid crystal displays require a 
current in the microamp region, so a 
cheap disposable battery can last for a 
very long time. Indeed, the life of the 
battery may be virtually equal to its 
shelf life and one may forget to remove 
it after it has started to leak. Some 
calculators using liquid crystal displays 
therefore employ miniature silver 
oxide cells. In some cases the cells
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Choosing a calculator . . .

provide a life of some 3000 hours of 
normal use.

As the power cells used with liquid 
crystal displays can be quite small, this 
type of display is usually employed in 
very thin calculators (perhaps only 
5mm in thickness) which can be fitted 
into a small carrying wallet and not 
make one's pocket bulge. The life of 
liquid crystal displays has been 
somewhat suspect, since any elec
trolysis can damage the cells, but 
current types appear to have a much 
longer life than tne early types used in 
watches. This type of display also has 
the disadvantage that a fraction of a se
cond elapses before the display is clear.

Liquid crystal displays do not emit 
any light and therefore cannot be seen 
in darkness; they merely reflect 
different fractions of the incident light 
from various parts of the display. Unlike

Novus Mathematician PR, a specialist 
calculator from National Semiconduc
tor.

The now famous HP-65 programmable 
pocket calculator. Magnetic cards 
enable it to use pre-recorded 
programs.

the other two types of display, though, 
liquid crystal displays are easily read in 
bright sunlight. Note that liquid crystal 
properties suddenly disappear above a 
certain temperature (about 40DC), but 
reappear on cooling.
PRINTING CALCULATORS: Most 
printers are relatively large and have in 
the past been confined to desk-top 
machines. Recently, however, a pocket 
calculator with a printer has come onto 
the market. Although the "hard copy" 
provided by a printing calculator is very 
useful, printers are relatively slow, re
quire considerable operating power 
and are relatively expensive. Most types 
operate with a roll of paper 75mm in 
width.
NUMBER OF DIGITS: Almost all 
calculators have a display which shows 
eight significant figures. A few of the 
earlier types had a six-digit display, 
whilst some of the more expensive 
types show 10 significant figures in ad
dition to any of the exponential digits 
to be discussed shortly.

Four types of display may be used, 
namely "fixed point", "floating point", 
"exponential" (also known as "scien
tific") and "engineering".

In the fixed point display, the 
decimal point is fixed in position. This is 
convenient for financial calculations 
where one may require two digits after 
the decimal point to show the number 
of cents. Any further figures may be 
used in the calculation, but are 
automatically rounded off to th.e 
nearest cent. Some of the higher quali
ty calculators have a facility whereby 
the number of decimal places in the fix
ed point mode may be set to any re
quired value.

The type of display most commonly 
used in pocket calculators is known as a 
floating point display, since the decimal 
point automatically moves to any part 
of the display so that as many significant 
figures as possible are shown. If a small 
number is to be displayed, the decimal 
point is at tne left hand side, whilst if a 
large number is to be shown the 
decimal point moves towards the right 
hand side so there is space for quite a 
number of digits in front of the decimal 
point.

In the "exponential" or "scientific" 
display, an extra two digits on the right 
hand side of the display show the 
power of 10 by which the number must 
be multiplied. A number such as 3.24 x 
1074 is displayed as 3.24 74. The greatest 
number which can be handled is just a 
little less than 10100. This type of display 
can also handle very small numbers, 6.8 
x 10-86 (for example) appearing in the 
display as 6.8 -86. A calculator equipped 
with this form of display will 

automatically switch over to it when the 
quantity to be displayed is either too 
large or too small to be accommodated 
on the floating point system. Ideally the 
calculator should automatically return 
to the floating point display when the 
number to be displayed can be accom
modated in this form.

In the "engineering" type of display, 
the exponential digits are always a mul
tiple of three. For example, if one has 
just calculated a capacitance of 2.34 x 
10-10F, this will automatically be dis
played 234 -12 so that one immediately 
knows that the result is 234pF. The 
writer feels that this form of display is 
no great advantage over a normal ex
ponential display, since it is so easy to 
convert to the normal engineering 
form.

Most scientific calculators display 
eight digits as the mantissa plus two ex
ponential digits. However, another 
type of display can accommodate eight 
digits which completely fill the display 
space; if the number to be displayed 
requires an exponential form, the 
number of digits in the mantissa is 
reduced to a maximum of five or six so 
that the two exponential digits can be 
accommodated on the right hand side.

The earlier Texas Instruments pocket 
calculators displayed 10 digits plus two 
exponential digits. Changes have been 
made to later models, however.

The TI-57 displays only eight digits in 
the floating point mode and eight digits 
plus two exponential digits in the ex
ponential mode. The more 
sophisticated TI-58 and TI-59 
calculators have a 10-digit floating 
point display available when no ex
ponential digits are required, but for 
very large and very small numbers this 
10-digit display is converted into an 
eight-digit mantissa plus two exponen
tial digits!

The extra two digits can then be 
found by multiplying the displayed 
number by a suitable power of 10 to 
obtain a 10-digit display.
ACCURACY: In very simple 
calculations, such as addition, the 
calculator will usually give the answer 
as accurately as possible with the 
available display. However, all 
calculators show some errors when one 
uses trigonometric functions (especially 
in the degrees mode) and there may be 
some errors when using exponential 
and logarithmic functions.

High quality calculators work to a 
greater number of figures than those 
shown in the display; for example, an 
instrument which displays eight digits 
may calculate to 11 digits and round off 
the calculated result to the nearest 
eighth digit. The use of the extra digits 
(known as guard digits) greatly in
creases the accuracy of a calculator.

If one is considering the purchase of
a medium priced calculator, it is well
worthwhile testing for the rounding off
facility. If, for example, one enters five
and divides by three, the result 1.666666
is displayed, if one now multiplies the
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result by three, a cheap calculator 
without any guard digits will produce 
the result 4.999998 instead of five. 
However, any good quality instrument 
will produce tne result five owing to 
the presence of one or more guard 
digits.

A more complex test is required to 
check the accuracy of a high quality 
calculator. One may, for example, put 
the machine in the "degrees" mode 
and enter a certain number of degrees. 
One then successively operates keys 
such as sin, cos, tan, tan 1, cos 1 and 
sin 1 so that each operation is cancelled 
by an inverse operation. Ideally this 
should result in one obtaining an 
answer equal to the number of degrees 
with which one commenced the 
calculation.

In the highest quality calculators, one 
may expect an error of the order of 
three parts per million, but some fairly 
good machines will produce errors of 
the order of 100 parts per million. The 
errors increase rapidly as one ap
proaches 90° as the figure with which 
one commences the calculation.

Whilst carrying out this test, it is well 
worthwhile noting whether each of the 
answers appears without any delay, 
since some machines calculate much 
more quickly than others. If one 
attempts to enter a number whilst the 
calculation is still in progress, the new 
entry will be ignored and this could 
cause confusion. A slow calculator can 
cause problems and this would ob
viously be greatly accentuated in a 
programmable instrument where a 
whole sequence of operations must be 
performed.
CALCULATOR LOGIC: Almost all 
cheap calculators use an "algebraic" 
logic system in which one enters a 
problem more or less as it is written. For 
example, if one wishes to divide seven 
by three, one presses the four keys 7 — 
3 = in that order. The answer then 
appears virtually immediately. 
However, problems can occur with 
simple algebraic logic even when the 
problem is simple.

For example, if one enters 1 x 2 + 3 x 
2, one may nope that the calculator will 
perform tne two multiplications before 
the addition so as to produce the 
answer 8. However, most cheap 
calculators will first multiply one by two 
and then add three to produce five 
before multiplying the last figure by 
two to produce a final answer of 10.

This trouble can be avoided by using 
a calculator employing an "algebraic 
logic system with hierarchy" in which 
multiplication and division are given 
priority over addition or subtraction.

The "Algebraic Operating System" or 
"AOS” used in Texas Instruments 
machines employs a particularly com
prehensive hierarchical system. 
Trigonometric, hyperbolic and 
logarithmic functions which involve 
only a single variable number are 
evaluated first, followed by power

SR-51 and SR-50A scientific calculators from Texas Instruments. Both feature scien
tific notation with a 10-digit mantissa and an exponent up to plus and minus 99.

calculations and root extractions (yx 
and xjy). These are, in turn, followed by 
multiplications and divisions, with ad
ditions and subtractions performed last 
of all. This system enables the problem 
to be entered into the calculator almost 
as it is written down.

Brackets can be employed to change 
the normal order of operations. On a 
calculator with brackets, the problem 
discussed above could be entered as 1 x 
2 + (3 x 2) = to ensure that the final 
multiplication would be completed 
before the addition. It is not necessary 
to place the first two items in brackets, 
since this multiplication will in any case 
be carried out as the first operation. 
Brackets are also known as parentheses, 
each item within brackets being 
regarded as a separate calculation in 
itself which must be evaluated so that 
the result can be used in the main 
calculation.

The use of brackets involves the 
storage of numbers. If, for example, we 
consider the problem 2 + 4 x (3 — 2-4- 
(5 — 2)), the initial 2 is stored with the 
+ sign so that the addition can be 
carried out later. Similarly the 4 x must 
be stored until the contents of the next 
bracket have been evaluated. In addi
tion, the 3— must be stored and the 
first item to be evaluated is the inner
most bracket, namely 5 — 2.

The fact that brackets involve 
memory operations implies that the 
number of brackets one can place in
side other brackets is limited; the 
number of levels of nested parentheses 
(or brackets within brackets) may be 10 
or 15 in some programmable machines, 

but in some relatively economical 
calculators, brackets are not permitted 
within other brackets.
REVERSE POLISH NOTATION: Another 
logic system which was widely used in 
some of the earlier scientific 
calculators, and which is favoured by 
Hewlett-Packard in their hiqh quality 
instruments, is known as Reverse Polish 
Notation or RPN. The main difference 
between this type of logic and the 
algebraical systems discussed previous
ly is that in RPN the operator key is 
pressed after both numbers have been 
entered.

Thus to multiply 2 by 3, one can press 
the four keys: 2 enter 3 x ana the 
answer appears immediately after the 
operator key is pressed (x in this case). 
The "enter" key signifies that one has 
completely entered the first number 
and that the next digit will be part of 
the second number. Sometimes the 
enter key is marked with an arrow 
pointing upwards.

There is no = key on an RPN 
machine, so this can be used to dis
tinguish the type of logic used. Brackets 
are not used in RPN. Both RPN and the 
algebraic system have their own advan
tages for certain types of problem and 
any user will quickly learn to use either 
system.

Basically, RPN machines solve the 
problems in the same order as they 
would be worked out by a person, star
ting with the innermost bracket; this is 
not the order in which the problems 
are written down. One of the advan
tages of RPN is that intermediate results 
can easily be inspected and corrected if 
necessary before the remainder of the
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OPENS
s¡Uc®n vaLLey
MICROPROCESSOR STORES

Build your own computer 
with components from 
Silicon Valley.
Silicon Valley are pro
fessional microprocessor 
stores carrying micro
processor kits from 
Motorola, Texas Instruments, 
AMI, Intel, National Semi- 
Conductor and Synertek; 
displays and monitors from 
Motorola, Burroughs and 
Elcoma; magazines which 
include Byte, Interface, Kilo
baud and Dobbs, etc. Com
ponents such as ROMs, 
PROMs, EROMs, RAMs, 
UARTs, Registers, Multi
placers, OP Amps, LEDS, 
CMOS, S/TTLs and 
LS/TTLs. All this comple
mented by supporting soft
ware and in-store 
programming.
Quality products backed by 
Cema experience.
Cema, one of Australia's 

leading suppliers of indus
trial microprocessor com
ponents, have backed Silicon 
Valley stores with 
experience and quality 
products normally available 
only to industrial buyers. 
Silicon Valley stores are 
stocked with necessary 
literature, books and a com
plete line of accessories.

Professional assistance and 
guidance.
Silicon Valley stores have a 
team of technical experts 
ready to assist you with any 
microprocessor problem. 
Beginners are welcome and 
kits are available to get you 
started on building your own 
micro-computer. Expert 
guidance is available on 
advanced projects, peri
pherals and software. Silicon 
Valley is the one shop for all 
your microprocessor needs.

Magazines ,
Current issues:
Byte, Kilobaud and Interface 
all $4.00 ea. Plus extensive 
range of handbooks, 
manuals, and micro
processor data.

Microprocessor Kits
Motorola 
Intel 
National 
Signetics

6800D2 
SDK85 
SC/MP 
2650

Supported by at least 2,500 
line items of semiconductors, 
from Motorola, Texas Instru
ments, Solid State Scientific, 
Harris, Unitrode, Signetics, 
Philips, American Micro
systems, Precision Monolithic, 
Synertek and Litronix.

YOUR ONE STOP MICROPROCESSOR STORE

silic®N VAlley
SYDNEY:

23 Chandos Street, St. Leonards, Tel: 439 2965 
MELBOURNE:

380 Bridge Road, Richmond. Tel: 429 4780 
AUCKLAND N.Z.

7-9 Kirk Street, Grey Lynn. Tel: 76 0019
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Choosing a calculator . . .

calculation is completed. Intermediate 
results are stored in a register stack.
PROGRAMMABLES: A programmable 
calculator will store a set of instructions 
containing the information about the 
calculations it will be required to per
form. If, for example, one wishes to 
calculate x2 + 1/(ey-f-1) for many 
different values of x and y, one could 
instruct the calculator to store the first 
number (x) fed into it and, after the se
cond number (y) has been fed into it, 
the calculator can be instructed to 
compute the required function.

Wnen the calculator has memorised 
the instructions, one merely enters the 
value of x, presses the program "run" 
key, enters the value of y and then 
presses the "run" key again. The value 
of x2 + l/(eY+1) will appear in the 
display.

It can thus be seen that one of the 
main advantages of a programmable 
calculator is that any number of similar 
calculations can be performed when 
the instructions have been entered 
only once. A programmable calculator 
can also be used as a normal calculator 
whilst retaining the program instruc
tions which have been fed into it.

It is clear that programmable 
calculators are very useful when one 
wishes to perform many similar 
calculations of the same type; apart 
from the fact that one only has to enter 
the operations once, one eliminates the 
possiblity of errors which could occur if 
one had to operate the individual keys 
each time one fed in a new set of 
numbers. However, the ability to per
form repetitive calculations is only one 
of the advantages of a programmable 
calculator.

Almost all programmable calculators 
have conditional branching facilities 
which enable them to work in closed 
loops. The program works along a cer
tain list of instructions until it comes to 
a conditional instruction such as "GO 
TO 64 if x>-y."

In this case if x is greater than y, the 
program execution will move to posi
tion 64 in the program memory and 
continue from there onwards until it 
comes to the same conditional test 
again. It will continue working around 
this loop until x no longer exceeds y, 
whereupon it will ignore the GO TO in
struction and come out of the loop.

The simple example we have chosen 
includes a direct conditional address 
where the program is instructed to 
move to a definite place, namely step 
64. However, it is also possible to have 
indirect addressing in which the 
program is instructed to move to a 
program location stored in a particular 
memory register. This stored number 
can alter during the execution of a 

program and so the program can be in
structed to move to different places at 
different stages of the program.

Other methods of transferring the 
program execution point are also 
available in some calculators. For exam
ple, one labels a point in a program by a 
symbolic label name, such as "A". One 
can incorporate an instruction "If a flag 
is set at a certain point, then transfer 
the program to point A."

Another facility which adds greatly to 
the power of a programmable 
calculator is the "isz" (increment and 
skip on zero) or "dsz" (decrement and 
skip on zero) key. The program passes 
around a loop and each time it passes 
this key a memory register is increased 
or decreased by unity until the contents 
of this register become zero. The 
branching instruction that follows the 
key is then skipped and the program 
comes out of the loop.

Thus, by entering the appropriate 
number into the register before the 
calculation commences, the program 
can be made to pass around the loop 
any desired number of times.

Programmable calculators provide a 
means of quickly evaluating polynomial 
expressions and for carrying out many 
iterative procedures. Indeed, when 
used intelligently, they have an enor
mous potential.
PROGRAM SIZE: The complexity of a 
calculation is limited by the amount of 
memory or storage space in a program
mable calculator. The size of the 
memory is normally expressed as the 
number of program steps which can be 
stored, although this is not a very 
satisfactory way of quoting the max
imum program size. Many high quality 
calculators have facilities whereby cer
tain sequences of key steps occupy only 
one space in the program memory so 
that tne memory in such machines is 
effectively much larger than one might 
expect from the number of key steps.

A typical programmable calculator is 
about three times the price of a good 
quality "scientific" non-programmable 
instrument, but provides far greater 
calculating power. The smallest 
programmable calculator currently 
available has a 36-step program 
memory; although the programming 
facilities of this Sinclair instrument are 
rather limited, one must remember the 
price is about one half to one third that 
of other programmable machines.

Pocket calculators having 72, 100 and 
224 memory storage steps are common, 
whilst desk machines often have 500 to 
1000 steps with the option of additional 
memory space. One should remember 
that it can be tedious to check a 
program having hundreds of steps if 
one does not have a printer available,

The CZ8100, a low-cost easy to use 
scientific calculator from Sanyo.

Another low-cost scientific calculator 
from Unit rex, the 901SN.

and the printer is likely to cost twice as 
much as the calculator itself.

If one has a long program, it requires 
some effort to enter it into the program 
memory using the keyboard. Unfor
tunately the program is lost in most 
machines as soon as the power is 
switched off. However, a few 
calculators have a "non-volatile" or 
"continuous" memory which retains a 
program even after the calculator is 
switched off.

Examples of instruments with a non
volatile memory are the Hewlett- 
Packard HP-25C, their new HP-29C, and 
the HP-19C pocket model incor
porating a printer. The new National 
Semiconductor 7100 model will also 
have a non-volatile memory.

The CMOS memory used in such
models consumes a negligible amount
of power so that the rechargeable
battery pack can ensure that the
program is stored for an indefinite
time. The ordinary data memories of
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Choosing a calculator . . .
---------------------------------------- 

these machines can retain data even 
after the calculator has been switched 
off.

If one wishes to keep a program for 
later use without having to go to the 
trouble of entering all of the key steps 
again, one should consider obtaining 
one of the magnetic card program
mable calculators. In most of these in
struments a small magnetic card (rather 
like a credit card in shape and size) is 
drawn into the calculator by an electric 
motor and the stored program is 
magnetically recorded onto the card. 
When one wishes to use the program at 
some later date, the card is again passed 
into the machine. The program is then 
read into the calculator memory whilst 
still remaining recorded on the card for 
further use.

Magnetic card programmable 
calculators are very convenient to use 
and one can keep a small library of 
programs available on cards. Cards can 
be purchased with programs already 
recorded on them. One of the main 
disadvantages though is that magnetic 
card programmable calculators are 
about three to four times the price of a 
similar calculator which is only key 
programmable. The program storage 
process also takes a considerable 
amount of power.

The Casio BRO fx-1 machine is a card 
programmable calculator in which the 
card is passed across the reader by hand 
rather than by means of an. electric 
motor; it is thus more economical than 
most other magnetic card program
mable instruments.

An interesting development from 
Texas Instruments is used in their new 
TI-58 and TI-59 calculators. Small 
modules about the size of one's thumb 
nail can be plugged into these 
calculators and provide as much 
program material as can be accom
modated on many magnetic cards. Un
fortunately only programs recorded 
during the manufacture of the modules 
can be made available at present in this 
way. A single module contains 5000 x 8 
bits of read-only-memory which is 
equivalent to some 5000 program steps, 
all of these steps being available 
through the keyboard as sub-routines, 
etc.
PARTITIONABLE MEMORY: The TI-58 
and TI-59 calculators have another 
unique facility, namely a partitionable 
memory. This type of memory can be 
divided between program steps and 
data storage according to the re
quirements of any particular problem. 
When first switched on, tne TI-58 
provides 240 program steps and 30* 
memories, but memories and program 
steps can be interchanged on the basis 

of 80 program steps being equivalent to 
10 memories. Thus one may have 60 
memories and no program steps, 50 
memories and 80 program steps, 40 
memories and 160 program steps, etc.; 
or even 480 program steps and no 
memories.

The still more powerful TI-59 has 60 
memories and 480 program steps when 
switched on, but one can have 960 steps 
and no memories, 160 steps and 100 
memories, or some other combination.

The facility to partition the memory 
between program and data storage 
greatly increases the versatility of a 
calculator. One can handle many data 
points with a simple program, or a few 
data points with a program which can 
be very complex.
POSSIBLE DEVELOPMENTS: Pocket 
calculators have developed extremely 
rapidly during the past few years and it

The state of the art: combined scientific 
calculator and digital wrist watch from 
National Semiconductor.

seems likely that many more advances 
are yet to come.

One of the limitations of present 
machines concerns the limited amount 
of data which a calculator can display at 
any time. One wonders whether there 
will not be some facilities on calculators 
of the future to enable them to be 
coupled to a television screen display.

Data could be modulated onto a 
radio fequency carrier which could be 
fed into the aerial of a television 
receiver. The amount of data on a 
single display could be quite large and 
graph plotting, etc., may be possible.

At the present time, magnetic cards 
offer the best form of long term 
program storage, but there is certainly a 
need for a less expensive technique for 
use with pocket calculators. It remains 

to see what new techniques are even
tually developed.

It seems certain that more calculators 
in the future will have non-volatile 
memories, but this enables only one set 
of program steps to be stored at any 
one time. It may well be that more 
plug-in modules will become available, 
for use with certain calculators, which 
contain a large selection of programs 
for use as subroutines. Both the new 
Texas Instruments and the new 
National Semiconductor calculators 
have plug-in facilities for program 
modules.
SOLAR CELLS: One unusual type of 
calculator requires no mains supply and 
contains no batteries, since its liquid 
crystal display is operated by light fall
ing onto an array of solar cells at the top 
of the front face. This "Solar 1981" 
model made by Imperial Business 
Equipment Ltd of Leicester, England, 
has 36 solar cells, but is a simple model 
without any trigonometric or special 
mathematical functions. Although its 
price is considerably greater than that 
of other general purpose calculators, 
the savings on battery costs over a long 
period should be considerable and one 
never has to remember to recharge or 
replace a battery. Perhaps some 
sophisticated solar cell calculators will 
emerge in the fairly near future.

Calculators are also emerging in new 
forms and one of these types can be 
strapped to one's wrist like a watch. 
One very cheap wrist calculator with 
eight digits and a memory is available in 
Europe, whilst Hewlett-Packard have 
introduced a calculator/wrist watch in 
the USA at about US$650; it will be 
available throughout the world later 
this year. This Hewlett-Packard HP-01 
instrument has six finger-operated keys 
and another 22 "keys" operated by 
means of a stylus.

The HP-01 incorporates an alarm, 
timer-stop watch, a digital watch and 
the various functions can be combined 
in interesting ways to do such things as 

■ continuously display the increasing cost 
of a telephone call with time, store a 
telephone number, show the number 
of days between any two dates, etc.

A very small calculator has been 
made available in the USA in the form 
of a ball-point pen, and it seems likely 
that various other forms of miniature 
calculators will come onto the market. 
A crystal controlled calculator, stop 
watch and alarm clock is available from 
Casio as their CQ-1, the timing ac
curacy being +3 minutes per year.

Some calculators have been 
developed which can calculate in frac
tions and display fractions in their 
readout, but it seems doubtful if there 
will be a great demand in the future for 
this particular facility.

The writer is indebted to Mr Peter 
New of Taylor-Wilson Systems Ltd of 
Solihull, Warwickshire, England, B93 
8HQ for assistance in the preparation of 
this material. ©
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BASF Ludwigshafen 
is really big!
BA SF is one of the industrial giants of Europe and its factory 
complex at Ludwigshafen is the largest in Europe — or 
near to the largest — depending on which statistics one 
chooses to quote. From Ludwigshafen comes a huge range 
of products including raw materials for the one for which 
BASF is best known amongst E.A. readers — BASF 
magnetic recording tape.

by NEVILLE WILLIAMS

Although BASF has been marketing its products in 
Australia for many years through distributors, it has only just 
recently set up its own Australian subsidiary, with operations 
currently centred in Melbourne and Sydney.

In setting up the new local subsidiary, one problem which 
faced Australian Managing Director Ross Whoell was that of 
getting across to Australians the true size and resources of 
the company behind the name BASF.

As Ross explained to the writer, BASF was well known in 
Australia as a manufacturer of high quality magnetic tape 
but, for many customers, the image stopped there. They did 
not know that the company was active in Europe in 
audio/video/computer hardware, as well — let alone the 
fact that the entire "electronic" activity was but one facet of 
a company with huge manufacturing, research and develop
ment resources.

Learning the writer would be in Europe on holiday, Ross 
Whoell suggested as a "must" a visit to BASF. It was largely 
as a result of this, that I found myself in the Excelsior Hotel at 
Ludwigshafen on the Rhine, with a view over a mushroom
ing post-war pattern of rail lines, expressways and bridges 
and, in the somewhat murky distance, the huge BASF com
plex of factories and chimney stacks.

Murky distance?
A couple of weeks earlier, on a boat trip along the Rhine, 

the air had been clean and the sun had snone brightly but, 
in the dead calm of an autumn day during this secona visit, 
the atmosphere was heavy with smog, at least as heavy as 
anything I've seen in Japan, Los Angeles — or Sydney!

My host for the visit, sales engineer Hinrich Spuhler 
hastened to assure me that very little of the smog could be 
attributed to the BASF complex despite its concentration 
and size, in a huge triangle embracing an area of 2V2 square 
miles and stretching for 31/2 miles along one bank of the 
Rhine.

Rigid controls had virtually obviated harmful discharges 
into the atmosphere, while the Company's huge water 
purification plant, and an artificial river harbour to accom
modate barges handling chemicals were not just preventing 
pollution; they were making a positive contribution to the 
purity of the water in Europe's busiest river, leaving it 
cleaner than they found it.

But, leaving aside such peripheral matters, a visit to BASF's 
Ludwigshafen complex is not just a matter of donning a 
regulation safety helmet and setting out on foot with a 
guide; it is much too large for that, unless you have a lot of 
time and energy to spare.

The first stop is at a large landscape model in the foyer of 
the administrative building, where the Ludwigshafen com
plex is revealed as a self-contained city of factory buildings, 
with a maze of internal streets and rail lines, its own 
amenities, medical and emergency services, and its own 
fully equipped fire brigade with a half-dozen or so tenders 
standing at the ready.

Strangely (for Europe) discarding metric terms, the hand
out literature points out that 56 miles of paved roads thread 
their way between 1500 permanent factory buildings, along 
with 120 miles of standard gauge rail track, 1160 miles of 
overhead pipelines, 220 miles of buried pipes, and 1438 
miles of underground electrical cables. The plant absorbs 
about 1.3 million tons of fuel per year and uses 5250 million 
kWh of electricity, to produce 5000 product lines, 
aggregating eight million tons per year by weight. Almost 
half of the total inward/outward tonnage is carried by Rhine 
barges.

But, immense as they are, the Ludwigshafen works are still 
growing, spreading into the rural land at the large end of the 
triangle, and also nibbling at the residential fringe to 
provide access, amenities and parking space for the 50,000 
employees in this one complex.

Reverting to the model, the guide pushes buttons, in turn, 
which light up buildings throughout the site concerned in 
the manufacture of a few major product lines — these by 
way of example.

The patterns of light are seemingly random for each 
product line but the guide explains that this is due to the 
fact that individual chemicals can be the starting point of — 
or involved in — a variety of different activities and that 
processes have been added over a period of many years. 
The dispersion and the varied array of buildings and struc
tures along the factory streets is therefore partly the result of 
planning, partly of natural growth.

However, every effort is made to minimise the separate 
handling of chemicals from building to building and 
anything that can be piped from point to point is moved in 
that fashion. Not surprisingly, therefore, there are pipes 
overhead running in all directions, each painted in a distinc
tive colour to give firemen or other emergency teams some 
clue as to what is being carried inside.

To see the actual buildings and structures displayed in the 
model landscape, one has to board a company coach and be 
driven slowly along the streets — just as one might do a "city 
tour" anywhere in the world.
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An aerial photograph of the BASF works at Ludwigshafen. The plant occupies most ot the area 
covered by the photograph, and includes the artificial harbour at lower right. It employs 
50,000 people, produces more than 5000 different sales products, boasts 56 miles ot paved roads 
and 120 miles of standard gauge railway track, and consumes 5,250 million kWh ot electricity each 
year.

The guide goes into his accustomed patter — facts, figures 
and well rehearsed quips, providing the continuity between 
reference to the installations on either side: "the building 
on the left is the heart of the . . . making plant. Of course, I 
could say we make dynamite in there, and you'd be none 
the wiser . .

Unless one happens to be a chemical engineer — and I do 
not — that last phrase is more a truism than a quip. One 
could recognise some installations; for example, the distinc
tive stain on the drums is sufficient to indicate the produc
tion of indigo dye, one of BASF's earliest activities, dating 
back to last century. But the hundreds of other buildings 
could as easily be devoted to the production of dynamite or 
hashish!

Nor is one necessarily much wiser after a visit to one of 
the many process control centres: row upon row of knobs, 
buttons, meters and pen recorders tracing out green graphs 
— electronic gadgetry that is at the one time familiar, yet no 
less inscrutable than the mountain of pipework outside that 
it monitors and controls.

But, overall, the prevailing impression that comes through 
to the visitor is the sheer scale of the BASF operation at 
Ludwigshafen — enormous by any standards — and larger 
than most people will ever be likely to see.

To get back to more familiar ground — BASF magnetic 
recording tape — the production and quality control of 

such a product would appear to be no great problem for 
such a complex. In fact, however, the actual manufacture of 
coated tape, compact cassettes, video cartridges and reel 
tapes for audio and computer application is concentrated at 
an entirely separate factory at Willstadt — some 60km from 
Ludwigshafen. In the Black Forest area, the atmosphere is 
substantially free of the pollution that plagues the Rhine 
Valley and it is much easier to ensure that the only particles 
which are deposited on to the tape are the ones that are 
meant to be!

But the Ludwigshafen works are significant in another way 
to BASF activities in the tape and EDP field. Heinz Ritter, ex
port manager for BASF EDP Productions, pointed out to me 
that the works provided a full-scale living laboratory in 
which his department could test EDP methods and systems. 
With a huge staff and wages bill — over 50,000 employees at 
Ludwigshafen alone — highly complex stock movements, 
and a proportionately large financial turnover, 
methodology was more likely to be scaled down to typical 
user needs, rather than up.

In developing new systems, BASF's EDP Department was 
able to operate in parallel with the Company's main com
puters to assess how the performance compared with that of 
an existing system.

(The manufacture of magnetic recording tape in the 
Willstadt factory will be described in a later issue.) ®
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ABOUT CASSETTE TAPES
To get a quality cassette tape you have to pay high prices, right? WRONG! Have a look at the cassettes below. 
They're Dick's own brand — he had them tested and believes they are equal, if not superior, to any of the 
'quality' tapes around the place selling for much more — including TDK, BASF, Hitachi, Opus, etc etc . . .

Here is the 
PROOF:

THE GRAPH IS SHOWN BECAUSE 
WE ARE PROUD OF THE FACT 
THAT OUR CASSETTE TAPES 
COMPARE FAVOURABLY WITH 
BOTH HITACHI UD AND TDK SD. 
ALL WE ASK IS THAT YOU TRY 
ONE OR EVEN A DOZEN AND 
LET YOUR EARS DETERMINE 
WHAT WE ALREADY KNOW!!!

Features of the Dick Smith UD High Density Cassette

STL-

(Dot and dash upper line represents Dick Smith UD tape)

YOU BE THE JUDGE: Try a few of these superb cassettes yourself. We know you 7/ agree that 
they are the equal of those cassettes you've been paying dollars more for.
BUT! If you do not agree that they are all we claim, return them within 7 days with cash dockets 
to the point of purchase and

WE WILL GIVE YOUR MONEY BACK!
WHEN YOU'VE TRIED THEM AND WANT TO COME BACK FOR MORE, NOTE OUR SPECIAL 
PRICES FOR BULK ORDERS........
C60 Low Noise.
C90 Low Noise.
C90 Ultra Dynamic.

Ten or more: $1.50.
Ten or more: $1.99.
Ten or more: $2.50.

Cat. C-3350.
Cat. C-3352.
Cat. C-3354.



MINISCAMP KIT

Antenna adaptorBRILLIANT NEW

VICE

ONLY

EXTRAS

Cat
K-6016CONVERSION KIT

Small Cat H-3742

NO WORKSHOP IS COMPIETE 
WITHOUT A PRECISION IATOE

See EA
Sept 76

Cat 
D-4076

* * *

THE HOBBY KIT FOR THE 
ENTHUSIASTIC HOBBYIST

with superb veneer base and acrylic cover, plus quality mag. 
cartridge all for $135.00! Should be $181. but our introduc

tory special is just $135.00! Cat A-3070

TO ALL OUR 
CUSTOMERS 
& FRIENDS -

Ultrasonics
Great for experiments!
Use these fantastic little 
transducers for all sorts 
lof control & communic-y^^S 
¡ation circuits. (See EA
Feb'74). Not many^' xSjg»? 
left — be quick! .--------

GNOBULUSES
Lge. Cat H-3740

The hobby centre kit is everything the hobbyist or model 
maker needs.Double insulated for safety.Speed control for 
versatility.No hobbyist should be without this machine.

From all at 
Dick Smith 
Electronics

We still have a few of the original 
FIBREGLASS printed circuit 
boards left for the 3.5MHz 
exciter project. If you want to 
build your own transmitter, 
grab one now before they go!

Cat H-8894 .. F'glass $6.00

REALLY BEAUTIFUL KNOBS - 
they really make any unit look 
so-o-o good! These knobs are 
fully imported by Dick — and they 
are exclusive! If you want to give 
that amplifier a million dollar look 
put some of these knobs on it!
Also available: Extra large size 
Same as others, Cat H-3744 $1.20

POWER MIC 
WITH AIC

What’s better than a 
power mic? A power 
mic with Auto Level 
Control (ALC). A 

a real boon cutting
1 down over modulat-
S i°n, one of the big

causes of TVI!
1 Comes with cord,

slider control.
I Cat C-1108

TP So you went and bought one of those 
f । small Australian antenna bases and find 

now that all those standard base antenn- 
d as won't fit! No worries! We now have a 
A 1/4” to 3/8” adaptor which will let you 

I use any standard antenna - clever!
| * i Now there's no need to be tied to one
I ’ i brand of antenna — or one type. Go

f to the accepted standard 3/8, 24 TPI 
base it's more versatile. Cat D-4504 only 1-90

Photographic 
Reflector

OOPS! We boo-
booed1 Someone
bought too many ||||||1 \
reflectors for our l|||||||g
strobe kits So fi|||||||g
you benefit1 Use W""
them for almost WtiM
any photo work, : ¿I-:- ■
store displays. 1||||||||||| l|||w AH

AND WHEN YOU'RE THROUGH PLAYING GAMES:
Build yourself the new Miniscamp, the brilliant microcomputer 
which is within everyone’s reach. Just 1/3 the price of the 
EDUC-8 and potentially more powerful! You can really 
learn computers with this one and in today’s world, that’s 
a skill that will take you a long, long way . . .
Cat. K 3446 ..................................................................ONLY $105.00

Schools. Unis, etc: Buy five or more units on official order with tax exemption 
and we'll give you $17.35 off each one. That’s right - just $87.65 each!

s280
aiSAVE$35

A REAL 
MICROCOMPUTER!

I LOOK!

Trans: Cat L-7050 $6.95® II 
Rcvr: Cat L-7052 $6.951 I

[□Unique 
frSLUG 
TUNING

KWIK! GET ONE
I BEFORE THEY'RE
I | COPIED!!!!
I This fantastic helical
I : antenna is SLUG TUNED — 
I that means you don't have 
I to snip bits off it to SWR it. 
| Also, it's fully moveable 
I I from car to car (because of 
I1 n the slug tuning). The adj

usting nut is simply turned 
for best SWR! So simple! 
Standard 3/8" 24TPI base, 
so you can throw away

I your old antenna and repl- 
I ace it with one of these!
I Don't buy one of the OLD, 
I SUPERCEDED HELICALS: 
I I Insist on the slug-tuned!

MAKE SURE YOU GET YOUR COPY OF OUR ©lb jaôljWIlfil

(EDUC8.)

DICK SMITH ELECTRONICS GROUP
Bankstown. Ph 709-6600 Parramatta. Ph 683 1133 Gore Hill. Ph 439 5311

Due open shortly!Ample parking at store

SYDNEY 
30 Grose St

MELBOURNE 
399 Lonsdale St 
City. Ph 67-9834. 
NEW! Opp. Myer's

ADELAIDE;
203 Wright StSYDNEY.

361 Hume Hwy
SYDNEY 
162 Pacific Hwy

BRISBANE: 
166 Bridge Rd 
Buranda. Ph 391-6233 
Open 8.30AM!

SYDNEY: 
125 York St 
City. Ph 29 1126 
Open 'til 8PM Thursday

MELBOURNE 
656 Bridge Rd 
Richmond. Ph 42-1614 
Handy location!Open 'til 8PM Thursday Now Open

MAIL ORDER DEPARTMENT: PO Box 747, Crows Nest. NSW; 2065. Post & Pack Extra; Bankcard welcome (at all stores, too!)

SAVE NEAR 

s200 
off last model!

CHRISTM
AS SALE 

m
ailer - ask for it at your nearest store or dealer

versatility.No


Forum
Conducted by Neville Williams

Is it just trendy to listen to FM?

AM broadcasting need not be the poor relation of FM, according to 
a reader from the Australian National University in Canberra. If the 
hifi industry was to apply itself to the task, AM radio could be 
developed and promoted to a much more important role in the 
scheme of things.

The item which prompted this retort 
appeared in "Forum" for September 
under the title: "Is AM to remain the 
poor relation?" Perhaps the key 
paragraph read thus: "AM, on the 
other hand, has had its day of glory and 
is now filling mainly a utility role: news, 
current affairs, sport, talkback, pop 
music and background music, with a 
relatively small number of culturally 
based programs."

To this our correspondent replied: 
Dear Sir,

I read with interest the letter from L] 
and your reply about medium wave 
AM.

While it is true that AM has had its 
"day of glory" and that FM has upstag
ed AM, this is not entirely due to the 
superior audio and interference im
munity qualities of FM. It is also more 
trendy to listen to FM and to extol its 
virtues!

That there is little pressure from con
sumers for better AM is no argument 
for lack of action from manufacturers. 
The assertion that the consumer is 
sovereign perpetuates the myth that 
there is a free market. Today, tne situa
tion is a complex interaction between 
advertising and consumer choice, 
amongst other variables. Therefore it 
seems to me, that if the electronic in
dustry wanted to, it could promote AM 
and create a new market for itself. The 
promotion would probably have to be 
on a large scale, including press 
releases, so that promotion gets into 
editorial space.

Personally I still listen mainly on AM. 
I use a wide-band tuner designed by EA 
back in the fifties. It uses valves, a band
press aerial filter and band-pass first IF 
transformer and a switched in/out 
ordinary narrow band second IF 
transformer for variable selectivity. I 
shaped the pass-band of the first IF 
transformer by inserting IpF top coupl

ing into an ordinary IF transformer. This 
achieved a more fixed pass-band shape 
across the tuning band than the 
arrangement you originally had. In the 
future I intend to connect the selectivi
ty switch to switch top coupling in and. 
out the second IF transformer to try to 
lessen the gain change between the 
two selectivity positions.

As it is, I get good audio quality from 
wide-band AM. It's virtually in
distinguishable from FM. My 10kHz 
whistle filter is always in, so no whistle 
is bothersome. These days there are 
ceramic IF filters and ICs. In fact EA has 
a wide-band tuner of much more re
cent design than mine using ceramic 
IFs.

All in all I can't understand why 
manufacturers haven't jumped in on a 
hard sell of "wide-band AM" as a 
means to sell more radio sets. If AM 
stereo is developed they would have 
even more scope.

As for interference, Telecom have 
long standing tricks to beat the man
made variety. These EA also published 
back in the fifties and they are still valid.

VB (ANU CANBERRA)

Perhaps there is some justification in 
our correspondent's observation that it 
is "trendy" to listen to FM, and trendy

QUIET DAY IN NSW
It happened after our November issue 
was printed but before you had time to 
read it.
October 21 was nominated by the NSW 
State Government as "Quiet Day". The 
first such day in Australia, its purpose was 
to draw public attention to the problem of 
noise pollution.
And. guess what was demonstrated: A 
gadget which would silence a PA system 
automatically if an acceptable sound level 
was consistently exceeded. 

to own an FM tuner that costs the earth 
and has "state-of-the art" specs. I have 
certainly not noticed any special 
modesty on the part of FM devotees 
and, if one was at all sensitive in this 
area, one could be excused for feeling 
that there is a certain amount of "keep
ing up with the Jones's".

However, one of the less fortunate 
overtones of the word "trendy" is the 
implication that it is the strongest 
reason for something being so. It may 
thus be trendy to wear long hair or 
short hair — without the need for any 
other or logical reason for so doing.

But it would be selling FM short to 
conclude that the world-wide swing to 
FM was merely, or even substantially, a 
matter of fad and fashion. Maybe such 
an element is present, and ably ex
ploited by industrial stylists and adver
tising copy writers, but it is also a fact 
that FM nas some very practical things 
going for it: lower noise, reduced in
terference and distortion, wide fre
quency response, balanced stereo and 
even matrix quad.

Similarly, if it is trendy NOT to listen 
to AM, the reaction would be rein
forced by its very real technological 
limitations.

Nevertheless, without being quite as 
enthusiastic as our correspondent, I 
must agree with him that AM reception 
could be — and should be — a lot 
better than it is for a lot of listeners, and 
it is encouraging to read his apprecia
tion of our own efforts.

It might also be conceded that the 
plight of AM radio around the world is, 
in part, due to (for AM) an unfortunate 
sequence of events. In the very early 
days of broadcasting, AM gained the 
ascendency and dominated the scene 
until the arrival of television in the 
post-war decade. In consequence, it 
was AM radio that took the brunt of 
competition from television, having to 
seek out a new "utility" image as a 
means of survival. It became 
thoroughly identified with that image.

When, later, the fascination of televi
sion began to subside, a new kind of 
radio with some highly saleable 
features was waiting in the wings hav
ing, in fact, been nourished by televi
sion itself — in the form of the FM 
sound channel. Tucked away inside 
millions of TV sets, one-time problems 
like limiters and discriminator 
transformers had been cut down to 
size.

But that is now history and, in prac
tical terms, it is appropriate to view the 
two systems as they now exist, rather 
than dwell on the reasons why.

From this point on I tend to digress 
from the views expressed by VB. He 
writes off as a "myth" the idea that the 
consumer is sovereign, although he 
does concede that "the situation is a 
complex interaction between adver
tising and consumer choice, amongst 
other variables".

Presumably, this can be interpreted
to mean that, if not "sovereign", the
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consumer is at least an important factor 
in the formula.

You can say that again!
Back in the 1950s I was involved per

sonally in some of our early efforts with 
wide-oand tuners and they earned 
reasonable support from readers, partly 
because radio listening had only 
limited competition from disc records, 
none from tape and none from televi
sion. A number of suppliers found it 
worthwhile to market kits of com
ponents to meet the demand, and 
eveyone was happy!

More recently, and despite the 
availability of improved components 
and technology, our efforts in this area 
have been more sparse, being dictated 
as much by the feeling that "we ought 
to describe a tuner" rather than by any 
strong conviction that it would be 
reproduced by a significant number of 
readers.

Missing also has been a conviction 
that suppliers would play their part by 
stocking the necessary hardware and 
other components. Without a ready, 
over-the-counter supply of "bits", any 
project is likely to wither and die. 
Would-be constructors simply become 
discouraged.

But let's say that we did come up with 
a design that we felt was really exciting; 
that we took it around to every parts 
supplier we could find in the country, 
trying to get them to stock kits, adver
tise kits, arrange window promotions 
and so on; that we tried to arrange 
coverage in the hifi columns of daily 
papers and started a round of broad
casting stations, seeking their support 
for a project that would ultimately in
crease their audience.

It would not take long to discover 
that mere enthusiasm for a technical 
design would not alone be enough to 
get it off the ground.

Before suppliers will invest in stocks, 
or editors or others will respond in a 
positive fashion, they have to be con- 
vinced that out there in the 
marketplace are people who are good 
prospects to buy, build and use such 
equipment.

But convincing them requires facts 
and figures rather than mere 
convictions, no matter how sincere 
they may be.

I judge that that's the way it is right 
now with the manufacturers of con
sumer type receivers and tuners. The 
buying public will pay any amount of 
money for the presentation they like 
and the facilities they think they want. 
But they will baulk at paying extra 
money for something they have already 
convinced themselves — however 
wrongly — that they don't need.

This being so, the marketing manager 
of a big hifi manufacturer will hesitate 
to be a pioneer (no pun intended) and 
to commit his company to a develop
ment, manufacturing and marketing 
project which is not supported by 
marketing research, by positive feed
back from his dealer chain, or by a

-that's where the money is!
Stott’s course is totally comprehensive — and includes both sophisticated 
electronic equipment and project materials you need to gain a thorough 

understanding of servicing techniques.
Divided into three self-contained sections, the course covers: 

Part 1 — Introduction to Electronics (theory and practice) 
Part 2 — Monochrome Television Receivers

Part 3 _ Colour Television, including processing circuitry, service 
techniques, fault tracing and trouble shooting techniques. 

Like all Stott’s courses, you work with your own instructor who is an expert in 
this exciting and rewarding field, at your own pace, in your own home. 

If you are a beginner, Stott’s will teach you everything you need to know 
concerning television principles and receiver circuitry.

If you are already working in the field, or have completed some studies in 
electronics, you may be eligible to enter the course at an advanced stage. 
Whether your aim is to enter the TV service industry or whether you wish to 
gain a thorough understanding of television theory and servicing as an aid to 

sales experience, this is the course which will help you make it!
Other electronics courses offered by Stott's include: 

Digital Electronics — AM Radio Receivers — 
Radio for Amateurs — Amateur Operator's Certificate

StDtiS ¥
TECHNICAL CORRESPONDENCE COLLEGE 

The name to trust in correspondence education 
Please send me, without obligation, full details of the following courses:

(please PRINT) ______________

Stott's undertake that no sales counsellor will visit
Mr.. Mrs., Miss _________________________________________ __________________

Address________________________________________________________ __________________ ______________________ __________  

____________________ Postcode____________

159 Flinders Lane, Melbourne, 3000. Tel: 63 5583 66 King William St., Kent Town, S.A., 5067. Tel: 42 5798
383 George Street, Sydney, 2000. Tel: 29 2445 89 St. George's Terrace, Perth, 6000. Tel: 22 5481
290 Adelaide Street, Brisbane, 4000. Tel: 311627 P.O. Box 3396, Singapore 1
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FORUM: trendy to listen to FM?

success story from his competition.
He would have to be very convinced, 

very dedicated, very stubborn and very 
secure in his position to take the 
reverse view and try to force an un
sought product onto an unwilling 
public.

Thinking back a while, I remember 
the well publicised attitude of Dr. 
Nakamichi that tone controls were 
both superfluous and undesirable on 
hifi equipment, provided all steps had 
been taken to ensure that the response 
of the equipment was intrinsically flat. 
Yet it is only a few months back that Dr. 
Nakamichi unveiled his latest superbly 
engineered FM tuner-preamplifier — 
with tone controls. When questioned 
about it, he admitted that the controls 
had been included because his dealers 
had reported that customers were 
demanding them!

Curiously, the very same hifi tuner 
that included the tone controls in 
response to dealer/customer demand, 
ignored the AM broadcast band 
altogether.

VB is convinced that wide-band AM 
reception could be popularised, if only 
the entire industry would co-operate 
with that end in view. Maybe it could 
be, but I wouldn't put my money on 
the chances of it happening.

With this much I will agree: if AM 
stereo is developed successfully and 
adopted by enough AM broadcast 
stations, it will supply a tangible reason 
for designers, manufacturers and the 
public to take a fresh look at AM. So 
motivated, they would logically look at 

the whole fidelity problem, whether for 
stereo or mono.

But well before that happens, I think 
that VB will have had to re-tune his ad
jacent channel filter to 9kHz and learn 
to live with a further increment in 
night-time "monkey chatter", as the 
broadcast stations are pushed that 
much closer together.

Last but not least, we have included 
in a panel a letter to Dr. R. Small of 
Sydney University from Professor Peter 
Felgett, of Reading University in the 
U.K. regarding recent developments in 
quadraphonic sound reproduction. We 
reproduce it as being of interest in its 
own right.

As a side issue, however, it might be 
argued that quadraphonic sound 
provides an example of how the com
bined resources of many powerful hifi 
manufacturers failed to create the kind 
of market which they had hoped for. 
For sure, they did a lamentable job of 
launching quadraphonics but, looking 
back on the enormous effort and ex
penditure involved, the many com
panies with egg on their corporate face 
may be less ready than our correspon
dent to dismiss the sovereign consumer 
as a myth.

Be that as it may, it would appear that 
the initiatives of Peter G. Felgett, of the 
BBC and IBA in Britain, together with 
Nippon Columbia and others, are 
gradually edging towards an acceptable 
universal formula. It will be interesting 
to see whether the industry will then be 
able to re-launch surround sound 
against some pretty strong "anti" pre
judices.

Recent developments in surround sound

AVAILABLE
FROM:
I.C.S.
16 GERTRUDE STREET 
ARNCLIFFE 597 1444

DISTRIBUTORS:

NORTH

J.A. SEVERN 
50 BAMBARA 
CRESCENT 
BEECROFT 8691058

SOUTH

BRYAN CATT 
INDUSTRIES
105 MIRANDA ROAD 
MIRANDA 524 4425

EAST

RADIO DESPATCH 
869 GEORGE STREET 
SYDNEY 211 0191

Dear Dr. Small,
Because of the kind interest you 

have shown in the work, I thought it 
might be useful to outline briefly 
some recent developments.

As you may recall, the BBC en
countered criticism of their "Matrix 
H" surround broadcasts. However, 
their engineering press statement 
1500, dated 8th June 1977, revealed 
that they had approached us and 
were now collaborating with us in 
the choice of the best two-channel 
encoding specifications.

Meanwhile two broadcasts of 
Mahler's Eighth Symphony took 
place from Radio City, Liverpool, 
under the auspices of the Indepen
dent Broadcasting Authority, with 
more to follow, using our 
recommended encoding 45JB. We 
continue to co-operate closely with 
our Japanese colleagues in Nippon 
Columbia, who have constructed 
prototype domestic equipment 
compatible both with their UD-4 

records and the Ambisonic 
recommendations.

All this means we are moving well 
along the road to practical commer
cial availability of surround material 
using the Ambisonic technology, 
and in particular international 
agreement on encoding speci
fications.

I have the feeling that there is in 
Australia considerable interest in 
surround reproduction which would 
go beyond the limitations of so- 
called "ouadrophony" and I 
therefore thought that the availabili
ty of the Integrex unit might be of 
interest to you or your friends. Exact 
details of price etc, are not yet 
available.

Integrex will probably also wish to 
keep the design a little fluid until the 
BBC make up their minds.

Yours sincerely, 
Peter Fellgett.

WEST

ELECTRONIC 
ENTHUSIASTS 
EMPORIUM
7-10 JOYCE STREET
PENDLE HILL
636 6222

NEWCASTLE

DIGITRONICS
186 PARRY STREET 
NEWCASTLE WEST 
(049) 61 4991
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DISTRIBUTORS FOR THE ELECTRONIC INDUSTRY

Are 
you 

aware??
We offer Top Brand Products at market 

prices with one of the largest product ranges 
available from a single source of supply. 

V

PRODUCTS AVAILABLE AS LISTED:

Semi-conductors Passives Electro-Mechanic

DELCO BEYSCHLAG ALCO

ELCOMA BOURNS AUGAT

GENERAL ELECTRIC ELCOMA CANNON

INTERMETAL ERIE ITT

ITT ITT J.A.E.

NATIONAL (NS) SOANAR JEAN RENAUD

NEC (RECTIFIERS) 
R.C.A.
SANYO 
SIGNETICS 
T.l.
INTERSIL
A.M.D.

SPRAGUE NATIONAL (RELAY)
POMONA
ROTRON 
SWITCHCRAFT
T.l. (IC SOCKETS) 
THERMALLOY 
WELLER SOLDERING TOOLS

MONOLITHIC MEMORIES

/nstant Component Service
16 GERTRUDE STREET, ARNCLIFFE
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Meet the New Leader....

S.500D Specification Features
* Power output 340W R.M.S. into 4 ohms

500W R.M.S. into 2.5 ohms
* Bridged Mono output 900W R.M.S. into 5 ohms

640W R.M.S. into 8 ohms
* Intermodulation Distortion Less than 0.02% from 

20Hz to 20KHz F1 60Hz.

* Integral "Force Cooled Dissipators" for reliable 
operation into adverse loads.

* Power Bandwidth +0, — 1dB from D.C. to 20KHz.

* Very low Transient Intermodulation Distortion. 
Restricted rise time, fast slew rate.

* Input sensitivity 0.75V for 300W into 4 ohms.

* Noise 105dB Below 180W into 8 ohms 10Hz to 
20KHz. Unweighted.

* Elaborate system protection against short and 
open circuit operation

* Small size 3 %" x 19" Rack mounting.

* 1 KVA Toroidal power supply providing 55 joules 
of energy.

S.500D Module
Each channel is neatly assembled 
into its own 'Force Cooled' modular 
package for ease of service.

The S500-D
A higher standard of power 
amplification design
• PROFESSIONAL POWER AMPLIFIERS • INSTRUMENT AMPLIFIERS • P.A. SYSTE
• ECHO AND EFFECTS UNITS • MIXERS

SOUNDS A LOT BETTER
Literature available from the Australian Distributors:

^DDERSPOON PTY. LTD., 3 FORD ST.. GREENACRE. N.S.W. 2190
PHONE: 642-3993: 642-2595



O O o
Hi Fi News

NEW 2x350W CLASS-A+ SYSTEM 
TO BE RELEASED BY TECHNICS

Whether or not all the current talk about crossover and transient 
intermodulation distortion is justified in terms of the subjective 
result, it has certainly intensified interest in unusual circuit design 
approaches. Latest on the list is the new SE-A1 power amplifier 
from Technics offering a power output of 350W RMS per channel 
from a system which they refer to as class A+.

by NEVILLE WILLIAMS

designers resorted almost universally to 
the use of push-pull class B output 
stages, with the transistors biased so 
that they drew very little current in the 
absence of signal. Class B operation 
minimised heat rise in the output tran
sistors and power supply alike, and 
allowed power output figures to be ob
tained generally well in excess of com
petitive valve amplifiers.

But practical class B output stages are 
comparatively poor in terms of in
put/output linearity and quite high 
orders of negative feedback nave com
monly been used to reduce the har
monic and intermodulation distortion, 
as measured.

However, while the resulting 
specifications looked impressive on 
paper, and by valve amplifier standards, 
there was a persistent and significant 
level of complaint in hifi circles about 
"transistor tone". Initially, this tended 
to be discounted as a subjective bias 
against transistors but more careful 
observation established that, while 
many transistor amplifiers produced 
low distortion figures at high output 
levels, the distortion at low levels was 
bad. It followed from the fact that, at

Back in the days of valve-type hifi 
amplifiers, great store was set on 
operating the output valves (triodes, of 
course) under pure class A conditions. 
The appropriate supply voltage was 
applied to the plates and the bias was 
adjusted so that the no-signal current 
was about half-way between zero and 
the peak current which it was an
ticipated that the valve(s) might draw 
under full signal drive.

In consequence, a class A output 
stage drew considerable current, with 
or without signal, and this has always 
had to be considered, both in terms of 
the dissipation in the output valves (or 
transistors) and the load on the power 
supply.

In a well designed class A valve out
put stage, the relationship between the 
input (grid) signal and the output 
(plate) current or voltage was almost 
completely linear and the intrinsic dis
tortion of the stage was quite low. If 
used at all, negative feedback served as 
a final "touch up" rather than as a cor
rective for major distortion.

When designers began to swing over 
to solid state circuitry, they found that it 
was not very practical to operate power 
output transistors under class A con
ditions. If biased to about half their an
ticipated peak output current, they 
would become very hot, tending to 
become thermally unstable, with the 
danger of "running away" and self- 
destructing.

With class A virtually denied to them,

At right, the direct-coupled power 
amplifier type SE-A1, which offers a 
response down to "DC". It weighs 51kg 
and measures 450 x 249 x 550mm. The 
control amplifier is about the same size 
but weighs 38.5kg.

Above: The Technics SU-A2 direct-coupled stereo control amplifier. Apart from 
impressive electrical specifications a most extensive range of controls, including 
touch type selector switches which have a fade-in fade-out characteristic, ob
viating plops.

ELECTRONICS Australia, December, 1977 29



Rely on Lenco,
if you can’t be at the concert hall.

Swiss engineered to reproduce 
the music the way you want to 
hear it. The way it was played. 
Lenco. Precision equipment for 
the discerning enthusiast. And 
the next best thing to being 
where the music was.

The Lenco R50
One of an excellent range of 
amplifiers, tuners and receivers 
... including the T30 AM/FM 
stereo tuner, the A50 stereo 
amplifier and the R25 receiver. 
The Lenco R50 is designed and 
engineered to provide AM/FM 
reception and beautiful quality 
stereo amplification in one unit. Power: 40w x 40w RMS at 8 ohm. Frequency: 10-40,000 Hz.FM sensitivity: 1.8 mV.Stereo separation: 40 dB.Weight: 13 Kg.Size: 490 x 132 x 320 mm.

The Lenco C2OO3
A cassette deck to satisfy even 
a music pro. Swiss engineered 
3 head 2 capstan direct drive. 
Modern design and a host of 
advanced technical features to 
make a concert hall of your Hi Fi 
room.

The Lenco L~833DD
The first direct-drive turntable 
with contactless high-frequency 
auto-stop. Atop ranking, HiFi 
turntable. Gimbal-suspended 
tone-arm with excellent geo
metry. High-frequency electronic 
auto-stop switches off the turn
table and lifts tone-arm. Simply 
superb. The L-830 has all the 
same excellent features except 
the high-frequency auto-stop.

Distributed by

PHG>TIMP<9RT
MELBOURNE ADELAIDE BRISBANE PERTH SYDNEY

For descriptive literature, send a 30c stamp to Qualitron Industries Division of Photimport (Australia) Pty. Ltd. 
Head Office: 69 Nicholson Street, East Brunswick, Victoria, 3057, Australia. Phone: 3806922 pa3?l



JOHANNUS RECITAL ORGANS
USE FREQUENCY DIVIDERS

Electronic organs have become fairly well established in 
large churches and concert halls, those traditional 
strongholds of the pipe organ. However, most electronic 
organs installed in such places have been of two main types: 
the multiple-oscillator organ, in which each note is 
generated by a separate oscillator, or the more recently 
developed "digital computer" organ, in which note 
waveforms are stored and reproduced by digital means.

The frequency divider type of organ has gained only 
limited acceptance, despite the fact that such organs are 
widely used in homes and smaller churches and in popular 
entertainment situations. The usual explanation for the dis
tinction is that, because the notes from a divider organ are 
derived from a single source, they are locked together 
with fixed phase relationships. This is alleged to make such 
organs sound acoustically less satisfying than instruments 
using multiple sources.

The problem with this explanation is that the locked 
phase relationships are broken up as soon as the signals are 
acted upon by reverberation — either natural or synthetic. It 
may well be that divider-type organs have been "looked 
down upon" in serious music circles through prejudice, 
coupled with a scarcity of instruments designed specifically 
for demanding situations. ,

There is good evidence to suggest that if a divider-type 
organ is carefully designed and set up to suit a large church 
or concert hall, it can be just as satisfying musically as any 
other electronic instrument.

For the last six years, a Dutch organ builder named Johan- 
nus Versteegt has been putting this conviction to the test. A 
man with over 20 years' experience in the design of elec
tronic organs, Versteegt has had some 60 of his designs 
manufactured commercially by various firms.

Around 1971 he decided to forego the "commercial 
mass production approach, and try making instruments in 
the time-honoured "workshop" fashion used by the old 
pipe-organ builders. The idea was to produce organs based 
on modern electronic technology, but individually built to 
order and provided with the extensive voicing and tonal 
adjustment facilities necessary to allow true matching to the 
acoustic environment.

The degree of success he has achieved may be gauged by 
the number of "Johannus" organs now installed in churches 
and concert halls in many countries. Several hundred are 
now in use, including large concert instruments in 
cathedrals in Portugal, France, Italy and Canada.

There are nine basic models in the current Johannus 
range. The smallest, known as the Opus 15, is a small two- 
manual instrument with 31 stops and internal speakers 
designed for home practice. At the other end of the range is

the Opus 110, a three-manual concert organ with 76 stops 
and an external speaker system comprising 18 channels of 
100 watts rating each.

The instrument pictured is the Opus 80, in the middle ot 
the range. This offers two manuals, 48 stops and a baroque
style console with five 60W speaker channels.

All of the organs are based on modern solid state circuitry, 
with its very high reliability and tuning stability. Two master 
oscillators and frequency divider chains are used, so that at 
least one complete manual is playable even if a major fault 
develops. To the basic tone generation facilities are added 
extensive voicing and tonal adjustments, to allow optimum 
results to be achieved.

Johannus organs are now available in Australia, thanks to 
the initiative of a young organ enthusiast named Charles 
Lamb. On a recent trip to Europe with his wife, Mr Lamb 
came across some Johannus organs and was so taken by 
their unique looks and performance that he made a special 
trip to Johannus Versteegt's workshop in Veenendaal, 
Holland. The result was a special agreement to allow Mr 
Lamb to become the Johannus organs representative in 
Australia.

As yet, there aren't many Johannus instruments installed 
in Australia. However the word is getting around, particular
ly as the instruments compare very favourably in price with 
other electronic organs suitable for church and concert use.

For those interested in hearing what a Johannus organ 
sounds like, Charles Lamb has demonstration discs and 
Dolby cassettes available. They feature the Dutch organist 
Feike Asma playing a selection of pieces by Bach, Franck and 
other composers, on one of the big Opus 110 organs.

For these and for further information on Johannus organs, 
readers can contact Charles Lamb at 5 Douglas Haig Street, 
Oatley, NSW 2223 or telephone (02) 570 2171.

sient intermodulation distortion has 
come in for a lot of discussion a 
problem quite distinct from class B 
"crossover" distortion, but relating par
ticularly to amplifiers using high orders 
of negative feedback.

As is commonly appreciated, 
negative feedback reduces the gain of 
an amplifier by feeding portion of the 
output signal back into an earlier point 
in the circuit in such a phase and 
amplitude as partially to cancel the in
put signal. But it takes a finite time for 
the signal to pass around the loop and it 

is possible for a very abrupt transient to 
enter the amplifier and cause some 
portion of it to overload before the 
feedback signal has time to counteract 
it. And here's the rub: while the tran
sient itself may be of such short dura
tion as not to be audible, the overload 
condition may persist long enough to 
have a perceptible effect on other com
ponents of the signal; hence the term 
TID — transient intermodulation dis
tortion.

Growing awareness of these poten
tial problems has produced a variety of 
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HIFI NEWS — continued
low signal levels, operation was 
predominantly centred around the 
"crossover" portion of the input/out
put transfer curve, where the linearitv 
was poorest and the negative feedback 
least effective.

Therefore in the critical low-volume
region where a class A valve amplifier
showed negligible distortion (and gave
its "sweetest" sound, &c), a class B tran
sistor amplifier was at its worst.

More recently, the subject of tran



HIFI NEWS

reactions among the designers of hifi 
amplifiers.

The most natural is closer attention to 
the design details of conventional class 
B amplifiers to ensure the greatest 
possible intrinsic linearity, unaffected 
by voltage or temperature changes; this 
along with precautions against TID 
effects. If manufacturers' literature is to 
be believed, the performance of such 
amplifiers leaves nothing to be desired 
in terms of subjective listening and 
there is no need to explore other ap
proaches.

Another quite different reaction is to 
accept that class B has its problems and, 
for reasons which are variously purist or 
commercial, concentrate on the use of 
output transistors under pure class A 
conditions. Assuming that such an 
amplifier must offer sufficient power 
output to be competitive in the 
marketplace, it will inevitably involve 
large power transistors on large heat
sinks, probably fan-cooled, plus a large 
and expensive power supply. 
Understandably sucn amplifiers nave 
not had very wide appeal.

A more elegant approach, adopted 
notably by Yamaha and Sony for some 
of their models, involves the use of 

supply, 
ers nave

power FETs rather than conventional 
bipolar power transistors (Electronics 
Australia, May 1975). Power FETs have 
dynamic characteristics uncannily like 
those of a triode valve and make possi
ble the design of a power amplifier 
which is a solid-state near equivalent to 
a class A or class AB1 valve unit.

Perhaps deterred by patent or supply 
problems, other manufacturers have 
come up with their own different and 
interesting answers as, for example, the 
QUAD "current dumping" amplifier 
described in our January 1976 issue. At 
low levels, output is delivered to the 
load from a small and economical class 
A stage. As the signal level increases to 
what would normally overload this 
stage, supplementary class B output 
transistors powered from a second 
supply take over automatically, the

AUDIOSOUND MONITOR AMPLIFIER
The Audiosound LD 40 PM is a 
professional monitoring amplifier, 
which offers high gain, low noise and 
low transient intermodulation distor
tion. It can be used in stereo mode with 
an output of 40W RMS per channel into 
9 ohms, or bridge connected to deliver 
120W into a single 8-ohm system. The 
LD 40 PM is being used widely by the 
Australian Broadcasting Commission. 
For details: Audiosound Electronic Ser
vices, 148 Pitt Rd, North Curl Curl, NSW 
2099. Their telephone number is (02) 
938 2068.
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Styled to meet the needs of someone wishing to combine compactness with ver
satility and high performance, this AA-1125 AM-FM stereo receiver has just been 
announced by tbe Akai Electr,c c° ^d. Power output is 25W per channel at 0.3% 
THD, with provision for two loudspeaker systems. Up to three tape decks can be 
connected with tape-tape dubbing possible or simultaneous recordings from a 
single source or two separate sources. Other specifications and facilities are in line 
with modern practice. For those with more modest needs, Akai are offering their 
new AA-1115 receiver, almost identical in frontal appearance but with somewhat 
reduced tape facilities and a power rating of 17+17W RMS.

whole system, including the feedback, 
being designed to ensure that the tran
sition is smooth and distortion-free. At 
least, that is the claim.

loned

Perhaps predictably, a significant 
number of hifi devotees have begun to 
question why we ever abandi 
valves., Responding to this, various 
designers catering for the purist market 
have come up with amplifiers using 
valves in the power stages, or the ul
timate (?): valves in alives in all stages. Such 

often described as being 
basically "musical" and are credited 
with a quality of tone far suoerior to

amplifiers are

any
i a quality of tone far superior to 

. solid-state amplifier, specifications 
notwithstanding. There is too much 
concurrence to dismiss such claims out 
of hand but, equally, considerable 
allowance has to be made for earnest 
self-delusion!

It is into this context that Technics 
have introduced their SE-A1 power 
amplifier, designated as all solid-state 
direct-cou 

designated as all ________  
pled class A + . The im

mediate problem is that they do not 
clarify what is meant by the last term in

their introductory literature. They only 
hint obliquely at what it is not!

It is NOT pure class A; if it were, 
Technics would obviously have said so. 
It offers 350W RMS per channel into 4 
ohms from a unit that, they claim, is not 
fan-cooled and not larger than what a 
normal 100 + 100W class A amplifier 
would be. Fairly obviously, the 
designers are using some dynamic 
modification to the output stage mode 
to allow it to idle like a 100W unit but to 
rise to the demands of 300W peaks.

But having made it clear that the SE
AT is not a switching amplifier (not 
class-D), they question also the validity 
of existing circuits which operate class 
A for low-level signals and class B for 
high level; and circuits which operate 
from lower voltage for small signals and 
higher voltage from large signals. Such 
schemes, says the literature, involve 
switching or transitional phenomena 
within the signal path and merely ex
change one problem for another.

But having made that point, the 
literature still leaves one with the im
pression that the SE-A1 exploits at least 
the last mentioned technique, although 
presumably in a way which avoids or 
minimises the disadvantages. By the 
time you read this, I may have been 
able to put the questions directly to the 
engineers involved but, in the mean
time, the SE-A1 can be classified only 
on the implications of the term class 
A+: augmented class A?

Terminology apart, the rest of the in
formation about the SE-A1 could 
scarcely be more impressive. Eight dis
tinct power supply branches separate 
the stereo channels and stages within 
the channels, involving four capacitors 
of 100,000uF each and another four of 
22,000uF each. Entirely separate ther
mal servo amplifiers stabilise the unit 
against temperature effects, while



Rehearsals have ended. This is the real thing. In the new year, Ampex professional quality 
cassettes and tapes will be available from selected retailers. Ampex — well worth waiting for.

Photographed at Alberts Studios — Sydney 
Recording Engineer — Bruce Brown
ACT O1C

AMPEX AUSTRALIA PTY LIMITED
4 Carlotta Street, 

Artarmon. N.S.W. 2064. Telephone: 439 4077



WHY YOUR NEXT CASSETTE 
SHOULD BE A MAXELL UD

3
 THE SHELL — Even the best tape 
can get mangled in a poorly 
constructed shell. That’s why 
Maxell protects its tape with a 

precisely constructed shell, made of 
lasting heavy-duty plastic.

No fixed guide posts are used. Instead 
Maxell uses nylon rollers on 

stainless steel pins thus elimi
nating the major cause of 
skipping, jumping and 

unwinding.
A tough teflon (not waxed paper) 

slip sheet keeps the tape pack tight 
and flat. No more bent or nicked tape to 
ruin your recording.
Maxell doesn’t use a 
welded seal, but puts the i 
cassette together with pre
cision screws. Result — 
Maxell doesn’t jam. I__________

I ULTRA-DYNAMIC I

1
THE RESEARCH — More than 
twenty years ago, Maxell produced 
their first reel of magnetic tape. At 
that time, Maxell made a com

mitment to produce and sell only the finest 
magnetic products their technology could 
create.
That commitment still stands today.

THE LEADER — A leader tape 
that has a four function purpose,
a) Non-abrasive head cleaning 

leader (cleans recording head 
for 5 secs.).

b) 5 second cueing line (recording 
function starts 5 seconds after the line 
appears).

c) Arrows indicating direction of tape 
travel.

2
 THE TAPE — This continuous 
research has lead to the develop
ment of the Maxell UD (ultra 
dynamic) cassette. A tape that has 

a coating of super-fine PX gamma ferric 
oxide particles with an extra smooth 
mirror-finish surface.
All of this adds up to high output, low 
noise, distortion free performance and a 
dynamic range equaling that of open reel 
tapes.

d) A/B side mark (indicates which side is

Now you know why your next cassette 
should be a Maxell UD (ultra dynamic).

maxell.

The sound expert's cassette UD available in C60. C90 and C120
Distributed by Hagemeyer (Australasia) B.V. Branches in all States

WT GD 127M



The ultimate conception

P8ESP8EP6EP6R

metry in respect to transversal 
movements. Superb transient 
response. Ultra high tracking 
ability. Very low effective moving 
mass. Every P 8ES individually 
numbered and supplied with a 
calibrated frequency response/

AKG P 8ES stereo cartridge 
incorporates a unique and 
brillantly designed single pivot 
pound suspension system 
which ensures that every instru
ment and performer will be 
produced not only with the 
highest possible fidelity and 
sound definition, but also with 
an almost uncanny aural sense 
of ’depth’ and directional detail. 
Features: Unique AKG designed 
TS (transversal suspension) 
stylus system. Universal Sym-

crosstalk curve. Made with the 
same meticulous care as the 
world famous AKG studio micro
phones.
The P 8ES is the premier 
cartridge in a completely new 
range of five models.



PL.259/G to female

PL.259/G 
PLA.l/G 
PL.258/G 
M.258/G 
M.358/G

M.359/G 
MP.4/G 
P.4/G 
LC.2/G 
LC.3/G

High frequency co-axial plug.
Cable adaptor for PL.259/G (58U cable)
Double female connector for PL.259/G

- PL.259/G 
double female to

PART OF AN EXTENSIVE RANGE OF 
ACCESSORIES FOR AUDIO APPLICATIONS

RALMAR AGENCIES PTY. LTD.
23 ATCHISON STREET, ST. LEONARDS, N.S.W. 2065 
PHONES: (02) 439-4352, 439 6174 TELEX AA 22523

Double male connector 
“T” type connector — 
PL.259/G
Right angle connector— 
4 pin microphone plug 
6.3 mm phone plug 
"R.C.A.” plug 
“R.C.A.” panel socket

RALMAR INTRODUCES ^GOLDIES
' // u ।; i\\v

Ralmar introduces Goldies — gold plated connectors for 
near perfect electron transfer. Gold has one third the bulk 
resistance of cadmium or chrome plating. The surface film 
of gold is only 5 angstroms in thickness against 1,000 to 
2,000 angstroms for cadmium or chrome. Gold will not 
tarnish or corrode. Additional to excellent signal transfer, 
long life and near permanent usage is assured. Use 
"Ralmar Goldies” for high quality applicationsand best 
results from equipment.

IN THIS SERIES
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A Course in 
Synthesised 
Music

Electronic music in Australia is grow
ing rapidly both for professional per
formance and home use. Synthesizers 
seem to be appearing everywhere, and 
are finding acceptance as a musical in
strument that can be understood, 
played, and enjoyed by all. To this end, 
a new opportunity is available to the 
public and the music industry — the 
System 100 Synthesizer Club.

The Club caters for synthesists using 
the Roland System 100 or System 700 as 
their basic instrument. Its aim is to in
crease awareness of electronic music, 
and the enjoyment of playing syn
thesizers, and to help synthesists reach 
their highest potential.

This will be achieved through an ex
change of information and ideas,

Farrell Keyboards summer synthesizer school using the Roland System 100.

newsletters, and a cassette lending 
library. A board of advisers will be 
available as a resource, as well as 
product demonstrations and concerts, 
and a national yearly seminar.

The club is based on the Roland 
System 100 because of its sound flex
ibility, quality of construction and value

HIFI NEWS: Class A+ amplifier
elaborate sensing protects the amplifier 
itself against traumatic malfunctions, 
and also protects the loudspeakers 
against unnatural voltage across the 
amplifier output terminals.

The SE-A1 delivers its full rated 
power between 20Hz and 20kHz at not 
more than .003% harmonic distortion. 
At half-power at 1kHz, the distortion is 
unmeasurable with any normal test 
equipment. Frequency response is ex
tremely wide (DC to 200kHz at —1dB), 
and the power bandwidth is 5Hz to 
100kHz at —3dB and .01% THD.

The peak reading power meters are 
credited with the ability to respond to a 
single transient at 20kHz, while their 
behaviour and accuracy are such that it 
is not necessary to switch ranges to read 
the amplifier output.

Connection is possible to four sets of 
speakers with level controls adjustable 
clown to —20dB. This unusual feature 
makes it possible to adjust the volume 
level according to the needs of the 
different speaker locations or, alter
natively, to match volume levels for 
effective A—B comparison testing.

Companion unit for the SE-A1 power 
amplifier is the stereo control amplifier 
SU-A21 also pictured. This is so far 
removed in concept, facilities and per
formance specifications from the usual 
control amplifier that it warrants a 
special article in itself.

Sufficient to say here that the internal
circuitry is completely direct-coupled,
offering harmonic distortion figures at
full rated output of .003% or .005%,

depending on the function. Excellent as 
these figures are, they are overshadow
ed by the signal/noise ratio quoted for 
magnetic phono cartridge: 95dB 
relative to 2.5mV, which means in prac
tice that the new Technics preamplifier 
is at least as quiet on phono input as the 
average amplifier is on the "Aux" 
channel.

But more about the SU-A2 later.

for dollars spent. It is usually chosen as 
the smallest and least expensive syn
thesizer that qualifies as a quality 
musical instrument, having the controls 
and layout to lead on to a true un
derstanding of synthesis.

The club is being sponsored jointly 
by Farrell Keyboards in Brookvale, Syd
ney, and the Roland Corporation of 
Australia.

Farrell Keyboards is so convinced of 
the status of the Roland System 100 that 
last January they held their first annual 
summer synthesizer school (25 hours 
of intense instruction based mostly on 
the two Roland systems). They are now 
holding a regular night course that is 
free and open to the public.

For further information about the 
System 100 Synthesizer Club, send a 
self-addressed, stamped envelope to 
the System 100 Synthesizer Club, PO 
Box 393, Brookvale 2100.

RfiSScC NEW NESSEL
PROFESSIONAL SERIES 
15" LOUDSPEAKER

MODELSL 1502
This speaker is suitable for musical amplifying 
systems. PA. sound reinforcement, discos etc . .

Voice coil diameter 4"
Magnet structure weighing 9 kilos
Cone resonance 55 Hz ajoe nn 
Power handling 1 50 WATTS $ 1 ZD.UU

TRADE ENQUIRIES WELCOME
AVAILABLE FROM

NESSELAUDIO
9 NELLBERN ROAD MOORABBIN EAST, VIC. 3189. PHONE 95 9510
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Hear your records the way 
they were meant to be heard.

The acoustic subtleties of great opera 
houses can be captured on record. 

Bringing them to life in your home is 
another thing.

Most record companies use Stanton 
Calibration Standard pickup cartridges 

to determine whether their
recordings are as close to the actual 

performance as possible. They know 
that Stanton Calibration Standard 

Cartridges reproduce the acoustic 
and musical subtleties that they 

and the recording artists have 
worked so hard to achieve.

If there were better ( 
cartridges made 

And remember, you can't get the best out of your Stanton 
Cartridge unless you use a genuine Stanton Stylus.

Sole Australian Distributors

major record companies who guard their 
reputations with millions of dollars worth 
of recording equipment, would use them. 
Their reputations depend largely on what 
they hear through a Stanton pickup. 
The fact that the vast majority of 
recording companies, as well as nearly 
all radio and TV stations throughout 
the world, use Stanton is dramatic 
proof of Stanton superiority.
When you play your records you 
can hear them the way 
recording artists mean you to 
hear them. Use a Stanton 
Calibration Standard 
Cartridge the same as 
they do.

LERI98

UUuUUuVU Head Office. W.A.: 156 Railway Pde., leederville 6007. Phone 381 2930.

N.S.W. Office: 100 Walker St., North Sydney. 2060. Phone 922 4037.
VICTORIA Office: 103 Pelham St, Carlton. 3053. Phone 347 7620.

36 ELECTRONICS Australia, December. 1977



HIFI NEWS —Continued

Tape, tape & more tape!
BELOW: By having selected tape packaged in selected 
cassettes under their own company name, Dick Smith Elec
tronics claim that they have been able to market a very high 
quality product through their stores at modest prices: $2.00 
for a C-60 low noise ferric tape, $2.50 for the C-90 
equivalent. The C-90 ultra dynamic high density tape is a lit
tle dearer at $3.00. These are 1-off prices; for bulk orders — 
77 or more — considerable discounts apply.

HIFI ACCESSORIES
M. R. Acoustics of PO Box 110, Al

bion, Qld 4010 advise that they have 
added two handy new hifi accessories 
which they are marketing in Australia 
on behalf of QED of Britain.

The first is the disc switch unit 10/1, 
which is suitable for wall mounting and 
which allows the user to select which of 
two turntables is to feed the hifi system. 
Its most obvious role is for domestic 
record players where a second, less ex
otic deck is provided for casual or party 
situations. The price is $22.00.

For the other end of the amplifier 
chain, two types of loudspeaker faders 
or volume controls are available, type 
4/8 for 8-ohm drivers, type 4/4 for 4- 
ohm speakers. M.R. Acoustics point out 
that the usual devices sold for this pur
pose are adapted from wire-wound 
potentiometers, with a power rating of 
about 3 watts. The QED controls use 5- 
position switches and PC boards to sup
port the associated resistive network, 
with ventilation holes for heat dissipa
tion. Suitable for wall mounting, their 
price is quoted as $39.00.

ABOVE: Marketed by Pacific Film Laboratories Pty Ltd, 
Pacific C-60 and C-90 cassettes are intended primarily for
the user who wants a good, reliable ferric oxide cassette, at 
an economical price from readily accessable sources. Pacific 
C-60 blank cassettes carry a maximum recommended retail 
price of $1.65 (C-90 cassettes are $1.85) and are available 
from local pharmacies and-camera stores — the same outlets 
as handle Pacific colour film. For further details, contact 
Pacific Film Laboratories at 298 Railway Parade, Carlton, 
NSW 2218.

But TDK says:
. . . that their AD (Acoustic Dynamic) blank cassette is the 
finest standard bias, pure ferric tape pack that you can buy. 
It's not quite as good, they admit, as their Super Avilyn (SA) 
tape but then not everyone has a deck with the appropriate 
bias and compensation to take advantage of the SA formula
tion. But, not to worry: AD tape ensures very low noise, low 
drop-out, wide dynamic range and an improved top-end 
performance, which is especially compatible with tne re
quirements of Dolby noise reduction circuitry. Mechanical
ly, AD tape has been housed in the same "super-precision" 
cassette as used for SA, adding up to a very impressive 
product.

VIDEO TECHNICS
2ND FLOOR TELFORD TRUST BUILDING. 79-85 OXFORD STREET. BONDI 
JUNCTION. NSW 2022 PH 387 25'55
3RD FLOOR. EQUITABLE LIFE BUILDING. 301 CORONATION DRIVE, 
BRISBANE 4064 PH 36 1257

FOCUS INTENSIFIER

TUNER
VIDEO TECHNICS
COLOUR TV TUNER MODEL HD6709

Record one channel while watching another • No 
modification required to existing television sets • 
Will record while TV set is off • Usable with any 
video recorder BW or Colour with an RF output which 
means this tuner allows video recording of TV 
programs and playback through aerial input of TV set. 
$295.00 4- P.P

COLOUR

Announcing our video focus intensifier to improve the 
playback quality of all VCR system video recorders 
This consists of a small circuit board which fits inside 
the VCR (Philips etc.)
This circuit detects a change in picture contrast and 
inserts a transient — in effect an extra — signal at 
this point, which crispens the image The effect if the 
size of this transient is adequate is to recover lost 
sharpness, and the principle is indeed very effective. 
Full fitting instructions included $39.00 + P.P.

VIDEO EQUIPMENT---Sony.
Akai. Portopacks. Also agents for J.V.C. and 
National. All formats and brands Colour and 
BW recorders, editors, generators and blank 
video tape available. New and used equipment. 
Trade and terms Specials. We have several 
BW Porotpacks traded on colour sets.

SPECIAL CLOCK TIMERS
Can be set to switch equipment up to 4 days

FRANCHISEES REQUIRED FOR S.A., W.A., VICTORIA AND TASMANIA
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Improve your 
connections with

CB RADIO 
ACCESSORIES
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Soanar introduce a comprehensive range of high quality 
connectors and accessories for CB Radio and Audio 
Equipment.
Particularly robust, with high transfer capabilities, the 
range includes plugs, sockets, elbows, T junctions, 
adaptors, cable joiners, lightning arrestors and dummy 
loads.
In addition there are microphone plugs and sockets, 
microphone holders, high performance antennae and a 
range of special, CB Radio interference suppressors.
See them at your local CB Radio or Electrical Store.

Soanar Electronics Pty Ltd
A member of the A&R Soanar Electronics Group 
30 Lexton Road, Box Hill, Vic., 3128. Australia

SOANAR 
GROUP

SALES OFFICES PHONES
VICTORIA: 89 0661
N.S.W.: 78 0281
S. AUST.: 51 6981
QUEENSLAND: 52 5421
W. AUST.: 81 5500
SOANAR (JAPAN) LTD. TOKYO
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The Australian

[B SŒ1E
PHILIPS-TMC 40-CHANNEL UHF IS LOOKING GOOD

Having spent the best part of a day at Clayton, Victoria, looking 
through the Philips-TMC factory, and talking to production ex
ecutives, I came away convinced: not only is the company com
mitted absolutely to local CB production, but to a kind of CB com
munication that is a world away from the current schermozzle on 
27MHz. If you’re disillusioned with the present situation, read on.

by NEVILLE WILLIAMS

The philosophy of Philips-TMC in 
relation to CB radio was reported in 
very broad terms in our last issue but 
what was said there was based mainly 
on press releases, and in print before 
we had a chance to look at their ideas 
and preparations at first hand.

The interest by Philips in CB-style 
communication is not new, of course. 
Earlier in the year they had strongly 
backed what was then one of tne 
options open to the Minister for Posts 
and Telecommunications: the licensing 
of Citizens Band transceivers only on 
the UHF band, typically in the region of 
470MHz.

Consumer reaction to the company's 
stated policy was immediate and 
spirited, and highly reminiscent of what 
had been said of local support for 
relegating FM broadcasting to the UHF 
portion of the spectrum:
• It would delay practical develop

ment, perhaps for years;
• It would prevent consumers from 

buying and using readily available 
imported equipment;

• Local manufacturers were 
motivated not by the best interests 
of consumers but by a desire to 
create a "closed shop" for 
Australian produced equipment.

In due course, the Minister for Posts 
and Telecommunications settled for 
what, in retrospect, was the inevitable 
compromise: to legalise CB operation 
on both 27MHz and UHF, the former to 
be phased out by mid 1982.

The numerous and highly vocal
champions of US-style CB interpreted
the announcement as a decisive victory
on the basis that, having been granted
legal access to the 27MHz band, the
sheer weight of numbers would make it

most unlikely that the allocation could 
ever be effectively withdrawn.

In the face of competition from 
27MHz, locally inspired UHF CB could 
never be more than an exercise in 
futility! So said the knockers.

But things have changed, in the past 
few months, to modify sharply this easy 
dismissal of UHF CB:
• Legalisation and cut-price marketing 

have released a flood of 27MHz 
transceivers to the public, adding to 
the 100,000-odd units that were 
already operating illegally. Many in
dividuals with identifiable com
munication needs have become 
thoroughly disillusioned by the mass 
of jargon-ridden chatter on the 
channels. To this whole group, UHF 
CB has emerged as a highly 
desirable alternative.

Genera/ Manager of Philips-TMC, Ian 
McKenzie (left), and CB Radio Product 
Manager, Ian Miller, with a prototype 
of their Australian made UHF CB unit.

• Philips-TMC has promised to supply 
the vital missing link — a high- 
performance 40-channel UHF 

' transceiver, to be on sale in early 
1979, for about $300, including 
antenna.

The Philips FM320 will be marketed in a distinctive carton, complete with a detail
ed operating manual and a booklet detailing the warranty and back-up services
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At last: Dick’s Australian SSB CB
I What have the Hy-gains, the Cobras, the Presidents, the 
Kracos, the Trams, the Universes, etc etc etc got in common? 

IThey're all American rigs, in some cases 'dumped' in this 
country. What have the Scorpion, Hornet, Wasp & Bumblbee 
got in common? They're DESIGNED FOR AUSTRALIA, 
by Australia's No. 1 CBer, Dick Smith!

Here it is - Dick's brilliant new 'Scorpion' SSB/AM base station. 18 channel, 
designed for Australia — with built-in power supplies for both 12V & 240V. 
Has LED readout, SWR meter (both meters are huge, easy-to-read types) and 

^msh is the latest 'black is beautiful' with contrasting chrome trim. An 
absolutely brilliant apppearance — our drawing just can't 
do it justice! If you want outstanding value for money in 

3^ outstanding set, you can't go past the Scorpion!
Mr /W V«WOURSPECIAL INTRODUCTORY OFFER: SAVE 350!!

Retail price will be $349.50 (as per our press release) but 
f buy now and the price is just $299.50 Cat D-1740

$259.50
OUR OTHER TRUMP CARD: The 18 channel HORNET' SSB/AM set. 
The mobile SSB which will soon have everyone talking — to each other as 
well as talking about this superb set. LED digital readout: of course! 
Again, black is beautiful'. And look at the knobs. They're those large, 
specially shaped knobs which everyone wants — but very few have! 
Ideal for Australians! Up-to-the-minute electronics, full service back up 
(with spares!),not forgetting the 90 day warranty — a set you'll be proud 
to own, and one which will keep you happy for years! Cat D-1720

w www w®»»
with 150 in 1 experimenter’s kit
A magnificent educational kit for both the inexperienced and 
advanced experimeter. Beautifully detailed manual describes in step 
by step instructions, howto make upto 150 different electronic 
projects. No soldering is required and the complete kit operates off 
harmless low voltage battery power. An enlarged transparent I.C. 
(integrated circuit) clearly shows the electronic layout of these most 
complex space age devices. As no soldering is required (connections 
are spring terminals) all components can be re-used time and time 
again. The kit includes the following electronic devices: Cadmium 
sulphide cell, solar cell, micro-ammeter, radio tuner, poteniometer, 
relay, I.C., speaker, signal light, microphone, earpiece, morse key, 
slide switch, transformer, etc. The separate projects are too 
numerous to list however, it has been said that the only thing 
that cannot be made is a television! Supplied in a sturdy wooden 
case. Dimensions 406 x 216 x 89mm. Batteries required:! x 9 
Volt, 2 x 1.5 Volt.
Cat.K-2030 ...................................................................$39.95

The Perfect Xmas Gift $39.95
DICK SMITH ELECTRONICS GROUP ®
SYDNEY. SYDNEY: SYDNEY: SYDNEY: MFIRniIRNF MCiQmiokic ____ _  .
125 York St 
City. Ph 29 1126 
Open 'til 8PM Thursday

SYDNEY: SYDNEY: SYDNEY:
361 Hume Hwy 30 Grose St 162 Pacific Hwy
Bankstown. Ph 709 6600 Parramatta. Ph 683 1133 Gore Hill. Ph 439 5311
Open 'til 8PM Thursday Now Open Ample parking at $tore

MELBOURNE
656 Bridge Rd 
Richmond. Ph 42-1614 
Handy location!

MELBOURNE:

MAIL ORDER DEPARTMENT: PO Box 747, Crows Nest. NSW; 2065. Post & Pack Extra; Bankcard welcome (at all stores, too!!

399 Lonsdale St 
City. Ph 67 9834 
NEW! Opp. Myer'«

BRISBANE:
166 Bridge Rd 
Buranda Ph 391 6233 
Open 8.30AM1

ADELAIDE: 
203 Wright St 
City. 
Due open shortly!
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Their "exercise in futility", so called, 

may well turn out to be a real winner 
and a trend-setter on an international 
basis!

Looking at the emerging position 
back in July last (for publication in the 
August issue) we foresaw the possibility 
that Australia could be "in a position to 
set a lead with switched channel 
receivers operating around 470MHz". 
However, we were less than optimistic 
that Australian electronics manufac
turers could "learn to manufacture 
transceivers down to a price, while still 
meeting the requisite standards".
“. . . it would be quite unrealistic to 

think in terms of beautifully made 
Australian transceivers at $700 apiece, 
when the up-market CB limit is less 
than half that figure."

Right now it looks as if Philips-TMC is 
going to show up our pessimism for 
what it possibly was and this is one time 
we won't mind in the least being prov
ed wrong!

But how are they managing to pull 
the UHF rabbit so neatly out of the hat?

Seeking to answer that question, 
Philips-TMC General Manager Ian 
McKenzie said that the Philips 
organisation had a long-standing con
nection with radio communication and 
had played a prominent part in the 
development and installation of such 
things as mobile radiotelephones, 
"wireless" telephone systems, personal 
paging systems, and so on. His com
pany was communications orientated, 
with a particular interest in "per
sonalised" communications.

They saw the present high interest in 
CB radio not as an isolated 
phenomenon, but as a natural flow-on 
from every person's urge to com
municate. When motoring, for exam
ple, he/she would like to know about 
road conditions; be able to summon 
assistance, and to inquire ahead about 
accommodation, etc — the things on 
which the case for CB was largely ouilt.

But, according to Ian McKenzie, the 
allocation overseas of 27MHz was an 
unfortunate "technical accident", be
ing just about the worst frequency 
possible for such a service:
• It suffers badly from electrical in

terference;
• It penetrates readily into audio and 

other electronic equipment;
• Antennas are too large to permit 

efficient operation on vehicles;
• While not optimum for short-range 

communication for the above 
reasons, 27MHz signals are still sub
ject to ionospheric "skip", making 
them randomly audible hundreds, 
or even thousands, of miles away 
from the transmitter.

In terms of planned communication, 
the 27MHz CB band therefore tends to 
be something of an aberration — an 
uncomfortable mix of point-to-point 
communicators, and would-be 
amateurs and DXers, and a "cult thing" 
for teens and twenties, as well.

By comparison, operation on 
470MHz would largely eliminate in
terference problems from both recep
tion and transmission, simplify antenna 
requirements, provide much more 
predictable local communication, ob
viate ionospheric skip and generally 
shift the whole bias back towards the 

On Philips UHF transceiver assembly 
line each assembly operator is responsi
ble for their own quality checks, in
cluding a multifunction test of the sub
assembly. Each completed transceiver, is 
ultimately tested under simulated 
customer operating conditions.

Philips-TMC is the only electronics manufacturer in Australia set up to cut and 
grind crystals for use in their own communications equipment. The photo shows 
crystals being cut from a rod of synthetic quartz after the precise cutting angle has 
been determined to ensure optimum oscillator characteristics. The FM320 UHF CB 
rig uses one such crystal for the basic frequency source and two other crystals in its 
filtering and frequency division circuitry.

In the crystal filter assembly and tuning section of the Philips-TMC manufacturing 
centre at Clayton, Vic, operators individually tune each crystal to its correct fre
quency by depositing gold particles on to the crystal face with a vacuum process.
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ELECTROCRAFT PTY LTD
106A HAMPDEN RD, ARTARMON (2064). Phone: 411-2989, 411-3772.
Distributors of Belling Lee, Channel Master, Ecraft, Hills, HI.Q, Lab Gear. Kingray, Matchmaster 
Largest Television range of aerial equipment in Sydney.

TELEVISION AERIAL AND DISTRIBUTION EQUIPMENT • CB RADIO AERIALS & ACCESSORIES
TV DISTRIBUTION AMPLIFIERS

NEW FROM ECRAFT A range of Medium & High gain 
R.F DISTRIBUTION Amplifiers, suitable for all TV & FM 
radio transmissions within the VHF & UHF Bands I to V 
APPLICATION. Suitable for small home unit, showroom or 
household type installations D16 & D25 amplifiers have 
good signal to noise ratio As such this makes them 
suitable as a booster in semi-fringe or fringe areas 
1.75 D16 16 dB $45 90 1.75 D25 25 dB gain $53.55

TV AERIALS
All types of TV & FM aerials in stock HILLS. CHANNEL 
MASTER. MATCHMASTER. HI.Q

CABLE & AERIAL HARDWARE
All types of twin & coaxial cable in stock from 30c/metre 
300, 75 & 50 ohms
Also wall brackets, chimney mounts. "J" brackets, guy 
wire, masts from 8ft to 50ft etc.

FILTERS & ATTENUATORS
A complete range of TV1 filters and attenuators for all 
applications available

FULL ’A WAVE 
SPIRAL TUNED 
GROUNDPLANE

FROM ELECTROCRAFT

|CB BASE STATION AERIALS]

1/2 OR % WAVE 
WITH “RING TAPPED” 

FEED AND “HALO” 
TOP HAT

FULL 5/s WAVE 
GROUNDPLANE

CLEARANCE SALE of all our CB radio 
stock to make way for new shipments.

"COBRA" 132/SSB transceivers
"COBRA" 21X transceivers
"COBRA" 19M transceivers
"PRESIDENT GRANT” AM/SSB 

transceivers
CB Mobile aerials — Royce. Belling Lee.
Gilco (heavy duty). Topix. Channel Master 
Power Wing

PHONE FOR SPECIAL PRICES

Full omnidirectional radiation, 
with excellent input 
characteristics SWR of better 
than 1.2 1 possible with one sim
ple adjustment. $37.75*

This aerial is ideal for those 
locations where space does not 
permit the use of a full 
groundplane By the use of the 
halo" top hat it out-performs 

other aerials of similar design y/i 
wave — $44.75* % wave — 
$48.95

This aerial has the maximum om
nidirectional gain of any antenna 
and is ideal for those locations 
where space is not a problem 
$54.95*

All of the above aerials are supplied with:

Î J and saddles’ ,or <<uick and easy fixing to up to 1%" aerial masts 
• PL 259 input sockets.
• Detailed instruction sheet.
No expensive extras to buy.

‘ABOVE PRICES ARE APPLICABLE TO NSW ONLY 
DISTRIBUTORS REQUIRED — AH states

CITIZENS BAND ANTENNAS
QUALITY SCALAR ANTENNAS ARE 

DESIGNED AND MANUFACTURED IN AUSTRALIA

MOBILE, MARINE.
BASE STATION
Scalar Citizen Band Whip Antennas are de
signed to provide efficient performance with 
reduced length. Either helical, centre or top 
loading on fibreglass rods. They are available 
for vehicle or marine installations on standard, 
or marine base, or for gutter or for trunk lid 
mounting.

AB CDE

TYPES ILLUSTRATED

A) CB 1220 42" Centre Loaded.

B) CB 1120 30" Centre Loaded.

C) CB 1420 60" Helical.

D) CB 1520 60" Helical/Sector/ 
Top Loaded.

E) CB 1320 60" Centre Loaded.

A WIDE RANGE OF SCALAR CB ANTENNAS (FROM 30" TO 108" LONG) AND ACCESSSORIFS arf 
AVAILABLE FROM LEADING RETAILERS AND DISTRIBUTORS THROUGHOUT AUSTRALIA.

TRADE ENQUIRIES WELCOME

SCALAR INDUSTRIES PTY. LTD
COMMUNICATION ANTENNA ENGINEERS

18 SHELLEY AVENUE, KILSYTH, VICTORIA, 3137.
TELEPHONE: 725-9677. Cables: Welkin. Telex: AA 34341

N.S.W. 20 THE STRAND, PENSHURST. 2222. Telephone: 570-1392 
OLP. (STOP?) 371-5677, WA. (STD 092) 57-1555. SA. (STD 08) 42-6666
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utility service that CB radio should 
provide.

For the time being the Philips Con
sumer Division will almost certainly 
handle an 18-channel 27MHz 
transceiver, but only to maintain a com
plete presence in the marketplace. As 
far as Philips-TMC is concerned, their 
whole emphasis will be on the produc
tion, distribution and servicing of 
Australian-made UHF CB. And, for this 
role, the company is particularly well 
placed.

Of the 11-odd companies supplying 
the Australian mobile radio market (ex
cluding CB) Philips-TMC claim to have 
the "lion's share" with about 45% of 
the total market.

A great deal of effort has been 
directed towards minimising produc
tion costs and their success is shown by 
the fact that, in round terms, the price 
level of mobile radio units has remain
ed substantially unchanged since 1955. 
They still average around $500.

At the present time, according to Ian 
McKenzie, Philips-TMC transceivers 
are fully competitive in Australia 
against units manufactured overseas. 
More than that, they are competing 
very successfully in the Pacific and 
Asian regions, even to the point where 
they dominate the market in Hong 
Kong. t

Because a significant proportion ot 
the systems operate at UHF, a great deal 
of Philips-TMC research at Clayton has 
been concentrated in this direction. In 
fact, the design team at Clayton 
provides project leadership in UHF 
mobile technology for the entire 
Philips group, worldwide. About 7% of 
Philips-TMC turnover is diverted to 
research and development, and to what 
they define as "quality assurance".

When the possibility emerged of a 
CB allocation in the UHF band, it was 
natural that the Clayton team should 
take it up, partly to meet the immediate 
challenge in Australia, and partly with a 
view to the possibility of other coun
tries following suit.

And the stakes could be quite high. 
Based on figures from the USA, and 
allowing for a higher rate of acquisition 
(as happened with colour TV), it seems 
likely that one Australian in every 10 
will own a two-way radio five years 
from now.

That adds up to a million or more 
sales!

So, in April of this year, TMC's Ian 
Miller was named as CB Product 
Manager, heading up a team covering 
every facet of the new venture — plan
ning, design, procurement, produc
tion, marketing and so on. Within six 
months, the team had generated 
provisional specifications in collabora-

The HMV Elec
tronics Division oí 
EMI have recently 
announced re
lease of their 
"Roadhound" 
range of CB trans
ceivers. Designed 
to meet Aus
tralian specificat
ions, the TX44 is an 
AM unit intended 
to retail at $119. 
The TX55, illus
trated, has similar 
electrical speci
fications to the 
TX44 but has addi
tional controls and 
a LED channel 
readout. The price 
quoted is $139. 
Top of the range is 
the TX77, featur
ing AM and SSB 
operation and re
tailing at $239.

tion with the P&T Department, produc
ed mockups to test customer reactions, 
run propagation tests with adapted ex
isting transceivers, and produced their 
first working prototypes.

On the occasion of my visit to 
Clayton — and despite the crippling 
Victorian power strike —• work was in 
progress to relocate offices and stores 
in order to clear a space for an assembly 
line that, next year, should be turning 
out many thousands of UHF 
transceivers.

Present expectation is that addition 
of the CB line will treble the number of 
units flowing from the Clayton factory. 
This has made it possible to order a 
whole new array of tooling, automatic 
production equipment and test jigs, 
which will not only speed the produc
tion of the new CB units, but also ex
pedite production of existing 
radiotelephones.

To my question about price, Philips 
say they are still sticking with their 
figure of "about $300", announced 
earlier, for a 5W mobile transceiver, 
complete with microphone, cradle and 
antenna. This is possible, they say, 
mainly because the CB transceivers will 
be completely standardised and 
produced in a long, unbroken run. 
Transceivers for commercial users have 
to be produced to smaller orders, set 
up for different frequencies, etc, and 
this adds to the cost.

Specifications for the CB units may 
also not be quite so tight, but the 
differences will not be all that great. 
Because of the number of CB 
transmitters which are likely to be in 
use, there will be little room to relax 
specifications on spurious radiation, in 
particular.

The production prototype of the

FM320 CB transceiver, which I handled 
at Clayton, is smaller than the average 
AM/SSB transceiver and also much 
lighter. It has a particularly versatile 
cradle arrangement, which should 
allow it to fit neatly beneath the dash of 
most cars. It has a built-in loudspeaker, 
a socket for an external speaker and an 
audio power output of 2W. No provi
sion is made for public address an 
omission with which the writer heartily 
concurs!

Unlike the usual 27MHz CB 
transceiver, the FM320 employs narrow 
band FM rather than AM or SSB. This 
confers a high degree of immunity 
against noise interference, heterodyne 
whistles and crosstalk — the latter due 
in part to the "capture effect" of an FM 
system.

Also, unlike the usual 27MHz CB 
transceiver, the FM320 has no channel 
selector knob, although it does have a 
LED readout to indicate which of the 
channels is in use. To change channels, 
the operator pushes a spring-loaded 
toggle switch on the panel, which 
causes the transceiver to cycle through 
the 40 channels in the direction re
quired.

A second toggle switch has three in
dexed positions. In the centre, it allows 
the selector to operate as described. 
The outer positions override the 
sequencing and tune the transceiver 
respectively to the emergency channel, 
or to a particular channel which the 
user can have preset by a simple inter
nal adjustment.

Responding to would-be user reac
tion at the NCRA CB conference in 
Canberra, in September, Philips 
engineers decided to bring forward 
one or two modifications which they 
had envisaged for a Mark II version.
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Putting in a 
Plug for TV.

At last we have the opportunity of putting in a plug for 
ourselves. On television yet! It’s our brand new 75 ohm 
Coaxial TV antenna outlet socket (P/N 027-24).
Completely re-styled and attractively finished, the all-new 
ACME TV Plug is the simplest of all to install. Provision 
is made for either back entry or side 
entry of the cable and you don’t have 
to solder either! You’ll be pleasantly 
surprised at the ingenuity of 
ACME’S new TV Plug and likewise 
with price.

Standard socket 
to accept Push-on 
type co-axial plug.

I

Attractive, strong, 
high-impact 
resistant poly 
carbonate cover.

Easy crimp 
connection, no 
need to solder.

Suitable for 
terminating foil 
and braided shield 
cables.

Knock-out 
provided for 
external cable

Surface mounting

entry.
Ask for the ACME 75 ohm Coaxial TV antenna 
outlet socket at all leading suppliers or contact 
the ACME office or agent in your State for further 
information.

ACME ENGINEERING CO. PTY. LTD.
2-18 Canterbury Rd., Kilsyth, VIC. 3137. 
Ph. 729 6211
N.S.W. Ph. 648 4638
A.C.T. Ph. 95 9138
QLD. Ph. 58 2011 (Brisbane)

Ph. 71 4131 (Townsville)
Ph. 51 4422 (Cairns)

S.A. Ph. 74 1162
W.A. Ph. 28 1022
TAS. Ph. 34 2811 (Hobart)

Ph. 31 5545 (Launceston)

ACME 1293
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Chief of these was the provision of a second channel-select 
toggle on the body of the microphone. It has occasioned a 
small delay into the start of production but it means that the 
up-date will be included right from Mark I, No. 1.

No less interesting than the transceiver itself were the 
prototype antennas which I saw in the Clayton conference 
room.

At 470MHz, the length of a conventional quarter-wave 
antenna is only about 15cm; mounted on the roof of a car — 
which provides an effective groundplane at this frequency 

the radiation pattern should be a relatively symmetrical 
"doughnut". Compared with 27MHz antennas, the 470MHz 
spike looks very tiny indeed, yet it radiates at full efficiency.

However, at about 38cm overall, a five-eighth wave base
fed antenna is also entirely practical for rooftop or gutter 
mounting and offers about 3dB of gain relative to the 
quarter-wave spike.

Yet another antenna I was shown comprised a base-fed 
five-eighth bottom section, surmounted by a lumped induc
tor self-resonant on 470MHz with a half-wave on top of that 
again broadly equivalent to a two half-waves in-phase 
configuration and giving a dB or so of gain above that of the 
five-eighth radiator alone. But the length is still only about 
70cm, making it practical for mobile and very attractive for a 
base station installation.

But the really smart antenna was a skirted quarter-wave 
(or dipole) in which the coaxial cable passes up through a 
metal skirt, one quarter-wave long, to feed a quarter-wave 
spike on top. This still-tiny assembly is mounted on top of a 
suitably modified broadcast antenna, with the 470MHz feed 
cable passing down through the latter to the CB set. A 
single-hole mount suffices for both antennas and, because 
the CB antenna is mounted high up and well clear of the car 
body, it gives a good all-round pattern with an effective 
gain, Philips claim, of about 5dB over a quarter-wave spike 
at rooftop level.

And what does all this add up in terms of that final and 
vital consideration — range?

In a typical situation, neither notably good nor notably 
bad, car-to-car range is typically around 10km. From base- 
to-car, with the base antenna just above roof height, about 
15km. But the range can double, triple, or quadruple quite 
predictably if either end of the circuit is operating from a 
topographical prominence.

On the assumption that most users, for most of the time, 
will be working from average locations, there is room in a 
typical large city for three or four station groups to be using 
the same UHF channel without mutual interference. Since 
there will be 40 channels available, these multiply to 120 or 
more.

As I said at the outset, I came away convinced!

SHORTER IS SAFER
Mr Len Francis, Chief Electrical Inspector for Victoria, has 

emphasised the need for care when installing the tall antennas 
which are commonly used for 27MHz CB base stations. He said 
that, during 1976, one insurance company in the USA had 26 
reports of do-it-yourself installers fouling overhead power lines 
when erecting CB radio or television antennas.

"Fifteen of these accidents were fatal and. in the other cases, 
most survivors received severe burns."

Mr Francis said that accidents with CB antennas had most 
commonly involved lightweight vertical omni-directional anten
nas mounted on top of long metal masts. While publicity had 
already been given to the dangers of long, mobile whips, it was 
necessary to be no less careful with base station antennas.

ELECTRONICS Australia, December. 1977



The Australian

[B StEHE
‘Go anywhere’ CB transceiver
With about four weeks to go before the P&T Department ceases to 
license 23-channel CB transceivers, Dick Smith Electronics are 
offering their customers a last chance to acquire one of their 13- 
861 Midland portables at a very attractive price — $135.00.

As will be evident from the 
photographs, the 13-861 is styled rather 
like a military packset, allowing it to be 
carried and operated while bush walk
ing/ etc, using its own self-contained 
batteries. Alternatively, it can be 
operated in a car, slung from an under
dash cradle, or as a base station, 
powered from a mains unit and coupl
ed to a standard 50-ohm antenna.

The basic transceiver is conventional
ly styled — although very small — with 
a black and chrome front panel, 
chrome surround, and two vinyl 
covered metal lids to provide the main 
housing. It measures 11mm wide, 
50mm high and 171mm deep, not in
cluding the knobs at the front or the 
connection facilities at the rear.

For portable use, the unit slips into a 
black leather-like carrying case, being 
retained by two knob-screws and with 
access holes for the speak
er/microphone, antenna and battery 
charger. A separate pocket on the side 
of the case accommodates the battery 
pack which can take either eight 
penlight cells or 10 equivalent 
rechargeable nickel cadmium cells. It is 
for the latter that access is provided for 
a separate charger.

The antenna for portable use comes 
with the 13-861, along with a shoulder 
strap, as pictured. The antenna is 
actually in two parts — a swivel base 
which screws into the socket at the 
rear, and a centre-loaded telescopic 
rod which can be adjusted to a near
vertical position, irrespective of 
whether the transceiver is being 
carried, or resting on a flat surface.

An unusual feature, but a logical one 
in a portable set, is that the microphone 
serves a double role — as a mic. for 
transmission and as a speaker for recep
tion. There is ample acoustic output for 
portable work but, for fixed situations, 
an external loudspeaker can be 
plugged into the rear of the transceiver, 
to make best use of the rated 2.8W of 
audio power.

To conserve battery power in por
table service, a hi-low switch is provid
ed on the panel, allowing the
transmitter output power to be reduc
ed for short-range working.

For use in a car or boat, alternative

Modest in size and weight, the Midland 
13-861 lends itself readily to portable 
applications, as above. With batteries 
delivering normal voltage and using its 
own telescopic rod antenna, the 
transmission range is about 3 miles in 
average terrain. In the Lo-power posi
tion, it is likely to be about 1 mile.

cradle brackets are provided, a shallow 
one to accommodate the bare 
transceiver in what would be a very 
compact installation, and a deeper one 
to accommodate the complete por
table case. A normal red/black twin 
lead is provided for connection to a 12V 
electrical system and, as mentioned

The Midland 13-861 in its "Texon" carry 
case and with the speaker/microphone 
plugged in ready for use.

earlier, there is provision for use with a 
separately mounted loudspeaker. A 
standard antenna socket at the rear 
allows for direct connection of any 
ordinary 50-phm CB style antenna.

The same general remarks would 
apply to where the 13-861 is used in a 
base station role, except that the power

Teleview CB

merican 
lectronics 
inc.

$205

18-Channel AM/SSB Mobile CB Transceiver.
Teleview recommend this one as the better one on the market.

Shakespeare GBS 
Hy Gain 5 $199

$49
5000 $180

EVERSONIC 
23-CHANNEL AM
with $13 base-loaded antenna. 
Ultra-cheap way to CB.

Power Supplies 3 amp $45.
PA Horn $10.95.

Phone, write, or drop in and see us at ...

218 Chapel Street, Prahran, Vic. 3181.
I IHW Melbourne: Phone (03) 51 6743

We also do confined area installations eg. farms, race clubs etc.
Million VI RINGO $49.95
PMG LICENCE REQUIRED

Prices subject to change.
Correct at press time.
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18 CHANNEL CB IS HERE

THE CB550 AM/SINGLE SIDE BAND MOBILE $¿43.00
A POWERFUL TRANSCEIVER CAPABLE OF LONG DISTANCE 
CLEAR COMMUNICATION.
OUTSIDE
EASY TO OPERATE CONTROLS ON AN ATTRACTIVE BRUSHED ALUMINIUM 
FRONT PANEL. AN L E D. ELECTRONIC CHANNEL SELECTOR MAKES 
CHANNEL CHANGING QUICK AND ACCURATE, AN INBUILT S.W.R. METER 
FOR AERIAL EFFICIENCY CHECKS.
THE MODEL CB550 FEATURES CONTROLS FOR S.W.R. CALIBRATION,
S W R REFLECTED POWER, NOISE BLANKER, R.F. GAIN, CLARIFIER, 
VOLUME, SQUELCH, DIMMER, AND A 3 WAY METER MEASURES RECEIVE 
AND TRANSMIT LEVELS AND S.W.R MATCHING.

INSIDE
THE LATEST DESIGN IN C.B CIRCUITRY FROM THE WORLD'S LARGEST 
C.B. MANUFACTURER, A DOUBLE SHIELDED OUTPUT STAGE TO 
MINIMISE RADIATION.

• PROTECTED TRANSMITTER CIRCUITRY
• S.W.R. METER INBUILT
• FLOATING GROUND SYSTEM FOR POSITIVE OR NEGATIVE 

EARTH

Other Electrophone Models
(Full Details on Request)

• CB510 COMPACT AM ..................................... $99 50
18 CHANNEL C B * CB53° DELUXE AM WITH LED CHANNEL

SELECTOR, IN BUILT S W R. METER . . S148.52
• CB590 SSB BASE STATION 12 V0LT/240

VOLT WITH IN BUILT S.W.R. METER . S299 00
6 CHANNEL MARINE • GME 275 WITH RF GAIN .......................... S155.00

DISTRIBUTED THROUGHOUT AUSTRALIA BY

I Radio Parts Group
562 SPENCER STREET, WEST MELBOURNE — (03) 329 7888

▼ 1103 DANDENONG ROAD, EAST MALVERN — (03) 211 8122To make way for the new 18 channel stock we are offering special discounted prices to clear all our existing 23 channel units.Remember a P.M.G. licence can be obtained for the units listed here. If a licence is bought before December 31st, these 23 channel units can be operated until 1982.
AM UNITS
American Electronics "Spirit” with delta tune and S/RF meter...................... $73.37
Mains or battery powered "Granada” CB4 base station with 

inbuilt SWR meter..................................................................................... $122.92
Tram 40 deluxe unit with SWR meter, RF and microphone gain ............... $125.86

SSB/AM UNITS
Shakespeare GBS 5000 with RF gain ..................................................................$211.50
Johnson Viking 352D with RF gain ...................................................................... $225.80
Stingray by Lafayette, inbuilt noise limiters......................................................... $228.50
Bengal base station 240/12 volt with microphone and RF gain ............... $249 50

supply would normally be from a mains 
unit delivering around 13.5V.

Controls on the front panel include 
the channel selector, the hi-low 
transmit power switch mentioned 
earlier, squelch control, volume con
trol with off/on switch and a checklite 
switch. This latter provides temporary 
illumination for the channel selector 
and meter when the unit is operating 
from its own batteries. When powered 
from an external source, the illumina
tion remains on.

The small edgewise meter serves 
three functions. With no input signal, it 
registers the supply voltage on a 
red/blue scale and therefore indicates 
the condition of internal batteries.

With normal input signal, it serves as 
a reverse reading S-meter and, on 
transmit, indicates relative power out
put. In practice, the battery condition 
reading is probably the most important 
of the three.

Electrically, the receiver is specified 
as a double-change superhet with in
termediate-frequencies of 11.275MHz 
and 455kHz. It features AGC and in
built anti-noise limiting. Sensitivity is 
given as 0.5uV for a 10dB S/N ratio, 
selectivity 8kHz at 6dB down and 
spurious rejection better than 40dB. 
Frequency control, by crystal syn
thesiser, is within +0.005%.

The transmitter is similarly crystal 
controlled and is rated to deliver an 
output of 1W (Io) or 3W (hi) in portable 
service or 4W in mobile or base station 
configuration.

A typical 13-861 was made available 
for our examination and we had no 
fault whatever to find with the presen
tation of the unit, complete with all 
accessories and a comprehensive 
manual in carton and rigid foam pack.

In the time available we did not have 
the opportunity to take the unit on a 
bush walking expedition, but we did set 
it up in base station configuration, with 
mains power supply and a 5/e-wave 
antenna.

Its behaviour on receive was com
pletely normal for an AM transceiver, 
the only obvious difference being that 
the sound issued from the microphone 
rather than from the body of the 
transceiver. Gain, selectivity and S/N 
ratio were all well inside the re
quirements for normal CB working and 
a further check with a signal generator 
indicated that very little had been 
sacrificed in compressing the unit into 
its existing size.

On transmit, power output was 
generally in line with specifications and 
the modulation clean.

The Midland 13-861 is available, 
while stocks last, from the Dick Smith 
Electronics Group. (W.N.W.)
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(B StEBE
NEWS, OBSERVATIONS & PRODUCTS
PIRATE STATIONS: A press release 
from Vicom International, over the 
signatures of Russell Kelly and Peter 
Williams, draws attention to the fact 
that about 50 per cent of all CB stations 
in the USA are currently unlicensed, 
despite the fact that licences are 
available free, on application. What 
hope, they ask, is there for CB licensing 
in Australia at a figure of $25 per set?

If the CB airwaves are not going to be 
dominated by "pirates", the money will 
have to be ploughed straight back into 
the system by way of an adequate team 
of inspectors equipped with adequate 
detection equipment.
UNITREX OF AUSTRALIA PTY LTD, part 
of the group which also includes Chiba 
Communications Aust Pty Ltd, advise 
that they share a new and common ad
dress at 12 Terracotta Drive, Blackburn, 
Vic 3130. Telephone number is 03 
877 2922.
EXTERNAL SPEAKERS: Audio Telex 
Communications Pty Ltd point out, 
quite correctly, that the voice quality 
from the average self-contained CB 
transceiver is compromised by the 
necessarily small in-built speaker — as 
often as not directing sound towards 
the driver's feet, or to the floor or 
table-top in the case of a base station.

For all those situations where space is 
available, Audio Telex are recommen
ding their AFS-KRIKET brand external 
speakers, housed in an acoustically

Above, a typical external speaker unit 
and below, a Kiket "Kamel" combina
tion speaker and transceiver mount, 
with a Telex CB73 power microphone 
attached.

treated Naugahyde case, and swivel 
mounted so that they can be directed 
conveniently and appropriately 
towards the operator.

Also available are special all-weather 
speakers and larger, higher quality 
units for specialised base station opera
tion.

Their address is 54 Alfred St, Milson's 
Point, NSW 2061, or 828 Glenferrie Rd, 
Hawthorn, Vic. 3122.
MIDLAND CLAIM: No. 1. Figures 
released in the USA, indicate that 
Midland is the top selling CB there. 
Midland enjoy No. 1 position with 21.4 
per cent ot the US market in 1977. The 
next most popular set is Cobra with 12.9 
per cent, the Realistic 11.9 per cent, 
followed by Johnson, Royal, Pace and 
Hy-Gain.

The figures were published in July 
1977 Electronic Retailing and are based 
on figures supplied by Clarion Cor
poration of America and are accurate 
to plus or minus five per cent.

«isti

All units Telecom 
Type Approved (Licence 
Required)

Lafayette are 2-way
specialists. Full range 27MHz 
crystals, antennas, auxiliary 
equipment available!
Dealer enquiries invited

Lafayette))
the Communicators

LAFAYETTE ELECTRONICS
Div. of Electron Tube Distributors P/L
94 ST. KILDA RD , ST. KILDA 
Victoria 3182. Tel. 94 6036

C>

JMMF5 WATT 6 CHANNEL 
‘MICRO 66’

From the Lafayette Radio Electronics Cor
poration of U.S.A Lafayette transceivers 
embody features which have made them 
world famous 1,000's in use throughout 
Australia, 100,000 s world-wide. Gov
ernment, industrial, marine, sports and 
farm applications testify to their versatility 
and rugged reliability.

Lafayette)) 
27MHz 
two-way

UHF CB CHANNELS
The frequencies nominated by the 

Authorities for the UHF CB band are set 
out in the table below:
Ch. Freq. Ch. Freq.

1 476.425 21 476.925
2 476.450 22 476.950
3 476.475 23 476.975
4 476.500 24 477.000
5 476.525 25 477.025
6 476.550 26 477.050
7 476.575 27 477.075
8 476.600 28 477.100
9 476.625 29 477.125

10 476.650 30 477.150
11 476.675 31 477.175
12 476.700 32 477.200
13 476.725 33 477.225
14 476.750 34 477.250
15 476.775 35’ 477.275
16 476.800 36 477.300
17 476.825 37 477.325
18 476.850 38 477.350
19 476.875 39 477.375
20 476.900 40 477.400

Of the above, channels 1-10 and 36- 
40 may be used immediately and 
without restriction. Channels 11-35 will 
become available to the Citizens Radio 
Service (CB) at a date to be announced.

UHF licensing is on the basis of fre
quency modulated telephony with a 
maximum bandwidth emission of 
16kHz and a maximum transmitter out
put power of 5 watts (mean power).
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(B SCEBE
WINNING ENTRY —
The Dick Smith CB Cartoon Contest

The Australian supplier of Midland 
CB radios is Dick Smith Electronics. 
Dick Smith said recently, that "Midland 
has a significant share of the Australian 
market, possibly higher than the 21.4 
per cent quoted as the US market 
share. Midland is a popular brand 
because of its quality control standards 
at the point of manufacture."

ANTENNAS: A new range of CB anten
nas has been released by Antenna 
Engineering Pty Ltd of Garden St, 
Kilsyth, Vic. The range includes both 
base and mobile antennas.

AEA model HT27 is a special high 
performance, low SWR, top loaded 5ft 
helical. Other mobile antennas include 
heavy duty 7ft bumper mounting 
helicals, base loaded roof mount 
models and 12-inch compact helicals. 
Accessories and mounting kits are 
available to suit.

For base operation, there is the 
model HV-27 helical dipole, as well as 
vertical 5/s and 1/2-wave base loaded 
types.

AEA manufactures a wide range of 
antennas and associated equipment for 
TV and radio stations, military and 
government services, local government 
bodies, etc.

Literally hundreds of entries were received for the CB cartoon contest announced 
in our September 1977 issue, ranging from primitive to professional. This one scored 
highest in a staff poll conducted by Editor Jim Rowe. The prize, a Hy-Gain 23- 
channel SSB/AM CB transceiver, goes to Mr William Chambers, 11 Valder Avenue 
Hobartville, NSW 2753. We plan to publish other selected cartoons in coming issues' 
for which a publication fee will be paid.

C.F.S. ELECTRONIC IMPORTS is a new 
company which has been formed to 
import and distribute CB accessories, 
along with novice and other amateur 
radio equipment. Its principals are 
Greg Whiter and Fred Stewart, both of 
whom have had considerable ex
perience in the electronic com
munications field. The address of the 
company is given as 15 McKeon Rd, 
Mitcham, Vic. 3132.

OBC INTERNATIONAL MARKETING 
PTY LTD have been named as the sole 
agents in Australia for the HY-GAIN 
Electronics Corp, USA, according to a 
statement by Mr Roger Wilson, 
Manager of the General Products Divi
sion of OBC. The new arrangement will 
replace what were previously more 
diverse marketing methods.

OBC have arranged for one of their 
top technicians to visit HY-GAIN's plant 
in Lincoln, Nebraska, for training.

HY-GAIN technical staff will also visit 
OBC's plant in Melbourne to assist in 
setting up full local service facilities.

Pride of the HY-GAIN line at the 
moment is their model 16, described as 
"the world's first microprocessor- 
controlled, practically burglar-proof 
Citizen Band Radio system". It employs 
two modules — the main unit fitting in 
the boot and a dash-mounting control 
unit, which can be readily removed for 
safe keeping.

CB mike

The first
loud and clear

Patented design 
fits every hand- 
the same style 
used by pilots 
around the world.

Unique aircraft-type 
front mount 
eliminates mike 
fumbling.
Mike comes off 
the bracket in the 
talk position.

From out of the blue 
comes a dramatic 
improvement in CB 
from Telex, 
the aviation 
communications experts.

Exclusive Double-Header feature 
allows use as a conventional 
power mike or a superior, 
noise-cancelling power mike.

©ï

Made in U.S.A.

The Pilot People

Built-in 
variable gain 
power amplifier.

TELEX
Unique Telex CB-73 Double-Header —power mike 

with switchable noise-cancelling mode.
Puts you through loud — thanks to the power mike —and clear —thanks to the 
special noise-cancelling mode. Built-in integrated circuit amplifier maxi
mizes talk power without distortion. In high noise environment switch to 
unique noise-cancelling mode. Try it. You’ll get the message -\oud and clear.

AUDIO TELEX COMMUNICATIONS 
PTY. LTD.

SYDNEY 
54-56 Alfred Street, 
Milsons Point 2061 
Telephone: 929-9848

MELBOURNE 
828 Glenferrie Road. 
Hawthorne 3122 
Telephone 819 2363
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Win this BWD 539
25MHz oscilloscope

The Project Competition:
Announced recently by BWD Electronics, the BWD 

539D oscilloscope is a dual trace instrument with a 
bandwidth from DC to 25MHz and beyond. It is highly 
suited to such fields as colour TV servicing, education, 
microprocessor testing, and testing and adjustment of 
communications equipment.

BWD Electronics, in conjunction with "Electronics 
Australia", is offering EA readers an opportunity to win 
the unit pictured at right. It will go to the reader who can 
write the best article on how a modern CRO, with the 
specifications of the 539D, can be used for servicing and 
adjusting 27MHz CB or other transceivers, and/or 
amateur equipment operating up to 30MHz. (Note: 
specifications for the 539D are published in a separate 
review in the "New Products" pages.)

Rules and Conditions:
(1) The article must be submitted in a form suitable for 
judging and for possible publication in "Electronics 
Australia". It should typically be able to fill three pages of 
the magazine, including diagrams and/or photographs. It 
will need to be neatly written or, better still, typed dou
ble space. Diagrams should be clearly legible.
(2) All entries will remain the property of "Electronics 
Australia". Those suitable will be published with credit to 
the author, and will be paid for at ruling rates. Copyright 
of the article in the form published will then be vested in 
"Electronics Australia".
(3) Senior staff members of "Electronics Australia" will 
judge the contest. The decision will be final, and no 
correspondence will be entered into. The winner will be 
announced in "Electronics Australia" as soon as possible 
after the contest closes.

*See review elsewhere in this issue

Donated by BWD Electronics: 
Total value, $465.00.

CONDITIONS OF ENTRY: Entries should represent the entrant’s original work. Employees of Sungravure Pty Ltd, 
B WD Electronics Pty Ltd or any associated companies are not eligible to enter. Entries postmarked or delivered by 
hand later than February 28, 1978, will not be eligible.

! ENTRY FORM
I Complete this form and attach it to your entry, posting them not later than 28th February, 
I 1978, to Oscilloscope Contest, c/o Electronics Australia, Box 163, Beaconsfield, NSW 2014.A letter may be used instead of the form in States where this requirement is illegal.
I

NAME:......................................................................................
| ADDRESS:...............................................................................

POSTCODE:
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® parabolic
■ The original marketers of parabolic in Australia

can you afford 
not to use 
an EEI parabolic 
REPLACEMENT STYLUS

WHAT IS AN EEI 
PARABOLIC?

WHY YOU NEED 
AN EEI

HOW LITTLE DOES 
AN EEI COST?

HOW TO OBTAIN 
AN EEI

EEI is the brand name that you 
can rely on when you need a 
replacement stylus or complete 
cartridge for your hi-fi.
If you look at our drawing “A”, 
you will see the greater 
contact area of the natural 
diamond parabolic stylus in 
the record groove, compared 
with a standard elliptical, 
drawing “B”.
The parabolic with its 
increased contact area greatly 
reduces the stylus pressure on 
the record groove, thus 
virtually eliminating any 
gouging effect on your records. 
This feature also allows the 
EEI stylus to trace the 
complicated recorded signal 
with greater accuracy. 
Some of the many benefits 
are listed on our chart “E”. 
An EEI parabolic assembly 
"C” is a brand new “slip-in” 
replacement for your cartridge 
“D”.

One of the hardest working 
items in your hi-fi is the record 
stylus, sometimes called “the 
needle”.
Your stylus travels about 1/3 
of a mile for each side of an 
L.P. record, and any 
appreciable wear means that 
the stylus will lose its original 
shape and therefore lose its 
ability to trace the recorded 
signal precisely, any sharp 
edges produced by wear will 
begin to shear the record 
groove walls.
The EEI parabolic greatly 
extends stylus life and the life 
of your valuable records 
— see wear comparison 
illustrations "F”.

EEI PRODUCTS 
GREAT PERFORMERS

Ask anyone that uses an EEI
REFUSE SUBSTITUTES 

INSIST ON AN EEI

EEI Series 500 parabolic 
cartridge ..................... $49.75
EEI parabolic replacement styli 
to suit the following:
SHURE V15III .............. $49.75
SHURE N95ED ............ $44.75
SHURE N91ED ............ $41.75
SHURE M55E & M44 $24.75
ORTOFON M15E super $41.75 
STANTON 681 EE &
EEE ................................ $41.75
EEI Series 500 ............ $37.75
PIONEER PN135 .... $34.75
SHURE N75ED ............ $29.75
PIONEER PN11 .... $24.75
PIONEER PN12 .... $24.75
Plus many other types.
NEW RELEASE: EEI-400 ultra 
low tip weight elliptical 
cartridge $29.75.
Enquire about the new EEI 
Moving Coil Cartridge with 
Pre-amp. or EEI Moving Coil 
High Output Cartridge — 
does not require a Pre-amp.
prices quoted are Recommended Retail Only

If you live in New South 
Wales you can phone Max 
Townshend of Townshend 
Electronics (02) 827 2937 for 
the name of your nearest 
suburban dealer, or if you live 
out of town, just add $1.50 to 
the price indicated and mail 
your order direct to 
Townshend Electronics, P.O. 
Box 185, Rozelle, N.S.W., 2039. 
If you live in Victoria or any 
other state, phone Peter 
Wright of Elite Electronic 
Industries Pty. Ltd. 
(03) 93 1201 for the name of 
your nearest suburban dealer, 
or if you live out of town, add 
$1.50 to the price indicated 
and mail your order direct to 
Elite Electronic Industries Pty. 
Ltd., 36 Luxmoore Street, 
Cheltenham, Victoria, 3192.

Depending on availability, we 
guarantee same day despatch.

This is what 
AUSTRALIAN HI-FI 
has to say about 
EEI parabolic
On all counts the 
EEI Parabolic is an 
excellent cartridge 
It gives performance 
comparable with 
units at a much 
higher price

■ Much better all round sound
■ Diamond parabolic needle 

lasts up to 5 times longer
■ Record life increased 

up to 10 times

Tests conducted in suppliers laboratory 
using SME arm, EEI 500 Parabolic 
and EEI 500 fitted with 0008 x 0003 
elliptical natural diamond

EEI is used as standard equipment for FM broadcasting.

Elliptical Stylus caused excessive wear Same magnification - note almost complete 
after 100 playings - magnified 12000 times lack of wear after 100 playings with an

E El Parabolic Stylus

eei ELITE ELECTRONIC INDUSTRIES PTY. LTD.
Manufacturers, Importers and Distributors of EEI products.

36 LUXMOORE STREET, CHELTENHAM, VICTORIA, AUSTRALIA, 3192 
Interstate Agent - TOWNSHEND ELECTRONICS, P.O. BOX 185, ROZELLE, N.S.W., 2039.
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HIFI REVIEWS

EEI-Series-400 magnetic 
cartridge has elliptical stylus

Already known for their Series 500 magnetic cartridge with 
parabolic stylus, Elite Electronic Industries Pty Ltd now introduce 
this lower-priced unit with an elliptical stylus.

The EEI Series 400 cartridge works on 
the "induced magnet" principle and 
so, like most other cartridges, it has a 
removable stylus assembly. The Series 
400 model also has the standard 
12.7mm mounting centresand standard 
colour coded output terminals.

Mass of the cartridge is quoted at 6 + 
0.5 grams. Thus it is easily balanced by 
all current tone arms.

One point we should comment on is 
the lack of branding on the cartridge. 
Our sample had no identification on it 
at all. This could be a drawback in years

is 47k, with no figure specified for shunt 
capacitance. Recommended tracking 
force is 1.5 grams minimum, 1.75 grams 
optimum and 2 grams maximum. We 
found that the optimum figure was in 
fact 1.75 grams, with little to be gained 
by increasing the tracking force to 2 
grams.

At the optimum tracking force the 
EEI 400 tracked the ±12dB drum test 
track of the W&G 25/2434 disc. On'the 
Shure "Audio Obstacle Course" the

3dB from 4kHz to 12kHz. Channel 
balance is within 1dB and channel 
separation is 24dB in both directions at 
1kHz and greater than 20dB from 200Hz 
to 16kHz. These are good results.

Waveform in the region of 10kHz to 
16kHz is not good but this is fairly 
typical for most magnetic cartridges. 
Square wave response at 1kHz is good.

Output voltage of the cartridge was 
3mV at 5cm/sec which is a little on the 
low side. EEI state that this will be 
higher in their regular production 
models. Fortunately the cartridge 
appears to be reasonably well shielded, 
and problems with hum induction were 
not experienced.

to come, when the user wants a 
replacement and cannot find the 
original packing.

Mounting the EEI cartridge in most 
headshells is a straightforward process. 
The regular shape of the cartridge body 
makes correct alignment easy, and the 
body has drilled mounting holes rather 
than the abbreviated mounting feet on 
some other brands which make moun
ting a tedious process.

We found it necessary to remove the 
stylus assembly while the cartridge was 
being mounted, to avoid the possibility 
of stylus damage. Our sample cartridge 
was a pre-production model, supplied 
without the standard packaging or 
printed specification sheet. When their 
regular production models become 
available, EEI would do well to include 
a stylus protector of some sort, whether 
it is a clip-on or flip-down type.

According to EEI the elliptical stylus is 
a "natural" diamond, but we are not 
sure whether this means that it is a 
"naked" diamond rather than a dia
mond tip on steel shank, or merely that 
it is not a synthetic type. Either way will 
have minimal effect on the quality of 
reproduction. Tip mass is calculated by 
EEI at less than 0.4 milligrams.

Impedance of the cartridge is quoted 
as 2.5k at 1kHz, but this is fairly useless 
information to a user who wants to 
calculate the effects of cartridge 
loading. It would be more useful to 
quote the inductance and resistance.

Recommended load for the cartridge

The EEI Series 400 
cartridge works on 
the induced 
magnet principle 
and has a 
removable stylus 
assembly.

tracking performance of the EEI 400 
equates with typical medium quality 
magnetic cartridges.

Frequency response tests were made 
using the CBS STR 100 disc and with the 
cartridge loaded with a 47k resistor and 
cable capacitance of about 120 
picofarads. The output voltage was 
monitored by a Hewlett-Packard 331a 
(functioning as an AC' millivoltmeter) 
and oscilloscope.

Under these conditions the frequen
cy response was within +1 -3dB from 
30Hz to 20kHz. The response is actually 
slightly above reference OdB at the two 
extremes, but has a droop of about 2 to

Sound quality of the cartridge is very 
good, particularly on stringed in
struments. This is to be expected from 
the well-maintained HF response. Bass 
response is also fully up to standard.

In short, the EEI Series 400 cartridge 
can be regarded aS providing good per- 
formance at reasonable cost. 
Recommended retail price of the unit is 
$29.75 plus $1.50 post and packing. En
quiries should be directed to Elite Elec
tronic Industries Pty Ltd, 36 Luxmoore 
Street, Cheltenham, Victoria 3192 or 
their interstate agent, Townshend Elec
tronics, PO Box 185 Rozelle, NSW 2039. 
(L.D.S.)
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Transform your room into a synthesizer studio.
-------------------------- System 100 ; Model 101 Synthesizer--------- ---------------------------

An amazing range of musical effects A rich variety of tones 
and sound qualities at your fingertips. The musical sounds 
produced by a single Roland synthesizer are almost limitless. 
The Roland System- 100's "Basic Unit 101" is a fully 
independent synthesizer designed specifically for use with 
home tape recorders. Simply connect it to your unit and

enjoy the kaleidoscopic sound effects it has to offer 
Original compositions, improvisations or imaginative ar 
rangements of your favorites wherever your musical 
imagination takes you, the "101 " goes there with you. Let 
the Roland "Basic Unit 101 " open up new worlds of sound 
creation for you

ROLAND CORPORATION AUSTRALIA PTY. LTD.
13 CHARD ROAD, BROOKVALE, 2100. PHONE: 938-3811
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HIFI REVIEWS

Leak 3050 loudspeaker has 
time-delay compensation

Like the other units in the Leak 3000 series, the 3050 is “time-delay 
compensated”. This is achieved with a staggered baffle, although 
the outward appearance is quite conventional. The Leak 3050 is a 
two-way system but has two woofers and one tweeter. Power rating 
is 50 watts.

With the trend to odd-shaped 
loudspeaker cabinets, the Leak 3050 is a 
fence-sitter. It has an irregular baffle, 
but manages to conceal it with the 
grille cloth frame. The reason for the 
staggered baffle is to apply "time-delay 
compensation" to the tweeter. This ap
proach is otherwise entitled "linear 
phase" (or similar) in other brands of 
loudspeaker.

The time delay results in any multi
speaker system where the voice coils 
are in differing vertical planes, as they 
must be when all the loudspeakers are 
mounted on the same vertical baffle. 
The solution, as provided by a number 
of manufacturers, is to tilt, bend or 
stagger the baffle so that the wavefronts 
from each of the drivers in the cabinet 
all arrive at the listener's ears at the 
same time.

Naturally, the time-delay compensa
tion provided by these methods is a 
compromise and will only be ideal at a 
specified distance from the cabinet. In 
the case of the Leak 3050 the staggering 
of the baffle appears to be optimised 
for a listening position some three to 
four metres from the unit, with the 
cabinet sitting on the floor.

Instead of being made of timber the 
complex baffle of the Leak 3050 is a 
large plastic injection moulding. It is 
quite heavy and rigid and appears to be 
non-resonant. It is attached to the 
timber cabinet by four wood screws 
and a cleat at the bottom. This does not 
look very impressive, but the cabinet 
did seem to be airtight.

Two woofers, each with an effective 
diameter of 125mm, handle the bass 
and mid-frequencies up to 4kHz. 
Above that, a 20mm dome tweeter 
takes over and carries on to well above 
the limit of audibility. The crossover 
network has a stack of inductors and 
other components, and gives attenua
tion slopes of 18dB/octave.

We were pleased to note that the 
dome tweeter has a measure of protec
tion from clumsy fingers and errant 
screwdrivers, in the form of a light 
mesh cover. We would still prefer that 
the grille cover be not so easily 
removable (as with most other 
loudspeakers) but the Leak grille is at 
least better in this respect that the foam 
grilles of some of its competitors.

Volume of the sealed enclosure is 40 
litres and most of this is packed with an 
acrylic fibre material to control the 
system resonance. The enclosure 
panels are also treated to reduce un
wanted resonances. Connections to the

The staggered baffle of the Leak 3050 is 

amplifier leads are made via DIN socket 
or thumbscrew terminals.

Nominal impedance of the Leak 3050 
is 8 ohms. Measurement showed that 
the actual impedance (modulus) was 
between eight and 12 ohms over the 
range from 20Hz to 20kHz, except at 
the system resonance of 60Hz and also 
at 1kHz where the figure was about 23 
ohms.

Power rating of the system is quoted 
at 50 watts (DIN) and the manufacturers 
recommend amplifiers of 12 to 60 watts. 
Our experience indicates that 
amplifiers under about 30 watts would 
be run into overload.

Frequency response tests revealed a 
strong and well-maintained bass 
response down to below 50Hz. At the 
high end, the treble had a rising 
characteristic above about 8kHz and 
this tends to give an impression of 
higher than actual efficiency. In the 
midrange, two deep troughs at around 
700Hz and 2kHz could cause a few 
problems, depending on the tastes of 
the listener.

concealed by the grille cloth.
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Christmas Gift Ideas for
HiFi Enthusiasts

If you are looking for a gift for a “hi-fi buff’ 
you’ll find the perfect answer at Arrow 
Electronics. Say “Merry Christmas” with 
something that will give a discerning 
music lover many years of added 
listening pleasure.

Shure Pick-up Cartridges 
The sure way to up-grade a 
stereo system-a phono cartridge 
he would choose himself... 
from $18.

ARROW ELECTRONICS is
342 Kent Street. Sydney (between King & Market Sts.) Phone 29-6731

Famous Koss
Stereo Headphones
The choice of discerning music 
lovers the world over...from 
$30 pair.

Shure Stylus Pressure Gauge 
For accurate adjustment of 
Tracking force for maximum 
trackability. Priced at $12.75.
Shure Test Record
Cartridge Test Record for 
testing sound quality and 
performance of cartridges, 
$10.00.Shure Microphones

Shure Unidirectional Dynamic 
Mikes are used by Paul Anka and 
other wellknown artists in show 
business. From $24.50.

Discwasher System
A superior record cleaner 
system comprising specially 
designed brush and a bottle of 
D3 fluid, $19.95.

ZEROSTAT

Zerostat Anti-static Guns
Eliminates dust-attracting static 
charge on records, dust-covers, 
film, etc. Price $27.50.
Dust Bugs for $2.99
Decca Brushes $12.95

Whether you require a single component 
or a complete Hi-Fi system the Specialists 

at Arrow Electronics can help you. Come in 
and let us tell you about our special deals on 

some of the world’s finest equipment. Open daily 
till 6 pm. Thursday 9 pm.

AE126/FP
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Leak 3050

Listening tests confirmed the bass 
response of the 3050. In fact, with 
program material other than rock, the 
bass tends to predominate. We found 
that for best overall results the cabinet 
should be raised about 30cm above the 
floor and kept well out of the corners 
of the room. This not only prevents un
due augmenting of the bass response 
by floor and corner reflections, but it

At low listening levels the 3050 
sounds very pleasant, probably as a 
result of its general response giving a 
degree of "loudness" compensation. 
At higher levels, the irregularities in the 
midrange can make the music sound 
distant. In some ways this is a good deal 
better than the exaggerated forward 
sound resulting from the excessive 
midrange response of some Japanese

INTRODUCING 
OUR GREAT NEW 

DOUVAR125.

Model 125 has the same 
woofer as does the Model 
18 and therefore the same 
enclosure, and therefore the 
same incredible bass re
sponse. It has the same 
tweeter, too. And there
fore the same lucid shim
mer on higher frequencies.

Most of all, it allows 
you to make another choice 
within the class of great — 
for the price of good.

With the acrylic fibre filling removed the interior of the Leak 3050 is still fairly busy. 
The baffle is a large injection moulding which has a rubber gasket to achieve an 
airtight seal.

also cleans up the lower midrange 
response.

Unfortunately, raising the cabinet off 
the floor negates any beneficial effect 
of the time-delay compensation. So be 
it. Time-delay compensation is an 
arguable advantage anyway.

The rising treble response above 
8kHz will be preferred by those 
listeners who like a clean and well 
defined treble end. But it needs to be 
modified a little with the treble control, 
otherwise tape hiss and disc imperfec
tions are over-emphasised.

'Bolivar Speaker Works 
GREAT FORINE PRICE OF GOOD.

HARMAN AUSTRALIA PTY. LTD., 
P O. BOX 6, BROOKVALE, N.S.W. 2100 
PH. (02) 939-2922. TLX. 24873.

and American loudspeakers.
To sum up, the Leak 3050 is a system 

which can give good results on rock 
and most instrumental music but some 
listeners may find its reproduction of 
vocal material somewhat lacking.

Recommended retail price of the
Leak 3050 is $682 for a pair. Further in
formation can be obtained from hifi
retailers or from the Australian dis
tributors for Leak products, Rank In
dustries Australia Pty Ltd, 12 Barcoo St,
East Roseville, NSW 2069. (L.D.S.) £
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Christmas fun project:

Electronic Poker Machine
For those interested in games of chance, we present here a simple 
Electronic Poker Machine. The completed unit is fully solid state, 
and is easy to build at low cost. Unlike normal “one-arm bandits” 
you don’t have to pay to play!

by DAVID EDWARDS

A poker machine is essentially a ran
dom number generator, coupled to a 
payout mechanism. Electronically, it is 
fairly simple to implement an effective
ly random number generator, and to 
light up payout indicators on specified 
numbers. Implementing the mechanics 
of accepting and paying out tokens or 
coins, however, is much more difficult, 
and is beyond the scope of an elec
tronics magazine. So this article will be 
confined to describing only the re
quired electronics.

Part of the attraction of a poker 
machine is in the visual display it 
provides, involving wheels rotating and 
stopping at random. A typical machine 
will have three wheels, which will stop 
one after the other, with any prizes 
showing only when all wheels or reels 
are stopped.

We have elected to represent these 
reels using three seven segment dis
plays. Each display is driven by a BCD to 
7 segment decoder, which in turn is 
driven by a decade counter. The clock 
pulses for each counter are supplied by 
a voltage controlled oscillator, which is 
arranged to run rapidly at first, and

•TOW- Electronic Poker Machine

© © ©
?— PAYS 3 PAYS7G © 777

Evens © PAYS 2 PAYS 12 © 77-

Mystery © PAYS 1 PAYS 8 © -77

«
PLAY IN PROGRESS 

A
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then to slow down progressively before 
finally stopping.

The outputs of the decade counters 
are sampled by logic circuits when all 
the oscillators have stopped, and ap
propriate lights turned on to indicate 
any prizes which may have been won.

In order to keep the project simple, 
and hence to minimise the cost of com
ponents, we have provided only basic 
scoring circuitry. This provides visible 
indicators of wins, with the main 
jackpot producing an audible indica
tion as well.

All components are mounted on a 
single printed circuit board, which is in
tended to mount directly behind an ap
propriately lettered front panel. In 
order to further minimise costs, we 
have not specified a case. Instead, we 
have left it up to individual constructors 
to suit their own preferences. Our 
prototype was mounted in a wooden 
case assembled from scrap materials, 
and the main cost involved was that of 
the author's time.

Details of the construction of the 
prototype case, and the way in which 
the play switch was implemented, can 
be gleaned from the accompanying 
photographs. The play switch consists 
simply of a momentary action toggle 
switch, whose toggle was extended 
using a piece of plastic rod obtained 
from an old alignment tool.

A full size reproduction of the front 
panel accompanies this article, and it 
may be traced or used direct as re
quired. Alternatively, we have made 
copies of our artwork available to those 
companies which normally supply front 
panels for our projects, and these 
should be available through the normal 
channels in due course.

Before discussing the circuit in more 
detail, we will consider first the theory

This photograph of a winning combina
tion shows both the displays and the 
prize indicating LED. 

behind the payout logic. The major 
prizes have all been chosen to involve 
various combinations of 7s, as this 
number is relatively easy to detect elec
tronically. Thus the major jackpot is 
777, and the probability of obtaining 
this in any one "pull" is one in 1000, or 
.001.

Similarly, the two minor jackpots are 
77- and -77. These both have an equal 
probability of occurring, which would 
normally be one in 100 or .01. But since 
777 is reserved here for the main 
jackpot, the probability of achieving 
each of these combinations reduces to 
nine chances in 1000. To make the 
machine a little more interesting, we 
have given the two combinations 
different "payout" scores.

The remaining prize based upon 7 is 
7- -. This has a probability of occurring 
in any one pull of 90 in 1000 or .09, after 
allowing for those combinations which 
produce the previously mentioned 
prizes. The remaining two prizes are 
rather unusual, and will be considered 
in more detail.

The prize labelled "Evens" occurs 
whenever all of the three reels show 
even numbers. Thus typical winning 
numbers are 246, 082, 444 and so on. 
There are a total of 125 numbers such as 
these, giving the chance of winning this 
prize as 125 in 1000 or 0.125.

The remaining prize, labelled 
"Mystery", is just that. To a casual 
glance, it appears to pay on numbers 
which are unrelated, such as 319, 001, 
191 and 987. However, an astute 
observer may be able to see a pattern in 
these and the remaining 176 paying 
combinations.

In fact, there is a pattern in these 
numbers. Firstly, they are all odd. 
Secondly, the middle digit, when ex
pressed in binary, does not contain a 2. 
In other words, only the following 
digits can form part of the prize: 0,1, 4, 
5, 8 and 9. And the most significant digit 
of the number must not contain a 4
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PARTS LIST
SEMICONDUCTORS
3 555 timers
3 74C90 decade counters
3 74C48 BCD to 7-segment decoders
3 DL704 or similar common-cathode 

displays
7 4011B quad 2-input buffered 

NAND gate
7 4023 triple 3-input NAND gate
2 4025 triple 3-input NOR gates
7 7805, LM340T-5.0 or similar three 

terminal regulator
4 1N914 or similar silicon diodes
2 EM401 or similar silicon diodes
4 BC558 or similar PNP transistors
8 BC548 or similar NPN transistors
6 red LEDs
7 green LED

when expressed in binary, allowing 
only the following digits: 0,1,2, 3, 8 and 
9.

The significance of these strange 
combinations of numbers is that they 
are all easily detected using digital 
logic. In fact, the "Mystery" prize re
quires only one three input gate and 
one inverter. The probability of pulling 
this prize is 180 in 1000, or 0.18.

The values of the payouts for the 
various prizes were determined so that 
overall, the machine would have a 
payout rate of 95%. In other words, if 
you play for long enough, you will get 
back 95% of your input, assuming that 
one token is required for each pull. If 
you want the machine to be completely 
fair, increase the jackpot "prize" value 
from 70 to 120.

The Payout Calculation Table shows 
in condensed form the way in which 
the individual prizes are combined to 
give the total value of the payout. As 
you can see, there are 414 different 
winning combinations, so that on 
average a prize should be awarded at 
least once every three pulls.

For example, a test run on the 
prototype showed that after 100 pulls, 
41 prizes had been awarded. The total 
value of the prizes was only 67, made 
up as it happened from the three 
smaller prizes.

Turning now to the circuit diagram, 
we can examine the operation of the 
circuit in more detail. At the heart of 
the unit are three 555 oscillators. A 
voltage controlled current source has 
been added to each oscillator, in place 
of the usual charging resistor, so that 
they function as voltage controlled 
oscillators.

The control voltages for the 
oscillators are developed across the 
three 22uF capacitors. When these are 
discharged, the oscillators are stopped, 
while their frequencies increase as the 
control voltage increases. When the 
play switch, which is debounced by two 
cross-coupled gates, is operated, gate 

1a turns on the BC548 transistor, which 
charges the three capacitors to ap
proximately 1/3 of the supply potential.

The diodes in series with the 
charging path are intended to isolate 
the capacitors from one another after 
the play switch is released. The 
capacitors then discharge via the base 
bleed resistors, which have been 
chosen so that the oscillators stop in 
sequence from left to right.

The rate at which the oscillators slow 
down, and their maximum frequencies, 
have been chosen to provide an accep
table display, while at the same time 
ensuring that the number of 
oscillations is suitably random.

The 555 outputs are used to clock 
74C90 CMOS decade counters. The 
counter outputs are converted into 
seven segment format using 74C48 
decoders, and used to drive 0.3" high 
common-cathode displays.

After the displays stop cycling, the 
number displayed is essentially random 
because the total number of 
oscillations depends on the total length 
of time the play switch is depressed, 
and this will vary from player to player 
and from play to play by the same per
son. Extensive tests with the prototype 
failed to show any bias whatever.

The payout detection circuitry con
sists mainly of combinations of gates. 
The gate inputs are connected to the 
BCD outputs of the decade counters, 
and the logic is arranged so that only 
one of the six outputs can go high at 
once. If no prize combination occurs, 
all outputs stay low.

Each output turns on a LED indicator, 
using a BC548 transistor. The positive 
supply line for the LEDs is controlled by 
another BC558 transistor. This transistor 
is controlled by gate 1c, which also 
drives the green "play in progress" 
LED. The input of gate 1c is connected 
to the debounced output of the play 
switch, via a time delay network.

This ensures that the payout LEDs are 
disabled while the 555s are still

CAPACITORS
7 2500uF 16VW electrolytic
3 22uF 16VW tantalum
7 IOuF 35VW tantalum
3 1.5uF 35VW tantalum
6 0.1 uF polyester
3 O.OluF polyester

RESISTORS (all 'AW)
7 680k, 7 220k, 7 750k, 7 700k, 77 70k,

7 3.9k, 7 3.3k, 7 2.7k, 3 1k, 7 
220ohm, 28 150ohm, 1 100ohm.

MISCELLANEOUS
7 printed circuit board, coded 

77pm12, measuring 152 x 177mm
7 transformer, 240V to 15V CT. DSE 

2155, A&R 2155 or PL1.5-18/20VA 
or similar

7 mains plug, 3 core flex, cord 
clamp and terminal block

7 momentary contact SPDT toggle 
switch

1 front panel and case (see text)
7 miniature buzzer, 6VDC operating 

voltage
Circularly polarised red film, 130mm 

x 30mm.
Scrap aluminium, solder, hookup 

wire, tinned copper wire, PCB 
pins, tapped spacers, machine 
screws and nuts.

NOTE: Resistor wattage ratings and 
capacitor voltage ratings are those 
used for our prototype. Com
ponents with high ratings may 
generally be used provided they are 
physically compatible.

oscillating, so that false payout in
dications are not given. The diode en
sures that there is no delay when the 
play switch is first operated, so that the 
"play in progress" LED is illuminated 
immediately. After the play switch is 
released, the 10uF capacitor is charged 
via the 680k resistor, and holds the gate 
output high for about 6 seconds.

Note that a buffered gate must be 
used in this position, as otherwise the
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Zener Diodes

All ,5W only 30c ea.
All 1W only 65c ea.

.5 Watt volts 1 Watt volts
BZX83C-3VO 3 IS3006A 6.1
BZX83C-3V3 3.3 IS3OO7A 6.8
BZX83C-3V9 3.9 IS3OO8A 8.2
BZX83C-4V7 4.7 IS3OO9A 9.1
BZX83C-5V1 5.1 IS3010A 10
BZX83C-5V6 5.6 IS3O12A 12
BZX83C-6V2 6.2 IS3015A 15
BZX83C-6V8 6.8 IS3016A 16
BZX83C-7V5 7.5 IS3020A 20
BZX83C-8V2 8.2 IS3024A 24
BZX83C-9V1 9.1 IS3O27A 27
BZX83C-10 10 IS3030A 30
BZX83C-12 12 IS3O33A 33
BZX83C-13 13 IS3036A 36
BZX83C-15 15 IS3039A 39
BZX83C-16 16 IS3047A 47
BZX83C-18 18 IS3051A 51
BZX83C-20 20 IS3056A 56
BZX83C-22 22 IS3062A 62
BZX83C-24 24 IS3068A 68
BZX83C-27 27 IS3075A 75
BZX83C-30 30 IS3100A 100
BZX83C-33 33 IS315OA 150
BZX83C-47 47 IS318OA 180

IS32OOA 200

'Davred' Electrokit
One Transistor Radio for 
boys (and girls) aged 8 to 88.

SPECIAL SAVINGS
6V Batt. Box
BH4 30C
Battery Clip for
above and 216

CL5 10c
Better buy while the price is right

PRINTED CIRCUIT
ELECTROLITIC CAPACITORS

1-9 10 up
4.7 mfd 16 volt 11c 9c
10 mfd 16 volt 11c 9c
22 mfd 16 volt 12c 10c
33 mfd 16 volt 15c 12c
47 mfd 16 volt 15c 12c
100 mfd 16 volt 15c 12c
220 mfd 16 volt 20c 18c
470 mfd 16 volt 40c 35c
1000 mfd 16 volt 55c 50c
2.2 mfd 25 volt 12c 10c
4.7 mfd 25 volt 12c 10c
10 mfd 25 volt 12c 10c
22 mfd 25 volt 12c 10c
33 mfd 25 volt 15c 12c
47 mfd 25 volt 15c 12c
100 mfd 25 volt 16c 14c
220 mfd 25 volt 35c 30c
470 mfd 25 volt 35c 30c
1000 mfd 25 volt 55c 47c
1 mfd 50 volt 18c 13c
3.3 mfd 50 volt 18c 13c
4.7 mfd 50 volt 20c 18c
10 mfd 50 volt 20c 18c
22 mfd 50 volt 20c 18c
33‘mfd 50 volt 20c 18c
47 mfd 50 volt 20c 18c

VEROBOARD
Copper strip 0.1" x 0.1"” *b8xS
No. 122 17.9" x 3.15" 34 way 3§iS

Only $6.20 SgS
No. 123 17.9" x 4.7" 36 way. SB£

Only $8.30 ^2
Veroboard Cutter Tool
2022 ,-------
$2.95
Vero-pin Inset Tool
2150 s»-—- MSB

$3.95
Veroboard Pins. Large or small.
Only $1.75 per 100

WAITING ON DELAYS AND 
SHORTAGES WITH OTHER MAIL
ORDER ELECTRONIC SUPPLIERS. AT 
'DAVRED' WE GUARANTEE TO SHIP 
OR REPLY WITHIN 24 HOURS. ONCE 
MORE, WE HAVE ONE OF THE 
LARGEST RANGES OF ELECTRONIC 
COMPONENTS UNDER ONE ROOF IN 
AUSTRALIA. IF YOU HAVEN'T DONE 
BUSINESS WITH US BEFORE, YOU'VE 

BEEN MISSING OUT! ON SERVICE.
FH6 Fuse Holder for auto or project 
use. Bayonet action, nylon moulded 
body. Suitable for 3AG fuses

Microphones — never to
We did a bulk 
buy and we're 
passing the savings^^^D 
onto you. Our best seller.
EX-220 Electret condenser

30c each
be repeated!

uni-directional microphone 
is being offered until the 31st Dec. 
at the incredible price of $ 14 95 
Freq, response 50-12,000Hz, 600 ohm imped. Uses 1.5V 
penlight battery. Sensitivity .63 dblat 1 KHz.).

Now trace signals or trouble shoot fast. Inject 
signals or wire unused circuits into existing 
boards. Scope probes, Test leads lock into 
Dynagrip inset. Plastic construction — no springs 
or pivots. Thousands of operations.
PC14 14 pin PROTO-CLIP
PC16 16 pin PROTO-CLIP

'Davred' Metal Boxes
If you've been searching for 
some handy little project 
boxes, look no further.

Mail Order / 
Instructions

J ONLY 
$5.25 
\ each _

These little beauties are finished 
in two-tone duco and easy to 
work on.

Length Width Depth Price
No. 1 82 70 56 $1.95
No. 2 100 82 54 $2.25
No. 3 127 89 54 $2.50
No. 4 140 120 90 $2.90
All dimension are mm. No. 4 box 
comes complete with rubber feet.

Exclusive from $ 1.95

Plastic Box PB2
Black with aluminium base. Is ideal for all 
projects etc. Size 100 mm x 60 mm x 27 mm]

Only $1.50
ADDITIONAL POSTAL CHARGES

Minimum P • P S1 00
Orders over S9 99 must include 
additional postal charges (see right)

Order value 
$5 - $9 99 

$10- $24 99 
$25— $49 99 
$50 $99.99
$100 or more

Charge 
Nil 

$0 50 
$1 50 
$2 50 
$4 00

Ideal for the beginner. No soldering 
required and comes complete with full ‘ 
instructions. Capable of receiving local 
radio stations. Requires 216 battery.

Special Price $4.95MJ-020 Test Prods
Not only available in Red 
and Black but we have 
changed 
to the new better grip, longer prod j 
version. 1

ONLY 65c each i

Help! We ordered 
the wrong knobs but 
you're the one to save 
Never to be repeated. 
Out they go. No. 5070 
’A" 0 shaft. 13 mm 
diam.
Black plastic with aluminium end.

Only 45c

Miniature Wafer PT9
Trim Pots
Suitable for 0.1” grid boards. I h
Ratedi 20 %. 0.1W at 40° C.
100. 200, 500 ohm. 1K, 2K. 5K. 10K, 20K, 
50K, 100K, 250K, 500K. 1 meg.

Look 15c ea.

Dip 
Board
0.1" 
matrix. 
Plug-in.

$13.50
ORDER AS DIP BOARD

CO-AX PLUGS P75a^||

Standard co-ax. 
plugs with plastic 
covered body. ZZ

Stock up at this price.

Meters
50uA, 500uA, 1mA, 
100mA, 500mA, 1 A, 
10V, 30V, 300V.
MR38P 42 mm
MR52P 60 mm
MR65P 78 mm

TOmA, 
10A,

$6.25 
$7.00 
$7.50

SWL.

Special 10 mA MR38P $4.50

DAVRED ELECTRONICS PTY. LTD.
104-106 King Street Newtown Sydney Australia P.O. Box 317 Newtown NSW 2042 

THE NEW BREED IN ELECTRONICS SERVICE Telephone 516-3544
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output of gate 1c changes too slowly. 
Suitable gates are coded CD4011BC 
(National), SCL4011AE (Solid State 
Scientific), HEF4011P (Philips) or 
CD4011BE (RCA).

The power supply consists simply of a 
three terminal regulator, a filter 
capacitor and two diodes, fed from one 
of the commonly available power 
transformers.

Construction of the unit should be 
quite easy, as all components except 
tne power transformer mount on a 
single printed circuit board (PCB), 
cooed 77pm12. Commence construc
tion by fitting the links. There are 16 of 
these, none of which need to be in
sulated. Do not omit the links under 
the 74C90 devices.

Next fit PCB pins at points where ex
ternal connections to the PCB are re
quired. We recommend that PCB pins 
be used at the mounting holes for the 
2500uF electrolytic capacitor, as this 
component must be mounted under 
the board, and this will reduce the 
possibility of strain on the copper 
tracks.

Then fit the passive components, 
keeping them as close to the board as 
possible, and observing any polarity 
requirements. The bipolar components

ABOVE: Use the overlay diagram to 
guide you in the construction of the 
PCB assembly. Note the links under the 
74C90s.

ABOVE: This photograph shows how 
the PCB and other components are 
arranged in the box. Note how the 
toggle on the play switch has been ex
tended.

should be fitted next, but do not at this 
stage mount the LEDs. The three ter
minal regulator bolts directly to the 
board, with an L shaped piece of 
aluminium used as a heatsink. Mount 
the display ICs as far from the board as 
their lead lengths will allow, 
remembering to allow for the front 
panel clearance.

The next step is to insert and solder 
the CMOS ICs. Earth the barrel of your 
soldering iron to the earth track of the 
board, and insert and solder the ICs 
one at a time. Solder the two supply 
pins first. These are 5 and 10 for the 
74C90s, 8 and 16 for the 74C48s, and 7

BELOW: Photograph showing the 
finished PCB assembly, complete with 
the regulator heatsink.
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PAYS 3 PAYS 70 O 777

Evens O PAYS 2 PAYS 12 O 77-

Mystery O PAYS 1 PAYS 8 O -77

O

PLAY IN PROGRESS

PAYOUT CALCULATION TABLE
PRIZE NUMBER OF WINNING COMBINATIONS VALUE OF PAYOUT NUMBER OF WINNING COMBINATIONS x VALUE OF PAYOUT

777 1 70 70
77- 9 12 108
-77 9 8 72
7- - 90 3 270

EVENS 125 2 250
MYSTERY 180 1 180TOTAL NUMBER OF WINNING COMBINATIONS 414 TOTAL VALUE OF PAYOUT 950

ABOVE: The full siz
ed reproduction of 
the front panel can 
be copied or used 
directly as required.

LEFT: This table 
shows how the 
values of the various 
prizes are combined 
to arrive at the total 
payout value and 
the total number of 
winning com
binations.

and 14 for the gates.
The only components remaining to 

be fitted should be the LEDs. Mount 
the front panel to the PCB using 13mm 
spacers, in the position that it will 
occupy when fitted to the case. Insert 
the LEDs in position, and solder them 
only when they are correctly mounted 
to the front panel, remembering to 
check their polarity.

Connect up the transformer and the 
play switch, and while monitoring the 
output voltage of the regulator, switch 
on. The voltage should rise to 5V, the 
green LED should emit, and the three 
displays should come on. If the displays 
cycle without stopping, switch off and 
recheck the connections to the play
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Shown above is a full sized copy of the PCB pattern which can be used to make your own board It is shown from the copper 
side.

switch.
Assuming that all goes well, wait until 

the green LED goes out, and then 
depress the play switch. The displays 
should all commence to cycle, and 
when the switch is released, they 
should slow down, stopping in order 
from the left. A short time after the 
right hand display has stabilised, the 
green LED should go out, while a prize 
may or may not be displayed.

If a prize LED is illuminated, check 
that a valid number is displayed. Since 
the counters cannot be preset, it is im
possible to check all possible prize 

combinations quickly. However, the 
jackpot and other high prizes can be 
checked in the following manner.

Operate the play switch repeatedly, 
until a 7 appears on any of the displays. 
Then use a clip lead to short out tne 
1.5uF capacitor connected to the ap
propriate 555. This can be done by con
necting between the lower end of the 
Ik resistor and the lowest transformer 
PCB pin.

This will "freeze" that oscillator.
Continue to operate the play switch
until a second 7 appears. Freeze this in
the same manner, and repeat the

process until the display reads 777. 
When the green LED goes out, the top 
right hand LED should emit, and the 
buzzer (if fitted) should sound.

In a similar manner, 77-, -77 and 7- - 
can be tested. The remaining prizes 
should occur often enough for them to 
be checked without freezing the 
oscillators.

Once you are satisfied that all is cor
rect, the final assembly can be carried
out. If any faults are evident, check for
solder bridges and incorrectly mounted
components. Only if all else fails should
you suspect the ICs. ©
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AUTOMOTIVE
TUNE-UP INSTRUMENTS

Three-In-One Tune-Up Meter
Ideal for "Weekend Mechanics” or Pro’s

Low-cost professional-grade Engine Analyzer

Shows dwell, rpm, amps, 
volts, ohms, spark output, 
alterna tor and point condition

• Keep your car running like 
"new"

• Easy-to-read colour-coded 
meter

• Outstanding ± 3% 
accuracy on all ranges

• Complete with all leads and 
accessories

• Pays for itself with just a couple oftuneups
• Helps you keep your carin top shape for 

best operating performance and 
efficiency

• Measures dwell, engine rpm and voltage 
on an easy-to-read colour coded 4'/z" 
meter

• Easy to use — just connect two leads to 
your engine

Kit CM-1073,348.00

This professional-grade instrument performs the tests you need to tune up your car for 
improved performance and best fuel economy. Tests conventional, magneto, transistorized, 
and most capacitive discharge ignition systems — both positive and negative ground, any 
voltage, on any 3, 4, 6 or 8-cylinder engine. The CM-1050 Analyzer permits rapid testing 
and servicing of the storage battery, generator or alternator, voltage regulator, starter, distribu
tor, ignition circuit (points, condenser and coil), accessories and all the electrical wiring.
Easy to connect and use — makes home tune-ups a snap. The large 6" meter is colpur-coded 
for easy reading. Unlike most other engine analyzers, there is no need to recalibrate the 
unit between functions — all you do is turn the rotary switch to the desired range and you’re 
ready to test. Accuracy is ± 3% on all settings, over a wide range of operating temperatures. 
Operates on 3 standard ‘‘C” batteries (not supplied). Has convenient carrying 
handle. Comes complete with all leads and accessories, ready to build quickly and use. 
Kit CM-1050. $143.50

Deluxe Timing Light 
flashes brighter than daylight

Exhaust Gas Analyzer
checks fuel efficiency-
Shows air-fuel ratio and percent 
carbon monoxide

Helps you keep your car properly timed for bet
ter driving efficiency, cleaner running, 
smoother performance and increased gas 
economy. Features a handy inductive pickup 
that snaps directly around the # 1 spark plug 
wire without removing wire, using adaptors, 
etc. (Recommended for GM-HEI and other sys
tems, where high voltage may be present.) Has 
a super-bright xenon flash bulb that can be 
seen easily even outdoors. Can be hooked up 
while the engine is running, and won't interfere 
with other auto test equipment either. Comfort
able pistol-grip handle, insulated blue-plastic 
housing. Polarity protected. Powered by your 
car's battery or a separate 15-volt supply. With 
all cables, pickup and clips.
Kit CI-1040, $63.00

Monitors your car’s exhaust for mini
mum air pollution and maximum effi
ciency by measuring thermal con
ductivity of the exhaust gases. Shows 
the air-fuel ratio, combustion effi
ciency and the percentage of carbon 
monoxide in the exhaust. The CI-1080 

, is essential when you're tuning up a 
car which must meet specific 
requirements for exhaust emissions, 
or when you simply want peak opera
ting efficiency. Comes with all cables 
and tubing for easy connection.
Kit CI-1080. $106.50

ORDER BY COUPON NOW OR COME TO OUR SHOWROOM
Please rush me the kit of my choice. My cheque for
$

Name

is enclosed plus $2.50 for package and post. □ Kit CM-1073

□ Kit Cl-1040

Address ....................................................................................................................... □ Kit CM-1050

................................................................P/Code...............  
ID Kit Cl-1080

Send to: W F. Heathkit Centre
a 220 Park St., South Melb. 3205. Phone: 699-4999
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Making your own 
printed circuit boards

Producing printed circuit boards for your own circuit designs or for 
projects described in this and other magazines can be very 
satisfying. This article shows that doing so is not as daunting as you 
may have thought.

by ROBERT FLYNN

There are a number of methods 
available to the constructor who wishes 
to make his own printed circuit boards 
(PCBs), and in this article three of them 
will be described. Method one entails 
drawing the required wiring pattern 
directly on the copper laminate using a 
suitable resist "ink" as the drawing 
medium, followed by the chemical 
etching of the board.

Method two again requires the 
pattern to be prepared directly on the 
copper laminate, but this time rub-on 
transfers are used as the resist medium. 
Etching of the board is the same as 
method 1.

Method three calls for the produc
tion of the board pattern (or artwork) 
on a transparent plastic film, coating of 
the board with a photo resist, exposure 
of the board to light through the 
transparency and subsequent develop
ment of the pattern on the board. The 
board is then ready for etching.

For fairly simple circuits method one 
is a cheap and quick way of producing a 
board. But for complex circuits or cir
cuits that have to be produced on a 
board with high component density or 
many closely spaced conductors, it is 
very difficult to achieve sufficient ac
curacy to produce a satisfactory board. 
Because of this we will only deal briefly 
with the direct ink-resist method.

To produce a PCB using this method, 
the blank material should be cleaned 
on the copper side using a scouring 
pad, water, and some proprietary 
cleaning powder such as Bon Ami or 
Ajax. Once the copper is bright it 
should be dried with a paper towel and 
from then on handled on the copper 
side as little as possible.

Assuming that the layout of the cir
cuit has been drawn on a piece of 
paper or is to be copied from a PCB 
layout reproduced in a magazine, the 
next step is to place the board copper 
side up on the workbench and cover 
this with a piece of carbon paper.

Next place the circuit layout diagram 

over the carbon paper and once you 
are certain that it is in position over the 
board, trace the pattern outlines using 
a hard pencil or a ball point pen. The 
centres for holes can be transferred to 
the copper using a small hammer and 
centre punch to make a light pop mark 
through the paper into the copper.

The paper layout and carbon paper 
can now be removed from the laminate 
and the outline on the copper can be 
filled in with resist. The type of resist 
most often used is bituminous paint. 
This paint is very thick and it is a good 
idea to stand it in a dish of hot water 
while using it, in order to make it flow 
more freely. Use an artist's paint brush 
or a sign writing pen to apply the paint, 
taking care not to run adjacent lines 
into each other. After the paint has 
been applied satisfactorily and it has 
been allowed to dry the board is ready 
for etching.

An alternative to using paint as a 
resist for this method is a "Dalo" pen. 
This is a felt tipped pen with a resist 
solution as its ink. It can be used alone 
or in conjunction with bituminous 
paint to produce the board pattern.

The author has not tried method two, 
but the procedure is similar to method 
one except that instead of painting-in 
the traced image on the PCB blank, dry 
rub-on transfers are used for the resist. 
These transfers can be bought in 
various shapes such as termination 
pads, lines, corners, groups of pads etc. 
They are applied to the copper by plac
ing the carrier film with the transfers on 
over the copper.

When the transfer is in the required 
position it is transferred to the copper 

by rubbing the carrier film with a 
smooth pointed instrument such as a 
ball point pen or knitting needle. 
Because the transfers are machine 
made, it should be possible to produce 
a more complex board using them than 
using the paint method.

Both methods described so far are 
very near "total loss" systems as far as 
board artwork is concerned, for, even 
though the paper pattern remains after 
the board is etched, the tedious 
business of re-tracing the pattern and 
painting-in the outline has to be 
repeated if any further copies of the 
board are required.

The photo-etch method of produc
ing PCBs, using artwork prepared with 
stick-on pads and tapes on a 
transparent plastic film, enables anyone 
to produce boards of a high quality 
while retaining the artwork for 
repeated use. These pads and tapes are 

The Dalo printed 
circuit board pen 
referred to in the 
article.

manufactured by Bishop Graphics Inc. 
of the USA and are available from Cir
cuit Components Pty Ltd, P.O. Box 70, 
Bexley, 2207. This same company also 
supplies the photo resist and developer 
used in the system to be described.

The resist used (CCPR12) is a positive 
one, which means that when it is 
exposed to ultra-violet light through 
the artwork and then developed, the 
areas of the artwork that are clear will 
wash away in the developer while the 
areas that are opaque will remain on 
the copper as the board pattern resis
tant to the etchant.

The following materials are required 
to make photo-etched printed wiring 
boards:
Bishop stick on pads and tapes;
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Model makers knife (X-Acto, etc) 
Clear plastic film;
Printing frame (this may be improvised 
using a piece of glass and a piece of 
particle board clamped together with 
bulldog clips);
Twin twenty-watt fluorescent batten 
with 20W blue actinic tubes, such as 
Philips TLA20W, GE F20R12.BL, etc; 
One or two plastic dishes;
CCPR12 Photo resist;
CCPD16 Developing powder; 
Ferric chloride etchant;
Kitchen oven (gas or electric).

Starting with a circuit layout drawn 
on paper or taken from a magazine, the 
next step is to produce a transparency 
from this. Cover the diagram with a 
suitable size piece of plastic film and 
stick it to the drawing beneath with 
adhesive tape. Using a model-makers' 
knife, lift the pads from their backing 
paper and stick them down on the film 
at component termination points. After 
all the pads are positioned, make the 
necessary interconnections between 
them with suitable width tapes. Start by 
pressing the tape onto a pad and then 
pressing it along the required conduc
tor path to the next pad. To cut the tape 
place the knife blade onto the tape, 
above the pad, and pull the surplus 
tape upwards against the blade. This 
will produce a neat cut without damag
ing the pad below.

When all of the pattern has been 
completed it should be checked to 
make sure all is correct and then turned 
over and rubbed firmly all over with a 
small roller, such as the squeegee type 
used by photographers. The 
transparency is now complete.

Before proceeding to preparation of 
the board material, now is a good time 
to mix the developer. The developer is 
sold in powder form and 30 grams is 
mixed with each litre of water. This 
mixture can be stored in a bottle until 
required.

Cut a piece of blank PCB about 5mm 
larger all round than the pattern, and 
clean it as described earlier using a 
clean scouring pad, such, as 
"Scotchbrite", ana either "Ajax" or 
"Bon Ami" powder cleaner. The 
degree of cleanliness required is far 
higher than that for the painted-on 
pattern methods, and the board should 
be scrubbed until when rinsed clean 
and held under a running tap, the sur
face becomes completely wetted 
without the water contracting into 
streams across the copper.

When the board passes this test dry 
both sides with a paper towel, taking 
particular care that the copper surface 
is not touched with the fingers. Place it 
copper side up on the work bench and 
dust off with a CLEAN paint brush to 
remove any lint, dust, etc.

Before coating the cleaned board
with resist, the oven should be pre
heated to 80°-90"C (176"-194"F) and
turned off when this temperature is
reached.

Returning to the cleaned piece of

The top picture shows a completed piece of artwork and some of the materials 
used to produce it. Centre, the photo-resist being spread over the copper 
laminate. Bottom, the materials required to improvise a printing frame.
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Above, printing frame assembled with board and 
transparency, ready for exposure. Right, the etched board, 
stripped of resist and partially drilled.

board, pour a small pool of the resist 
onto the centre of the copper and 
spread it smoothly over the board with 
a CLEAN 12mm paint brush. If the resist 
looks streaky when wet, don't worry as 
this usually evens out during the drying 
process. The paint brush used should 
be later cleaned with methylated spirits 
and then soap and water, and kept for 
future use in board making only.

Place the board resist side up on an 
asbestos mat or biscuit tray and put it 
into the upperhalf of the preheated 
oven for about 15 or 20 minutes. The 
resist should now be dry and the board 
should be removed from the oven and 
allowed to cool — without being ex
posed to direct or reflected sunlight, 
fluorescent or red lighting. (Low level 
incandescent can be used, however. 
Darkroom conditions are not required 
for any part of the process.)

When the board is cool, place the 
previously prepared transparency face 
down on to the glass of the printing 
frame. Cover this with the board, 
copper side down and then close the 
frame. The board is now ready for ex
posure and the light batten should be 
placed on the bench with the tubes to 
the top. Exposure time will depend on 
the thickness of the resist coating, the 
transparency of the film and the dis
tance of tne board from the light 
source. If the printing frame is placed 
directly on the light tubes, glass side 
down, then an exposure of three to 
four minutes should be sufficient. If the 
exposure time exceeds four minutes no 
harm will be done, but a shorter time 
may result in underexposure and a 
board that will not develop.

The pre-mixed developer should 
now be poured into a plastic or glass 
developing tray and the board remov
ed from the printing frame and put into 
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the developer copper side up. The 
liquid should be agitated gently by 
tilting the tray from side to side and 
after about half a minute the board 
pattern should begin to appear. Within 
about two minutes all the exposed area 
of the resist should be dissolved and 
the board should be removed from the 
developer. Rinse it well under the tap 
and dry with a soft cloth. After this the 
board should be put aside in free air to 
stabilise for about half an hour.

The etchant can now be mixed and, 
though there are many to choose from, 
anhydrous ferric chloride is about the 
safest to use as well as being the most 
readily available in electronic parts 
stores.

Mix 500 grams of the ferric chloride 
with 1.5 litres of COLD water in a plastic 
dish. The powder should be added 
slowly to tne water and the mixture 
stirred continuously till all the powder 
is dissolved. While this operation is tak
ing place a lot of heat is generated, so 
be careful in handling the dish. When 
mixing is complete pour the etchant 
into a plastic developing tray and slip 
the board into the solution, copper side 
up. Agitate the dish continuously, 
taking care not to spill etchant on any 
surface it may damage.

The time required to etch a board 
depends on many factors: the strength, 
temperature and age of the solution, 
the amount of copper to be removed, 
etc. New etchant may etch a board in 
five minutes, but etchant that has been 
used many times may take a lot longer 
than this.

When etching is complete, remove 
the board from the etchant and wash 
well in water. Apart from drilling the 
necessary holes thé board is finished. 
Although the resist is not a flux, it can 
be left on the board as a protective 
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finish through which it is possible to 
solder. As an alternative, the resist can 
be removed from the board with 
methylated spirits and a coat of flux 
made up from 15 grams of powdered 
resin dissolved in 115 millilitres of 
methylated spirits applied to the full 
surface of the copper side of the board.

The above etchant and etching 
procedure is also used for making 
boards by methods one and two. Both 
bituminous paint and the resist from 
"Dalo" pens can be removed with 
kerosene or mineral turpentine. The 
PCB transfers can be removed with 
household powder cleaner. After 
cleaning a coating of the flux previously 
described should be given to the 
boards.

Remember that the chemicals used 
in the board making methods describ
ed in this article are injurious if 
swallowed. Decant them into clearly 
marked bottles after use and store them 
out of the reach of children. Clean up 
any spillage of solutions immediately. 
Cleanliness not only aids safety, but 
also helps achieve good results in board 
making. $

• Resist and miscellaneous materials.
Positive photq resist, developer, ferric 
chloride, ammonium persulphate etchants, 
opaquing paint, flux, laminate in stock sizes 
5" x 3". 6" x 4". 8" x 6". 12" x 10" both 
fibreglass and phenolic.

• For detailed price list, instructions and 
supplies contact

CIRCUIT COMPONENTS 
(A/ASIA) PTY LTD

383 Forest Rd, Bexley, NSW 2207 
Telephone 59-6550 — 59-3720



SUPER CLOCK FROM TECHNIPARTS

MA1010A
* Same as Popular MA1002B except with .84" Digits
★ 50/60HZ Operation
★ Price $23.50 Post Free
★ Transformer JT197 $6.50 Post Free

New from 
National

TECHNIPARTS LOW COST 
CRYSTAL TIMEBASE KIT
* Using National MM5369 3.58 MHZ to 60HZ Divider
* Includes PCB, Crystal, Divider, Trimmer etc.
* PCB has allowance for 4 6 and 4 10 Counters also TTL 

buffered output = 3 IC'S.
* Great to use with Clock Modules, Timers etc.
* Power Supply 3—15VDC

PRICE: $6.75 Post Free
1HZ + 10HZ + TTL Out Option $3.20 extra 
We will be closed between Christmas and New Year

NATIONAL MA1003 
CAR CLOCK 
MODULE
★ 12V DC operation
★ Maintains Timekeeping Down 

to 5VDC
* Display Blanking with Ignition 

off Draws 5MA.
* Draws 10OM A with Ignition on.
* Just add 3 switches + DC 12V. 
* On board 2MHZ crystal.

PRICE $27.00 Post Free.

ECHNI 
ARTS
Woolworths Arcade, 
95 Latrobe Terrace, 
PADDINGTON. 4064 
P.O. Box 118, 

PADDINGTON. 4064 
Ph: Brisbane (07) 36 1474

Trading Hours (8.30am — 5.00pm 
Mon. ■ Fri., 8.00am - 11.15am Sat.)

Controlled temperature 
soldering.

For advanced work 
on critical or 
sensitive 
circuits.

3OO 
28Ox I /32O 

* 260 x /340 ,

adcola
220

200 
K oc

4OO

From your electronic parts supplier 
or enquire from

ADCOLA PRODUCTS
Melbourne 848 3777
Brisbane 52 3166 
Hobart 34 2233 
B77

Sydney 709 5293
Adelaide 42 6655

Launceston 31 2511
Perth 381 5500

Line Voltage
THERMATIC SOLDERING TOOL
Electronic feedback temperature control. 
All solid state sensing and switching 
contained within the slim handle. 
Screwdriver temperature selection, close 
temperature control.

FULL DESCRIPTIVE LITERATURE AVAILABLE

Low Voltage
ECT SOLDERING STATIONS
Electronic feedback temperature control. 
Zero voltage switching to avoid damage 
to sensitive solid state components. 
Temperature is controlled within a 
narrow band. Selector dial on cabinet.
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Low-cost Battery 
Condition Indicator

by B. J. SIMPSON*

Monitoring the condition of dry batteries in battery-operated equipment 
can be inconvenient if no meter is fitted, as in the case of compact 
or inexpensive devices. This article describes a simple, low-cost battery 
indicator which is small enough to fit to most appliances and which 
gives a clear "good/bad" indication.

A problem with battery-operated 
apparatus is that the performance tends 
to fall off as the supply drops below the 
nominal battery voltage, with an increase 
of the battery impedance. Thus, it is 
necessary to check the battery voltage 
regularly to ensure good performance, 
and this check should be done on load.

Therefore a need often arises for a 
cheap built-in battery checker, suitable 
for retrofitting to existing apparatus. 
These two requirements usually rule out 
a meter.

Furthermore, if the load imposed on 
the battery varies with operating condi
tions, it is desirable that the battery 
checker impose a predetermined, fixed 
load, selected as being representative.

A precise measurement of battery vol
tage is unnecessary if one can ensure that 
the voltage, under test, lies between the 
nominal voltage and a predetermined 
lower voltage at which performance 
starts to deteriorate. In other words, one 
can use a simple good/bad indicator.

The circuit of the battery checker is 
given in Fig. 1(a). It contains two transis
tors which form a bistable switch, which 
triggers into one of its two states in 
response to an input voltage applied be
tween the slider of R2 and negative rail. 
When the input voltage is high enough 
to produce slightly greater than unity 
gain in the Q1, Q2, R5, R6 loop, the 
switch snaps on and current flows 
through the light-emitting diode D1 and 
the series resistor R4.

When the input voltage falls below the 
threshold voltage, the switch snaps back 
to the off condition.

In all trigger circuits of this kind, the 
circuit triggers off at a slightly lower vol
tage than that at which it triggers on. This 
will vary with the nominal battery voltage 
employed but, in this application, it is 
only the on-threshold that is of interest.

The important thing about this circuit 
is that the on-threshold voltage is 
remarkably constant over a wide range 
of battery voltages. It varies typically only

‘6 Eden Avenue, Turramurra, NSW 2074 

from 0.94 volt with a 3V battery supply 
to 0.955 volt at 18 volts.

The fact that the on-threshold voltage 
for this circuit is constant over a range 
of a few volts renders the circuit very suit
able for use in a good/bad indicator. In 
practice R2 is so adjusted that the off- 
threshold condition is just realised at a 
predetermined battery voltage selected 
as the lowest at which the apparatus will 
operate satisfactorily.

The LED will then light when the circuit 
is connected, via the push button, to a 
supply having a higher voltage than the

PB
BATTERY

FIG1 w. - <*»
F/g. 7. The basic circuit (a) is quite simple and is intended for a positive active circuit 
The negative active arrangement is shown at (b). It can also be used where both 
sides of the circuit are active, see text.
predetermined minimum. When the LED 
does not light the battery needs to be 
replaced. A green LED is therefore a 
good choice.

The minimum battery voltage at which 
this circuit will operate is set by the sum 
of the voltages across the LED, Q2 and 
R6, with the circuit in the on condition. 
This amounts to about 3 volts, which 
means that the circuit is limited to 
nominal battery voltages of 4.5 and 
above.

Resistor R4 determines the current 
through the LED, and also the load on 
the battery whilst being tested. In the 
original design, a load of 20mA was 
selected; a value which provides good 
LED illumination and a reasonable bat

tery load for many applications.
The value of R4 is selected for the 

specific application, depending on the 
nominal voltage of the battery to be 
tested. The value of R4 can be calculated 
from the expression R4 = (E-3)52 ohms, 
where E is the nominal battery voltage. 
The result may be rounded off to the 
nearest preferred value.

It seems unlikely that a battery load 
lower than 20mA would be required, and 
below 10mA the illumination of the LED 
becomes rather poor. It is more likely 
that a higher load current may be 
required and it is possible to connect a 
further load resistor in parallel with the 
LED/R4 combination to draw extra cur
rent. The maximum recommended cur
rent for the transistors used is 100mA, 
and then only for a brief test.

The value of the extra load resistor is 
easily found by experiment, however, an 
approximate value is given by (E-0.75)/A, 
where E is again the nominal battery vol
tage, and A is the additional current (over 
the 20mA) in amperes.

The values of R1 and R2 in the circuit 
are suitable for batteries up to 18 volts 
or so, and therefore cover most applica
tions. They draw a negligible current of 
0.4mA at 18 volts and less at lower volt
ages.

Resistor R1 could be omitted if 
desired, and R2 made, say, 10K ohms, but 
this would reduce the sensitivity of set

ting R2 for the minimum acceptable bat
tery voltage. Conversely, juggling the 
values of R1, R2 and possibly adding a 
further fixed resistor between R2 and 
ground could provide greater sensitivity 
of adjustment for a specific application.

To install this circuit, only the LED and 
a miniature push button are required on 
the panel; items which can usually be 
accommodated in an existing unit with
out too much trouble. The rest of the 
checker circuit can be located as con
venient.

To set-up it is necessary to decide the 
minimum acceptable battery voltage. For 
most dry cells, this is often taken as 1.25 
volts per cell. This is a margin of a little 
over 15%, but specific cases may suggest
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a closer or a wider margin.
Apply to the checker circuit a voltage 

at the minimum value which has been 
selected. This is conveniently done by 
using an external variable supply; posi
tive to the junction of R1 and R4, negative 
to ground. Then adjust R2 so that the LED 
just comes on. Check the on voltage (not 
the off voltage) by varying the variable 
supply voltage, readjusting R2 until, with 
a rising voltage, the LED comes on at the 
selected minimum.

The physical assembly of such a simple 
circuit hardly needs comment. Nothing 
is critical. For those who may wish to use 
a printed board layout, Fig. 2 gives a pat
tern and component layout. An alterna
tive circuit for negative active systems is 
shown in Fig. 1 (b).

Where two batteries are used to give 
positive and negative voltages about 
ground, Fig. 1 (a) can be used to check 
both batteries in series. Connect the push 
button to the positive active pole and the 
R2, R6 junction to the negative active 
pole.

-------E—C 
» •
Q2

•C BE

•B 1 R3 j» EARTH

- PB
Fig. 2. While simple enough to construct 
without a printed board, a suitable pat
tern may be useful where the indicator 
is to be included in a new board design. 
The pattern is shown from the com
ponent side, full size.

Readers may envisage other applica
tions for this circuit. For example, it will 
provide a simple monitor of an automo
tive system during operation. The moni
toring can be permanent if the push 
button is omitted, the low current drain 
permitting this. In this application it 
would be necessary to remember the 
effect of the switching hysteresis, and it 
may be necessary to set up the circuit for 
the off-threshold instead of the on- 
threshold.

There is also the possibility of provi
ding a universal battery checker, which 
could cater for batteries with voltages 
ranging from 4.5V to 30V or so. Provision 
could be made for two or more values 
of load current to be drawn from the bat
tery under test.

The cost of components for this circuit 
at present retail prices works out at less 
than $2.00; nearer $1.50 if the transistors 
are bought at bargain prices. The transis
tors are not critical, and almost any 
equivalent or near-equivalent types will 
work well. The cost and convenience of 
this circuit compares favourably with any 
alternative that is available, and is cer
tainly cheaper and easier to install than 
a meter. ®

magic 
button 

do-it yourself 
automatic 

door operator

The Magic Button Electrolift G5460A 
is made to be easily installed 

by the experienced handyman. 
All parts, hardware and simple step by step 

instructions are included.

Special Direct 
Over The Counter Price for December

s330
including tax and one transmitter.

Magic Door Centre
147 York St., Sydney. Opposite Town Hall 

241-245 Mitchell Rd, Alexandria.
Opposite St Peters Station

please include $8 for delivery in N.S.W. $15 interstate.

771933
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Metal locators are 
fun-try one!
One electronic device to capture the imagination in recent years is 
the metal detector or, as it is sometimes called, treasure detector. 
While we have not heard of anyone finding any vast quantities of 
treasure with these devices, they do have their serious uses and 
learning how they work can be an interesting exercise.

by WALTER NEVILLE

Metal detectors in one form or 
another have been around for many 
years — since well before World War II 
in fact. Their main role initially was a 
military one — to detect mines in the 
path of advancing troops. We have all 
seen pictures of an army sapper wear
ing a pair of headphones and holding a 
search coil ahead of him on a long han
dle. Hopefully, his metal detector will 
find the mine before the mine finds 
him!

More peaceful uses for metal detec
tors are to locate buried water pipes, 
electric cables in walls, nails in timber 
which is to be sawn and, at a more 
imaginative level, to find coins, 
jewellery, watches etc buried in the 
sand on the beach.

Unfortunately, these devices are 
often portrayed in somewhat ex
aggerated style, implying that they can 
detect quite small pieces of metal at 
great depths. In fact, the sensitivity of 
most of them is quite limited, usually to 
a few inches unless a very large mass of 
metal is involved. And even if it's as 
large as a pirate's treasure chest (or a fil
ing cabinet) it is unlikely that a typical 
metal detector will find it if it's more 
than a couple of feet under the surface.

In short, any pirate treasure that is 
buried more than a few feet below the 
surface is pretty safe as far as metal 
detectors are concerned. If your pirate 
treasure map tells you to walk 40 paces 
east, 30 paces west, then dig, we are 
afraid the only way to confirm the 
authenticity of the map is to do just that 
— dig!

But, pirate treasure jokes aside, what 
of the other suggested uses? Just how 
good are these devices at locating such 
objects? Not as good as we would like, 
might be a fair answer, but the perfor
mance of one of the units we are about 
to describe would, seem to be fairly 
typical. It will detect an Australian 20c 

coin at about 125mm (5in) in air, on the 
basis of a minimum discernible indica
tion after a little practice.

Any performance below this is hardly 
worth serious consideration. Anything 
above it would be most welcome, but 
may be difficult to achieve within the 
normal constraints of reasonable size 
and cost.

How do these devices work?
There are at least two broad 

approaches to metal detection. What 
appears to be the original concept, 
developed as the army mine detector, 
is the beat frequency system. This is the 
system used in the units we are about to 
describe.

It uses two RF oscillators, both 
designed to operate at the same 
nominal frequency, usually somewhere 
between 100kHz and 300kHz. The out
put of the two oscillators is fed to a 
common detector, followed by an 
audio amplifier driving an earphone or 
speaker.

The system is designed to detect the 
difference in frequency between the 
two oscillators, which appears as an 
audio tone equal to the difference 
frequency. Thus, if both oscillators are

SENSITIVITY TABLE
28-134 28-181

Copper water pipe
(Win) 90mm 180mm

Side cutters 50mm 100mm
Razor blade 65mm 90mm
Aust. 5c coin 50mm 90mm
Aust. 2c coin 65mm 100mm
Aust. 20c coin 75mm 125mm
370ml drink can

(aluminium) 125mm 225mm
Scissors 75mm 110mm
Filing cabinet 375mm 600mm
Man's watch with

metal band 50mm 100mm

on exactly the same frequency there 
will be no audible tone generated. But 
if one oscillator is, say, 200Hz lower or 
higher than the other, then a 200Hz 
tone will appear at the output.

One oscillator, called the reference 
oscillator, is a conventional arrange
ment using an ordinary coil and 
capacitor as the frequency determining 
elements. The other oscillator, the 
search oscillator, uses a similar or iden
tical circuit, but with a different form of 
coil.

This is the search coil. It is relatively 
large — 10 to 15cm across — and con
sists of only a few turns. It is normally 
mounted on the end of a long handle 
to enable it to be moved over the sur
face of the ground.

In the presence of metal this coil will 
change its inductance (not its "conduc
tance" as stated in one explanation) 
and this will change the oscillator fre
quency.

Suppose that the search oscillator 
was running 200Hz higher in frequency 
than the reference oscillator, produc
ing a 200Hz tone in the earphone. If we 
now bring the search coil close to a 
mass of metal this will (normally) 
reduce the inductance and cause the 
search oscillator to increase in frequen
cy to, say, 250Hz higher than the 
reference oscillator. Thus the audio 
tone will shift from 200Hz to 250Hz.

This is what the operator looks for 
whpn searching; a change of note, no 
matter how slight, as he moves the 
search coil back and forth. With prac
tice, quite small changes are readily dis
cernible, particularly if the coil is mov
ed rapidly over a suspect area.

The other main system uses two coils
in the search head, mounted at right
angles to each other. The electronics
consist of a high gain audio amplifier,
feeding an earphone or speaker, and
with the input connected to one coil
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Q1-Q4: 2SB84.2SB186.AC126 EARPHONE

820k:•

The same circuit is used for both

50pF =

«70 A« ’

ver-
sions of the metal detector. The tran
sistor Q2 and associated circuit forms 
the search oscillator and QI, etc. is the 
reference oscillator. Both are coupled 
into detector/amplifier stage Q3 and 
are further amplified by Q4.

The 28-134 kit is packed in a small 
plastic box, the bottom of which, when 
inverted, becomes the chassis on which 
the device is built. The box is per
forated and each row of vertical holes is 
identified by letters, and each horizon
tal row by numbers. This enables the in
struction sheet to identify any group of 
holes in which a particular component 
is to be mounted.

In most of these kits only the bottom 
of the box is used but, in this case, the 
top is also used. Note how these two fit 
together before the package is opened, 
so that they can be fitted back together. 
The top of the box (clear plastic) is used 
as a former for the search coil, making a 
single compact unit.

Since the kit comes complete with a 
comprehensive set of building instruc
tions, there is little point in duplicating 
these in this article. We will content 
ourselves with commenting on one or 
two points which we feel can be 
emphasised or enlarged upon with ad-

and the output to the other.
With the two coils at right angles 

there is minimum coupling between 
them, thus preventing the amplifier 
from going into oscillation. In opera
tion the gain would be advanced until 
the amplifier was on the verge of 
oscillation.

If, in these circumstances, the search 
head is brought near a mass of metal, 
the critical minimum coupling between 
the coils is upset and the amplifier, 
already on the verge of oscillation, 
spills over and gives out an audible 
note.

(Editorial note: A metal detector 
employing this principle was described 
in E.A. for January 1970. File No. 
3/MS/20.)

So much for some of the background 
to metal detectors. Is it practical for the 
home constructor, even a beginner, to 
construct one?

The answer is yes, particularly as 
there are now a couple of kits on the 
market which not only use proven cir
cuitry, but eliminate the hassles nor
mally associated with getting together 
all the bits and pieces. In particular, a 
kit of this kind can solve many of the 
hardware problems which might 
otherwise be beyond the mechanical 
resources of the home constructor.

But just because we have written this 
story around these kits, it does not 
mean that this is the only way they can 
be built. Virtually all the electronic 
components are routine devices which 
should be available from almost any 
parts supplier. We will have more to say 
about some of these later on. As far as 
the mechanical side is concerned, the 
individual reader can make up his own 
mind as to what he can construct 
himself and how elaborate he can make 
it. There is even scope for experiment 
in improving the original performance.

Both kits are Science Fair products, 
distributed through the Tandy stores. 
One is the Science Fair kit No. 28-134

The simpler ver
sion of tne detec
tor, built on a 
plastic chassis. 
Note how the 
search coil is 
wound on the 
clear plastic por
tion of the original 
box. Sticky tape 
holds the coil in 
place and the two 
halves of the box 
together.

and the other is kit No. 28-181. Both use 
the same circuit, and similar com
ponents, but there is considerable 
difference in the finished product.

The 28-134 kit is the cheaper of the 
two ($9.95) and should not really be 
considered as anything more than an 
instructional device to demonstrate, in 
a practical way, how this kind of metal 
detector works.

A study of the accompanying circuit 
will help explain how the theory dis
cussed earlier is put into practice. The 
transistor Q2, along with the coil in its 
collector circuit and associated com
ponents, forms the reference oscillator. 
The output of this oscillator is fed via a 
50pF capacitor to the base of Q3, which 
functions as a detector and amplifier.

Transistor Q1, with the search coil in 
its collector circuit and a similar circuit 
configuration, forms the search os
cillator. Output from it is also fed to the 
base of Q3 via a 50pF capacitor, where 
it is mixed with the output from the 
reference oscillator. Output from Q3 is 
the audible difference frequency which 
is fed to Q4 for further amplification 
and then to the earphone via a volume 
control.

vantage.
The first thing to do with a kit of this 

kind is to check off the components 
against the list in the instruction folder. 
Quite apart from the obvious reason 
for doing this, it provides an opportuni
ty for the beginner to acquaint himself 
with, and identify, components with 
which he may not be familiar. Resistors, 
in particular, need to be identified by 
their colour code (supplied) and the 
experience gained from this exercise 
will prove invaluable.

Other components, capacitors, tran
sistors, diodes etc are also portrayed 
pictorially as an aid to their recognition 
and lead identification. One of these 
which is not quite up to date is that for 
the electrolytic capacitor. The current 
trend is to identify the negative lead 
with a black band running the length of 
the capacitor body, sometimes accom
panied by a negative sign (—) in a small 
circle.

Other capacitor markings can also be 
confusing. For example, the figures 
"104" on a plastic capacitor can easily 
throw the beginner who is looking for 
the 0.1uF quoted in the parts list. In 
fact, they mean the same thing. The
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2650 HOME COMPUTOR SELECTION GAME

DO YOU 
WANT TO BUILD 

A POWERFUL, 
LOW COST 

HOME COMPUTER

START HERE

SELECT A BASIC SYSTEM

A. EA BABY 2650 $75.00
B. KT 9500 COMPLETE

$199.00
C. EA 2650/KT9500

CONVERSION $142.00

MEMORY

$100.00
$ 25.50

$180.00
$135.00

LOW COST TV TERMINAL

A MUST TO GET THE MOST OUT OF YOUR 
SYSTEM - INCLUDES AUTOMATIC SCROLLING, 

CURSOR, FULL EDIT FACILITIES

ETI 632 VDU PLUG IN VERSION
632 ECONOMY VERSION. . .

CASSETTE 
INTERFACE
For Low Cost 
Bulk Storage

CT750 (Assembled)$37.50
Radio Electronics low cost 
kit with test tape and 
instructions $22.50

4K STATIC RAM KIT 
1K RAM STICKS . . . .

LIMITED 
QUANTITY 

ONLY

YOU NOW HAVE A MOST 
COST EFFECTIVE HOME 

COMPUTER SYSTEM

POWER SUPPLY 
DECISION

+5, -12V
A. 1ALCPSKIT $15.00

B. AT 512 ASSEMBLED
UNIT -12

$27.50
C. AT 1250 HI-CURRENT

$47.50

SOFTWARE GAMES PACK

TAPE WITH LISTINGS $12.50

ASTRO TREK, HANGMAN, NIM, 
POKER MACHINE, MASTERMIND ETC

2650 USERS GROUP
INITIAL MEMBERSHIP INCLUDES 

PROFESSIONAL DOCUMENTATION 
PACKAGE CONTAINING A MOST 

PREHENSIVE SOFTWARE 
LISTINGS INCLUDING 

TEXT EDITOR 
ASSEMBLER 

BLOCK MOVE 
ASTRO TREK 

BAUDOT ROUTINES 
VARIOUS GAMES 

SORTING ROUTINES 
MATHEMATICS PACK

AGES ETC, ETC $40.00

2650 HOME STUDY 
PROGRAMMING COURSE 

CASSETTES AND WORKSHOP 
NOTES
A vailable soon

A LSO INCL UDES UP DA TE 
SER VICE

NEED MORE INFO send 
$1.00 and return address 

for full details

APPLIED 
TECHNOLOGY

APPLIED TECHNOLOGY P/L
109-111 Hunter St., Hornsby 2077.
Phone: 476 4758, 476 3759
Hours: Mon — Fri. 9 — 5, Sat All Day.
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Metal Detector

combination "10 4" stands for 10 
followed by four zeros, or 100,000 (pF). 
And 100,000pF equals 0.1uF.

A small magnifying glass is a handy 
addition to your tool kit, since many 
modern components are so small that 
the information printed on them is 
almost impossible to read unaided. It 
will also help to identify some of the 
more subtle colours used to code small 
resistors.

There were some changes in our kit 
(transistor type numbers was one) but 
all were covered by appropriate notes. 
Check these before pressing the panic 
button in the event that there appears 
to be an error. If there really is a mis
take, take the kit back to your nearest 
Tandy store and explain what is wrong.

Assembly is best performed by simply 
following the step-by-step instructions, 
ticking off each step as it is completed. 
This approach may prove frustrating to 
those who can read a circuit and we ad
mit that, half way through the exercise, 
we had doubts that the thing would 
ever work. But it did — immediately it 
was switched on. We imagine you will 
be similarly successful.

In a simple project of this kind there 
is not much incentive to make a neat 
job of the underside wiring, particularly 
as one may wish to ultimately salvage 
the components for other experiments. 
For this reason we trimmed the leads by 
only minimal amounts, leaving most of 
the components sitting well above the 
chassis. In a few cases, however, the full 
length of the pigtail is needed to reach 
the appropriate junction point.

One part of the job which is a little 
tricky is soldering to the coil pins. These 
are barely long enough to come 
through the plastic, and some damage 
to the plastic around this area is almost 
inevitable. Also, the pins are quite close 
together and some care may be needed 
to prevent bridging them with solder.

Winding the coil calls for a little care, 
although ours turned out very neatly. 
The first thing to do is to unwind the 
hank of wire supplied, and wind it onto 
some kind of holder. (We used the 
cardboard box in which the kit was 
packed.) It is almost inevitable that it 
will tangle while being unwound, and 
the middle of a coil-winding operation 
is no time to untangle six or seven 
metres of fine wire! Wound onto a 
holder it will be much easier to use.

The coil is wound on the lid of the 
box and, for obvious reasons, should be 
as close to the top of this as possible. 
On the other hand, the box is slightly 
tapered, creating a tendency for the 
winding to slip off. Plenty of sticky tape 
is the answer, particularly for the first 
turn. Once that is held firmly in place it 
will support the remaining turns. 
(Secure the tape dispenser so that 

lengths of tape may be withdrawn with 
one hand.)

To secure each end of the coil we 
pulled an old trick from the days of 
home wound radio coils. Where the 
winding is to start drill two small holes 
(1/16in or smaller) about 5mm apart, 
parallel with the top of the box. Drill 
two similar holes where the coil is to 
finish, allowing that the coil will be 
about 4mm wide. (Leave, say, 6mm.)

The beginning of the coil is anchored 
by passing the wire back and forth 
through tne two holes several times, 
leaving enough free wire for ultimate

The 28-181 kit, showing how the board 
is mounted on the front panel. Note 
how the battery is wedged in the case.

connection to the chassis. Wind on 13 
turns which, in our case, left in
sufficient for another turn, but plenty 
for connection to the chassis. Again, 
secure the wire by passing it back and 
forth through the two holes. Finally, 
tape the winding in several places to 
protect it.

The ends of the coil should be trimm
ed, cleaned, and soldered into the cir
cuit. The two halves of the box are then 
mated and secured with sticky tape. 
The battery is a miniature 9V type, such 
as the 216, or similar. Current drain is 
modest, between about 4mA and 
10mA, depending on the level of note 
being generated.

The circuit is set up by setting the 
pitch control (R8) to its mid position 
and the volume control (R16) fully 
clockwise. Adjust the slug in the coil of 
the reference oscillator until a whistle is 
heard in the earphone. It should be 
possible to adjust this for decreasing 
frequency down to zero (zero beat), 
then increasing frequency as the slug is 
turned further in the same direction. 
Leave it set for zero beat.

In use, R8 is adjusted to give the 
lowest audible frequency and on that 
side of zero beat where the presence of 
metal causes an increase in frequency. 
Under these conditions the ear is most 
sensitive to small changes in frequency.

As we said earlier, the 28-181 kit is 
designed around the same circuit, but 
is a much more serious approach as 
regards hardware and the final form of 

the instrument. The price of this kit is 
$26.95.

A good idea of its general 
appearance can be obtained from the 
accompanying photographs. The elec
tronic circuitry, battery, controls etc are 
housed in a small plastic box mounted 
on a telescopic shaft, and fitted with a 
convenient nandle. The search coil is 
mounted on the other end of the shaft, 
connected by a coiled cable. The angle 
of the search coil can be adjusted 
relative to the shaft.

The circuit is built on a printed 
board, which makes wiring a good deal 
easier, and this board is secured to a 
metal panel which mounts in the plastic 
box. An attractive decal is supplied 
which, attached to the front panel, 
identifies the controls and gives a 
professional appearance.

The search coil is ready-made and 
equipped with an electrostatic shield 
on the underside. This latter feature 
appears to be very effective.

As with the simpler kit, it is supplied 
with extensive constructional details, 
such that almost anyone should be able 
to construct the device and have it 
work first time. And, as before, we will 
confine our remarks to those points 
which may stand elaboration.

The printed board, as supplied, 
needed a little trimming in the corner 
cut-outs before it would fit easily 
between the panel support pillars. This 
needs only a few moments' work with a 
small file.

The search coil supplied with the 28-181 
kit. It is fitted with an electrostatic 
shield on the underside.

The larger section of the telescopic 
shaft passes right through the box and 
extends out the other side by sufficient 
(about 90mm) to support the plastic 
handle. In our case the holes in the box 
needed to be enlarged slightly to admit 
the shaft but, as it is intended to be a 
push fit, do not be heavy handed.

The black plastic handle proved to be 
quite a tight fit on the shaft and we 
finished up hammering it on with a 
piece of wood. Make sure that the 
thread on the other end of the shaft is 
protected by the ferrule before doing 
this. Note that the end of the box with 
the larger hole (to take the coiled 
cable) goes towards the search coil. 
This cable hole also needed enlarging 
slightly in our case.
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NOW 
HEAR 
THIS!

Our new magnetic cartridge, the 
Ortofon M 20 Super, will almost 
certainly be found among the best 
in every review and test report you 
are likely to see.

But if you feel weighed down by 
curves and diagrams, maybe you 
should skip the reading for a 
change and concentrate on 
listening.

When you agree that no other 
cartridge sounds better than our 
new M 20 Super—go ahead and 
buy it.

You can always ask for the 
literature afterwards. Just to prove 
that your ears told you the truth 
and nothing but the truth.

ortofon
accuracy in sound

Latest from Ortofon is the M 20 Super 
—a unique magnetic stereo cartridge, 
based on our exclusive world-patented 
Variable Magnetic Shunt (VMS) 
principle.

Harman Australia Pty. Ltd.
P.O. Box 6, Brookvale, NSW 2100
Telephone: (02) 939 2922. Tlx: 24873

Metal Detector

The decal is a self adhesive type, and 
a little care is needed to line up the 
holes in it with those in panel. 
However, it appears strong enough to 
stand pulling off and repositioning if 
necessary.

The other main points to watch are 
careful identification of component 
values, particularly the resistors, the 
polarity of electrolytic capacitors, and 
the identification of the transistor leads.

Our unit worked first time, except 
that the pitch control did not work. This 
turned out to be our fault, as we had 
mistaken a 4700 ohm resistor (yellow, 
purple, red) for the 470 ohm resistor 
(yellow, purple, brown) in series with 
the R8 moving arm. The mix-up did not 
effect the rest of the circuit, but shows 
how careful one needs to be.

Watch the height of the components 
above the board, particularly those 
located under the slide pots, but all

RINGING UP 
A GOOD 'SWEEP'

YOUNG honeymoon bride Mrs 
Sharrin Langlands was extremely 
upset when she lost her wedding 
and engagement rings in the surf 
near Mackay late last week.

After hours of searching with her 
husband, Dern, they had virtually given 
up hope of finding them until Dern 
thought of asking the Army for help.

Help arrived at the weekend in the 
form of two soldiers from Townsville's Lavarack barracks and two mine detectors.

Sgt Barry de Bomford and Pte 
Michael Jones spent six hours 
“sweeping” the beach with the mine detectors before success.

T he rings were found under 15cm of sand about two metres apart.

This news item appeared in the Sydney 
"Sun" for October 24, 7977. It gives 
some idea of what can be done with the 
best equipment and training.

must clear the front panel. Regarding 
the slide pots we suggest that surplus 
lead be cut off, rather than bent over, 
where it comes through the board. 
Once bent and soldered it would be 
almost impossible to remove a pot 
without wrecking the board.

How do the performances of these 
two units compare? Rather interesting
ly, the more elaborate model is 
significantly more sensitive than the 
cheaper version, in spite of the fact that 

they both employ the same circuit. We 
can only conclude that the difference is 
due to design of the search coil in each 
case. Suffice it to say that the 28-181 
model will detect some objects at up 
to twice the distance possible with the 
simpler version.

For those who .feel competent to 
work from the circuit and who are 
prepared to do their own collecting of 
bits and pieces there should not be too

The 28-181 kit fully assembled. The 
decal on the front panel gives a 
professional finish.

many problems. Alternative transistor 
type numbers are given on the circuit 
and most of the other components are 
quite straightforward.

About the only ones requiring 
special mention are the reference 
oscillator coil and the search coil. The 
reference oscillator coil is a 455kHz IF 
transformer, with the secondary widing 
and any primary tap ignored, but with 
the internal capacitor retained.

To make a search coil we suggest 
starting with the design used in the 28- 
134 kit. This used 13 turns of enamelled 
wire, approximately 0.28mm, 29B&S, or 
32SWG, around a plastic box measuring 
120mm x 95mm. Both oscillators are 
designed to work at about 300kHz.

Finally, the accompanying table will 
give some idea of the performance to 
be expected from these two units. All 
the measurements were made in air, 
and may need to be modified for 
buried objects.

It will be noticed that the difference 
in sensitivity varies from about 1.5 to 1 
to 2 to 1. This inconsistency appears to 
be due to the shape or area of the 
object (rather than its mass) relative to 
the size of the coil. It would seem that a 
large coil may be less sensitive to a 
small object than would a smaller coil.

It was also noted that both units are 
less sensitive to ferrous metals (iron and 
steel) than to non-ferrous metals. It 
would seem that losses in the search 
coil tend to be somewhat offset by the 
magnetic characteristics of ferrous 
metals, whereas non-ferrous metals 
cause losses only.

But, these finer points aside, one 
thing is obvious. If you take it out on 
the beach these days, there is a far 
better chance that you will find drink 
cans than 20c pieces! But it's still fun 
trying. $
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YOU HAVE SPOTTED A WINNER

colours.GAME DESCRIPTION

TENNIS:
The game is designed to simulate playing methods and 
rules of table tennis as closely as possible. The display 
consists of a rectangular court with dotted centreline in 
white on a green background. The left player is RED 
and the right plaver BLUE.

□ !ïï
L-— 1

Each player has vertical and horizontal movement within 
the confines of his own half of the court. The bat is blan
ked out on entering the opponents half of the court. The 
game is started by resetting the score which sets initial 
conditions and gives the first serve to the left hand player. 
The serve will then alternate every 5 points. Points are 
won by deflecting the ball past an opponent and contac
ting either left or right baselines to score. To win the game 
21 points must be reached with a clear margin of 2 points. 
If 20-20 is reached then the deuce circuitry operates and 
the winner is the first player to gain a 2 point advantage. 
The game also contains a double hit protection in that If a 
player does hit the ball a second time before his opponent 
nits, then he looses a point by default. A double hit is also 
registered when the ball is served (from the relevant base
line) and the player whose serve it is hits the ball before 
his opponent. This feature is included to prevent a player 
from staying near the baseline for serves. It means he must 
move away and get back quickly for the serve return 
which at fast speed makes the game more interesting and 
skilful.

SOCCER:
This game is designed to simulate English football but 
could equally be called hockey. The display consists of a 
rectangular court as in tennis but the left and right base
lines are broken to create "GOAL AREAS". Tne court 
outline and centreline are again white. To provide a more 
realistic simulation of the game, "STATIC DEFENDERS" 
are positioned in front of the goal areas, to act as goal 
keepers. Both players can move over the whole court 
area. The background is green and the static defender 
colours are RED and BLUE to match the normal players

DELTA DESIGN LABORATORY
red bank COURT

Please send me ......... Delta 78 Colour TV Game(s) at $59.50 plus $3.00
for post, pack & insurance. I enclose cheque/money order for $ ...............
Name:.........................................................................................................................
Address:.....................................................................................................................

ST. ALBANS VIC.3021
.State: .Postcode:

PHONE (03) 396 3742 TELEX 33321

pay by bank card if you wish
Name on Bank Card:.^.................^.y.....y......—..........
Bank Card No: I I I I I I I I I .1 L—JL
Signature:.........................................................................

To score points the ball must pass through the goal area. 
The ball will then serve from the loosing players side but 
from the centre line (io. if left wins, the ball will serve 
from right to left and will appear from the centre line to 
simulate a kick off). Since no point target is set in foot
ball or hockey the game is won by the number of goals 
scored in a given time. When score reset is pressed at the 
start of the game the first kick off is given to the left 
player and an internal timer is reset, which times out after 
3 minutes. This then operates the end of game signal, 
The player with the highest score being the winner. 
Double hit circuitry does not operate in football. This 
enables players to "DRIBBLE" and hit the ball as many 
times as required. This of course will operate the speed 
incrementer and a player can quickly loose control by too 
many hits.

SQUASH:
This game follows the rules and scoring methods of squash 
but could be equally called handball. The display again 
consists of a white court outline with the right hand side 
totally white to simulate a "WALL". The background is 
again green and players are RED and BLUE. The ball is 
white.

kJ E

Both players can move over the whole court area. The ball 
is served from the "WALL" and left (RED) has the first 
serve after depressing the game start button. To win a 
point, a player must win on his own service by deflecting 
the ball past his opponent and contacting the left hand 
baseline. If a player wins a point on his opponents serve 

f To: Delta Design Laboratory:

»DELTA 78«

THE MOST 
ADVANCED

COLOUR
TV GAME 

WITH VERTICAL 
& HORIZONTAL 
BAT CONTROL 

$59.50
ihen he only gains a service and not a point. This simula
tes the normal scoring procedure of squash. Double hit 
feature in squash as follows:
When the ball comes off the wall either from a serve or 
in normal play, then only one player is eligible to play 
the ball, (ie. if RED last hit the ball, then BLUE is due to 
play). If RED hits again then BLUE is automatically 
awarded a point and the next serve. Similary, when a 
Slayer has played the ball and hits again before the ball 

as contacted the WALL, he looses a point and the serve.
The first player reaching 9 points is the winner if a margin 
of 2 points exist. If 8-8 is reached, then the deuce circuit
ry operates and the winner is the first player to gain a 
2 point advantage.
BALL SPEED:
The ball has three pre-settable speeds: slow medium and 
fast. When the AUTO-SPEED switch placed in the ”ON” 
position, the ball speed will increase to the next higher 
speed to that previously set by the user after four player 
hits have occured. At the end of each point the ball speed 
reverts to the original set speed and the "SPEED INCRE- 
MENTER" will operate again. These speed-up features 
can be inhibited to enable any particular speed to remain 
constant by setting the Auto-Speed Switch in off position.

SCORING:
The score is displayed only during the time that the ball 
is out of play and leading zeros are always blanked. At the 
end of a point the new score is displayed and at the end 
of a game the score is displayed flashing on and off as 
an indication that the game is over. Operation of the game 
start button (located on the left player control box) will 
reset the score to zero and initialize the conditions to start 
a new game.

SERVE:
When the serve switch is placed in "AUTO" posi
tion the game is started automatically after each score. 
When the switch is placed in "MANUAL" position, the 
game can only be started after depressing the serve button 
located on the right player control box.

SOUND:
Sound is provided to indicate various events as follows:- 
1) When the ball is served into play - short bursts of high 
frequency. 2) When the ball hits a bat - medium burst of 
medium frequency. 3) When a point is won - long burst 
of low frequency. 4) When the game ends - medium and 
low frequencies alternating.

INSTALLATION:
Simple connection to the aerial socket of vour TV set.

£A.

ELECTRONICS Australia, December, 1977 75



Circuit & Design Ideas Conducted by Ian Pogson

CiCUi' ideas andJesi9n n°'eVe'eC,ed from technical literature, reader contributions and staff jottings As they have not necessarily been tested 
in our laboratory, responsibility cannot be accepted. Your contributions are welcome, and will be paid for if used '

Resettable fuse with SCR and relay

Most direct current power supplies 
rely on a circuit breaker, current sen
sing circuit, or fuse for current overload 
protection, but this simple resettable 
fuse circuit has advantages over all 
three. Built around a silicon controlled 
rectifier and line relay, it is faster than a 
circuit breaker, less complex than most 
current sensing circuits, and never in 
need of replacement.

How the circuit operates is evident 
from (a). Momentarily depressing S1 
closes the relay so that current flows 
from the supply to the load. In normal 
operation, the voltage across points PQ 
will be equal to the nominal supply 
voltage, and the normal operating 
voltage will appear across the relay win
ding. The relay and resistor R2 are 
selected according to the DC supply 
voltage used and the relay's rated coil 
voltage, respectively.

Excessive current to the load causes a 
voltage drop across R1 greater than 
0.65V and switches on the SCR. The 
anode-to-cathode voltage of the SCR in 
the conducting region is approximately 
2V. This voltage, also across the relay

coil, is far below the relay's holding 
voltage. Consequently, the relay opens, 
disconnecting the load from the 
supply. The relay may be reset by 
depressing SI again.

If a variable threshold point for SCR 

switching is desired, the SCR's gate can 
be connected to RI through poten
tiometer R3. Resistor R1 is calculated as 
before.

(By Russell Quong, in "Electronics".)

Simple phase-locked loop
The conventional t -transistor mul

tivibrator can be converted into a sim
ple audio frequency phase-locked loop 
by the addition of a few components. 
Transistor Tr1 and the diode are con
nected as a logic gate and conduct dur
ing alternate half cycles of the input 
and VCO waveforms respectively.

The output of this phase-detector, 
when filtered, is most negative when 
the waveforms are in phase, and most 
positive when they are in antiphase. 
Because the diode conducts only when 
Tr2 is saturated, the action of the mul
tivibrator remains unaffected. Once 
phase-lock has been established the 
VCO settles to an equilibrium phase, 
lagging the phase of the input by an 
angle which depends on the difference 
between the frequency of the input 
and the free-running frequency of the 
VCO.

With the component values shown, 
phase-lock is maintained from 100Hz to

around 3kHz. Within this range, the 
output changes linearly at about 
14mV/Hz. The response to a sinusoidal 

frequency modulation is 3dB down at 
about 50Hz.

(By I. B. Cole, in "Wireless World".)
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Test instruments from Dick

PROFESSIONAL. QUALITY MULTIMETERS }|IGH SENSITIVITY
10 MEGOHM!!

WOW!

ALL PRICES INCLUDE SALES TAX!Cat. Q-1270

$4150MODEL TE22D TE20D

FOR THE SERIOUS HI-FI BUFF

FOR SERVICE. RESEARCH OR DESIGN

VALUE
Range:

2.8kg

Decibel
-52 dB
-42 dB
-32 dB

Power Source: 
Dimensions:

38 dB
28 dB
28 dB

- 8 dB
2 dB

12 dB
22 dB
32 dB

S124.20 
S155.25 
S228.85 
$557.75 
$481.85 
$1007.40 
$110.40

RF SIGNAL 
GENERATOR 
6 fund & 1 harm, 
bands, dual output 
RF terminals plus 
a crystal socket for 
self-calibration or 
marker generator. 
Tuneable RF output 
Makes trouble 
shooting easy in 
tuner & IF circuits. 
Real value!

Frequency Range: 
Frequency Accuracy: 
Audio Output: 
Internal Modulation: 
Tube Complement:

22 dB to
12 dB to
2 dB to
8 dB to

18 dB to

Frequency Response: 
Output Impedance: 
Frequency Accuracy: 
Distortion:
Tube Complement:
Power Supply: 
Dimensions:

Cat Q 1210
Cat Q 1220
Cat Q 1230
Cat Q-1241
Cat Q-1242
Cat Q-1246
Cat Q 1250

Trio VT108 FET meter
Trio AG202A Audio Generator
Trio CO1303D CRO
Trio CS1560A 15MHz dual CRO
Trio CS1562 10MHz dual CRO
Trio CS1570 30MHz dual CRO
Trio SG402 RF generator

To 8 volts
Approx. 400c/s
12BH7A, 6AR5, Silicon Diode and
Germanium Diode
105/125, 220/240 volts, AC, 50/60 Hz

WAS $8.75 Now only S6.75

SIGNAL INJECTOR
For easy servicing of all radio, T V , amplifiers, tape equipment etc. 
Fully transistorised unit has a signal output from audio through to 
H.F. frequencies - a must for all servicemen - will pay for itself in 
saved labour. Battery included.

FET V-O-M WITH REVERSING 
SWITCH PLUS dB SCALES!

200pV to 30V in 8 ranges
20Hz to 100KHz t 1dB 1KHz reference

Measure- generate- inject -compare-mspect
Give yourself a Xmas present that you’ll appreciate for years

Less than 2%
68M8, 12AT7, 6x4
AC 50/60 Hz 220 240 volts
215 x 170x 140 Weight:

Ideal for service work, this 10 meg meter 
replaces that old VOM you've had for too 
long! Completely solid state (FET) so there's 
no need for mains power. Big banana sockets 

take your normal test leads, 
. (Plus ensure better

J contact for accuracy!) 
Incredible price for such a® S prized instrument!

Cat Q-1200

120 kHz - 500 MHz

SPECIFICATIONS:
Frequency Range: Sine Wave - 20 to 200 kHz in 4 bands 

SquareWave -20Hz- 30 kHz
• 1%d8
1 Kohm

SPECIFICATIONS:
Measuring range: 
Frequency response:
Voltage Range: 
200pV to 10mV

1mV to 30mV 
2m V to 100mV

10mV to 300mV 
20m V to 1V

100mV to 3 V 
200m V to 10V

1V to 30V 
Accuracy: 
Input Impedance: 
Dimensions:
Cat. Q 1492.............

140x 215x 170 Weight: 3 kgs
.. . S95.00

AUDIO GENER- i 
ATOR: QUALITY’.’
Th is unit has both sine 
& square wave output 
at less than 2% dist
ortion. Frequency 
goes down to 20 Hz 
and up to 200kHz 
(sine) and 30kHz (sq). 
Output voltage is 7V 
rms for sine & 7V 
p-p for square.

t3% Full Scale
1 Megohms in all ranges
142H x 90W x 42D mm Weight: 300 gr.
.................................................................$41.50

EQUIP YOUR LAB OR WORKSHOP WITH 
EXTRA VALUE 'TRIO' TEST GEAR . . .

AC MILLIVOLTMETER J
This meter is ideal for all audio system voltage and sound level

plus lOOk/V
I We have sold thousands of these! Not just a 
L multimeter — it checks out transistors too! 
k That’s right! This high impedance unit also 
n doubles as an Ico & Hfe checker to give you a 1 

go/no go transistor test. It has 34 ranges inc.
Wl AC & DC current to 1 0 amps! There are too 

■ many ranges to list so suffice it to say thay 
fSwiC r"^are al’ highly useful &JB^^SQwell chosen!

Ar B Optional case available!
(Cat Q-1 1 37 — $1 5.00) 

B Jr Cat Q-1 1 36

I BUDGET! Ik/V 
8 HANDYMAN RANGES

You don’t need an expensive meter for most of 
the ‘handyman’ tests around your home, etc. 
This little beauty is ideal for checking power points, 
continuity, car wiring, etc etc etc. 15, 150 & 1000 
volts AC & DC, plus a resistance scale (ohms) and 
a current scale (150mA). It’s low sensitivity is 
¡very handy at times, especially in non-service work., 

III You can’t beat this 
HB B B incredible value!

CatQ-1010

VALUE! 20k/V 
20 RANGES PLUS dBs
Our most popular multimeter lately: and no 
wonder! This really is very good value for money. 
High sensitivity (20k ohms/volt) makes it ideal for 
most service work as well as general handyman 
testing. Incredible 20 ranges plus dB scales for 
every test: 0.1 — 1000V DC (6 scales) 2.5— 1000 
V AC (5 scales) 0.05 — 500 
mA (4 scales) plus resistance ■■
5k — 5M ohms! a® ®
Prices must increase soon!

Cat Q-1024 A|Jb*W

(but prices must rise
so hurry!)shortly

DICK SMITH ELECTRONICS GROUP
SYDNEY 
30 Grose St

MELBOURNE 
399 Lonsdale St 
City. Ph 67-9834. 
NEW Opp. Myer’

SYDNEY 
125 York St 
Qty Ph 29 1126 
Open 'til 8PM Thursday

BRISBANE 
166 Bridge Rd 
Buranda Ph 391 6233 
Open 8 30AM1

SYDNEY 
361 Hume Hwy

SYDNEY 
162 Pacific Hwy

ADELAIDE 
203 Wright St 
City
Due open shortly1

MELBOURNE 
656 Bridge Rd 
Richmond. Ph 42 1614 
Handy location1

MAIL ORDER DEPARTMENT PO Box 747. Crows Nest NSW. 2065 Post & Pack Extra. Bankcard welcome (at all stores, too1)
Open 'til 8PM Thursday Now Open

CHECK OUR 
PRICES AGAINST 
COMPARATIVE 
INSTRUMENTS!



CIRCUIT & DESIGN IDEAS

Another colour TV thief trap

CHASSIS

TO ALARM UNIT
SMALL HOLE DRILLED IN CHASSIS

SET GROUND OR MAINS GROUND
In Circuit & Design Ideas for October 

1977, a colour TV thief trap was descri
bed. It was suggested that this device 
may be useful for such places as motels. 
My experience is that many motel in
stallations have the coax cable con
nected to earth at the "delivery" and 
thus all the sets on the same run will be 
connected to the shield. This means 
that the simple system as described 
would be ineffective.

The circuit which I have developed 
and installed in some motels is at least 
one answer to the thief problem. It is 
based on the CMOS quad NOR gate 

4001 and requires only half of a chip per 
room.

Resistor R1 must be contained within 
the TV receiver chassis. The resistor is 
soldered onto its wires after they have 
first been passed through a hole in the 
chassis. Operation is basic logic except 
the values of R1, R2 and the zener 
diode may need some brief explana
tion.

As I have made use of the voltage 
threshold (45% Vcc) that the gate 
switches on, R1, R2 and the zener diode 
are chosen to keep gate (a) on and gate 
(b) off during normal conditions. 
Should the wire to R1 be opened the 

zener diode conducts causing gate (b) 
o/p to go low and switching on Q1. 
Should the wires be shorted gate (a) 
switches off causing gate (b) o/p to go 
low, switching on Q1.

Typical circuit values — R1, 3.9k; R2, 
2.2k; R3, 220k; R4, 47k; R5, 470 ohms; 
zener diode, 5.1V; Q1, BC557; D1, 
1N914.

(By Mr G. J. Brand, 15 Gwinganna 
Crescent, Holden Hill, SA 5088:)

Charger for nicad batteries
This battery charger has two charging 

rates, selected by S1. The circuit is a 
simple one and based on the fact that a 
forward biased silicon diode has about 
0.6V drop across it. CR1 and CR2 have a 
combined voltage drop of 1.2V and the 
emitter-base junction of Q1 has a 0.6V 
drop, causing the net voltage drop 
across R1 or R2 to be 0.6V.

The charging rate is equal to the 
emitter current of Q1 and since the 
base current is small, may be con
sidered to be the same as the Q1 collec
tor current. This current is determined 
by dividing 0.6 by the value of the 
selected resistor. R1 and R2 should be 
5% tolerance resistors of wattage rating 

chosen to dissipate the calculated 
amount. The values of R1 and R2 may 
be found by dividing the desired charg
ing rate in amperes by 0.6.

One definite advantage of this 
charger is that any battery rated up to 
12.5V may be charged. The author 
selected charging rates of 60mA and 
3mA, yielding resistance values of 10 
ohms and 200 ohms, respectively. The 
transistor should be capable of handl
ing the current and power involved. A 
type MJ2955 mounted on a heat sink 
should be suitable for most 
applications.

(By Michael Alterman, WA3KXT, in 
"QST.)

RADIO DESPATCH 
SERVICE869 GEORGE STREET, SYDNEY 2000 PHONE 211 0816, 211 0191

• Wide range of gold plated UHF connectors, 
adaptors, etc for CB use

• Extensive range of "TELEX” C B Power mics. 
and mic headsets

• "Copitar” binoculars with leather case, three 
models — 7x50 zcf. 10x50zcf, 12x50zcf

• Electronics project kits — ideal for Xmas gift.
• Good range of Veroboard for projects in stock
• “Consound” AM & AM/FM Pocket & Portable 

size transistor l/RADIOS
• CA2 — Electronic Whooper multi-purpose car 

alarm.
• " Seiko” battery operated digital alarm clock — 

white only.
• "Gannon” D-Subrrtimature 9-50 pin connector 

range available with covers
• Selective range of N S Ladies' & Gent's L C D 

digital watches. Gold or s/steel finish
• Good stock of transformers, battery chargers & 

power supplies.
• Cables to suit — audio. TV. Mic, CB. Speakers 

and Power Good range carried
• Selective range of L.V. Relays. Cradle & P C B 

types available.
• Patchcords for audio, radio, phono and tape 

recorder connections available.
• EA & ETI Project PC Boards carried
• TV aerials & accessories stocked to suit colour 

and black and white

Open Mon. to Fri 8.00a.m. to 5.30p.m. 
Saturday 8.00a.m. to 11.45a.m. 

TRUST R.D.S.



Guess Whose Dads Got a SINGER ?
’DAVID WILLIAMS S DAD USES ONE TO

Service land, marine and 
airborne 2-way systems, 
CB, amateur and commer
cial transceiver equipment 
operating in the 50 KHz to 
1.3 GHz range including 
AM, FM & SSB. The Singer 
FM-10CS is a combination 
instrument and includes the 
functions of a:
• SIGNAL GENERATOR

• FREQUENCY METER

• SPECTRUM ANALYSER

• SWEEP GENERATOR

• NETWORK RESPONSE INDICATOR

• AM MODULATION MONITOR

• FM DEVIATION MONITOR

• AUDIO OSCILLATOR

• MONITORING RECEIVER.

Pertinent Operating 
Specifications:
• 2 uV Sensitivity
• 1 Hz Frequency Resolution
• 1 ppm/year Accuracy
• Instant “On”
• 0 dBm Output
• 12V DC Operation

•PETER WILLIAMS OF VICOM

SINGER
INSTRUMENTATION

datatei pty.itd.
• •• W.A. PHONE 212651.• •
• •• S.A. PHONE 2672246.

Suite 4 3 Raglan Street:

SOUTH MELBOURNE 3205 VICTORIA: 

telephones 6997614 & 6997920:
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The Serviceman
------ 1 -   .... .................□!(

On aerials, feeders, and exorcising ghosts
“When in doubt, blame the aerial”. This would seem to be the 
slogan of some TV technicians when faced with a degraded TV pic
ture for which they have no immediately obvious solution. It is an 
unfortunate situation because enough people have been caught to 
spread the word, making it difficult to convince a customer when 
the aerial really is at fault.

It is also unfortunate that a lot of 
advertising has been aimed at convin
cing the public (without actually saying 
so) that a colour TV set requires 
nothing less than a special aerial — 
coloured for preference — and coaxial 
cable.

There are, of course, situations where 
a better aerial installation can be 
justified. Not because the customer 
happens to have bought a colour set, 
but for the simple reason that the ex
isting aerial system has either 
deteriorated since it was first installed, 
perhaps 20 years ago, or because it real
ly never was adequate.

The best advice I can offer a 
customer when they raise these points 
is quite simple: If the present aerial is 
giving good results on a monochrome 
set then it should give equally good 
results on a colour set. Mina you, much 
depends on the viewer's interpretation 
of "good". For some people it only has 
to move; for others every tiny blemish 
on the picture is a cause for concern.

Much the same reasoning applies to 
the feeder. If an existing ribbon feeder 
is giving good monochrome pictures it 
will give good colour pictures. On the 
other hand, coaxial cable can be useful 
where localised electrical interference 
is a problem. But the point is that it can 
be just as desirable for a monochrome 
installation as for a colour one.

As for coloured aerials — well their 
value is debatable. The colour is nor
mally aluminium anodising and, on the 
credit side, there is little doubt that this 
provides good protection against cor
rosion in seaside or industrial areas. 
Otherwise it has little to offer; the fact 
that it is coloured makes no difference 
to its ability to receive colour signals! 
And on the debit side is the fact that 
such an aerial is a clear indication that 
there is a brand new colour set in the 
house; a point which the light fingered 
gentry are not likely to overlook.

All of which, as you probably guess
ed, has been prompted by some recent 

experiences with aerials. The main one 
was a situation which occurred outside 
normal business hours and which, 
because I was unprepared, called for a 
certain amount of ingenuity and im
provisation.

Having closed the shop one Saturday 
lunchtime I returned home to find that 
Mrs Serviceman had arranged for us to 
visit some friends the following day; a 
family who had just moved into a new 
(for them) house on the other side of 
the city, and were anxious for us to see 
it. In fact, it turned out that they were 
well into the scrub on the other side of 
the city, close to a couple of hours' 
drive away, so it was to be an all-day 
visit.

And, oh yes, they were having some 
trouble with their colour TV set and 
they hoped I might be able to offer 
some advice. No one seemed to know 
exactly what the problem was, except 
that someone had told them they were 
in a poor reception area. All I knew 
about the situation was that they had 
had the set for some months and that it 
had apparently performed satisfactorily 
at the previous location.

With so little to go on there wasn't 
much I could do in the way of prepara
tion. However, I gathered up a handful 
of tools, the soldering iron and a mul
timeter, and hoped that it was nothing 
serious.

When we finally arrived the follow
ing day, after what seemed like an eter
nity on lonely country roads, my first 
instinctive reaction was to look for the 
aerial. It turned out to be a 215 type, 
which should have been quite ade
quate. I didn't buy the "poor reception 
area" claim because the location look
ed to be quite reasonable and, in spite 
of the distance I had travelled, they 
were not all that far from the TV 
stations; well, not as the CRO flies! 
(Sorry about that.)

But then I noticed something else. 
There was a slight wind blowing and 
the low band dipole was see-sawing up 

and down with each gentle gust. I 
wasn't really surprised when I walked 
inside and found the picture flipping at 
regular intervals, together with bursts 
of snow and white horizontal streaks.

"It looks like we will need to do a 
major job on that aerial." I told my 
friend, "Do you think we can get it 
down?"

"Should be easy enough," he 
replied, "I've got plenty of ladders."

But before we tackled that I fetched 
the multimeter and tried the low ohms 
range across the socket on the skirting. 
Normally I should have been able to 
read a dead short across the folded 
dipole but in fact the needle didn't 
even flicker. It looked as though we 
had more than one problem.

At that point my friend filled me in 
on the history as he knew it. It seemed 
that the previous owner had originally 
owned a monochrome set, which 
operated from the aerial in question. 
More recently he had purchased a 
colour set and for this a brand new 
aerial had been installed, complete 
with coaxial feeder. When he left, he 
had taken the new aerial with him but 
had not bothered to take the coax.

It was this last fact that had confused 
my friend initially. Faced with a choice 
of two feeders, one of which was visible 
and obviously coax, he automatically 
chose the latter. (After all, everyone 
knows thaf a colour set should be fed 
with coax.)

Unfortunately, the results weren't 
very encouraging. Only two of the four 
local stations could be received, and 
even these were obviously weak. On 
the other hand, it wasn't really sur
prising. The other end of the coax was 
lying on the tiled roof with, at most, a 
couple of inches of bare wire exposed.

And it was apparently this perfor
mance, when described to a local ser
viceman, which had prompted the 
comment that it was a poor reception 
area.

To give my friend his due he didn't 
buy the idea either, but he didn't feel 
confident enough to argue about it. But 
it did prompt him to trace out the 
feeder cables and change over to the 
ribbon which was, nominally at least, 
connected to the aerial. This had im
proved matters to the point where all 
four channels were available, though a
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couple were still a bit noisy, and all suf
fered from the flips and flashes when 
the wind blew.

I was a little puzzled over the open 
circuit I had read on the multimeter, 
and suggested to my friend that we 
should trace the feeder through to the 
aerial, just to be on the safe side, It was 
quite a long feeder, running nearly the 
full length of the house above the ceil
ing, then through the wall cavity to the 
outlet on the skirting board.

Up in the roof we started at the set 
end and headed for the aerial. My first 
surprise was a kind of junction; a crude 
assembly of finger twisted joints from 
which a length of ribbon ran off either 
side at right angles and disappeared 
into other cavities. "Oh yes," said my 
friend, "there are outlets in the first and 
second bedrooms, as well as the lounge 
room."

"Well," I replied, "they'll have to 
come out, at least for the present. We 
can put them back if you want them, 
but it will have to be done properly." 
As it turned out, however, he had no 
real need for them, so that solved that 
problem.

Having found a break in the cable I 
took the opportunity to check con
tinuity. Looking towards the aerial it 
was still open circuit, so we moved on. 
We found another joint, just before the 
cable disappeared through the tiles and 
the meter told the same story, meaning 
that it was almost certainly a break right 
at the aerial.

We climbed down from inside the 
roof and prepared to tackle the aerial 
itself. My friend fetched a ladder and 
we lowered the mast until the aerial 
was within reach of the roof, then un
fastened it and brought it down to the 
ground level. The first thing I did was 
examine the cable where it was ter
minated. It was intact mechanically, 
though corroded, but the meter in
sisted that there was no connection 
between it and the elements.

Closer examination revealed that 
conventional terminal lugs had not 
been used, the bare copper wire having 
been simply twisted around the bolts 
and secured against the aluminium 
elements by the wing nuts. This could 
well have contributed to the corrosion, 
since copper and aluminium are elec- 
trolytically incompatible.

My friend produced an aerosol of 
penetrating fluid and gave the ter
minals a good squirt, which we left to 
soak in while we had a cuppa. Then I 
gingerly tackled the diecast wing nuts 
with a pair of pliers, only to have my 
worst fears realised. They were frozen 
solid; I had no option but to wreck 
them to get them off.

Then I took a closer look at the aerial. 
Whoever had assembled it in the first 
place had done a very rough job. Apart 
from the bare copper wire terminations 
they had obviously neglected to tighten 
various bolts properly. The most ob
vious one was that Holding the low

XENON FLASHLAMPS
for

STROBE, HIGH SPEED PHOTO 
FLASH & NEWSPRINT TYPE 

SETTING.

FROM THE WORLD'S LARGEST MANUFACTURER

E. G. & G. INC.
Also Available is the World's Largest Range of Light 
Measuring Instrumentation, Photometers, Radiometers, 

Etc.

exclusively supplied by

LASER ELECTRONICS PTY. LTD.
P.O. BOX 359, SOUTHPORT, QLD. 4215. 

PHONE: (075) 32 1699 TELEX: 41225.

BRIGHT STAR CRYSTALS PTY LTD
35 EILEEN ROAD. CLAYTON, VICTORIA. 546 5076 

(ALL MAIL TO:— P.O. BOX 42. SPRINGVALE. VIC. 3171)

WE WISH OUR CUSTOMERS 
A MERRY CHRISTMAS 

AND A HAPPY NEW YEAR
Please note that we will be closed from 

22nd Dec. 77 to 2nd Jan. 78

Watch crystals 32.768 KHz advertised in Oct. and Nov. ’77 
are imported. We regret any impression given 

that they were made in Australia.

HOSE & EQUIPMENT CO PTY. LTD. SYDNEY PHONE 666-8144

COMMUNICATION SYSTEMS 
PERTH PHONE 76 2566

FRED HOE & SONS PTY LTD 
BRISBANE PHONE 47 4311

ROGERS ELECTRONICS 
ADELAIDE PHONE 42 6666

DILMOND INSTRUMENTS 
HOBART PHONE 47 9077
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From Electronic Relays, Inc. 
ERI all solid-state and 

reed-coupled solid-state relays
Features
• Input 3-32 V DC (0-70°C), 2mA 

(0°C)
• Output 0.5 A, 2 A (PCB) 2 A, 

10 A, 25 A, 40 A (Chassis 
Mount)

• Input to output isolation voltage 
up to 4000 V AC.

• Built-in RC snubber networks.

AVAILABLE FROM

R. & D. Electronics
23 Burwood Rd, Burwood 3125
Tel.: 288 8232, 288 8262

।-----------------------------------------------------------------------------
Please send me details on the range of 

E.R.l. Solid State Relays.
| NAME______________________
| ADDRESS__________________________________

COMPANY ________________________________
। PRODUCTS ________________________________

METROSOUND

MR

M92 Music Centre kit
A big kit with all the equipment for 
hi-fi maintenance — cassette head 
cleaner, fluids and spatula for the 
cassette side, Ioniser, Super Groove
master, stylus brush and fluid for record 
and cartridge care.

M91 Compact kit
Automatic groovemaster and record 
cleaning pad for discs, a head cleaning 
cassette, fluid and brushes for stylus 
maintenance — ideal for the newcomer 
to audio.

Sole Australian Agent:

LEO ROGALY & LEWIS PTY LIMITED
Sydney: 94/96 Cooper St, Surry Hills. Tel. 212 4266
Melbourne: 407 Highett Rd, Highett. Tel. 95 9203

METROCARE KITS
A PERFECT GIFT FOR YOUR HI-FI FRIEND 

(11 VARIETIES AVAILABLE)
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band dipole. This had been loose for so 
long that the continual see-sawing of 
the dipole had elongated the mounting 
hole in the boom, laterally, further 
aggravating the situation.

Similarly, the nuts securing the con
necting bars to the high band dipole 
had never been tightened properly, so 
that these rattled up and down the 
bolts as the low band dipole see-sawed. 
All in all, it was one horrible mess.

Fortunately, my friend has a pretty 
well stocked workshop and we manag
ed to rustle up a goodly assortment of 
steel nuts, bolts, washers, lock washers 
etc, with which I was able to re
assemble the faulty sections.

Then it was back up on the roof to 
replace the aerial on the mast, raise it, 
and tuck the length of feeder under 
one of the tiles. Back inside the roof I 
spliced the ribbon, soldered the joints, 
and wrapped it in tape. I did the same 
for the other break, and checked things 
over generally.

A check on the lounge room outlet 
with the multimeter told a different 
story this time — a virtual short circuit. I 
connected the set and all four channels 
came up clear and strong. I discreetly 
nudged back the colour control, which 
was running a little on the high side — 
though not as bad as many that I have 
seen — and touched up the brightness 
and contrast controls. The set was then 
delivering a perfect picture.

My friends were delighted and, I 
then realised, much relieved. It had 
come as a nasty shock to them to dis
cover that, apparently, they had moved 
into an area where, at best, they might 
have to spend a lot of money to get 
reasonable reception or, at worst, they 
might not get a viewable picture at all.

Naturally, it was a bit of a busman's 
holiday for me, and also a bit of a 
challenge, since I had not the slightest 
inkling of what was in store when I set 
out that morning. The last thing I ex
pected to do was to have to rebuild an 
aerial.

But my friends' gratitude was ample 
compensation, though we didn't knock 
back some fruit from their orchard, and 
I did snaffle the coax — with their per
mission. I'm sure I'll find a use for it.

One of the points to be learned from 
this exercise is that aerials can 
deteriorate, particularly where they 
have not been properly assembled in 
the first place. Maybe they don't need 
to be replaced as often as the aerial 
manufacturers would like, but it's not a 
bad idea to check them over every few 
years.

Another point is the readiness with 
which the local serviceman offered the 
glib explanation that it was "... a poor 
reception area". In fact, I proved that it 
was an excellent reception area; plenty 
of signal, no ghosts, and far enough 
away from industry to avoid electrical 
interference. It would be hard to find a 
better spot.

And finally there is the obvious fact 

that the previous owner had been talk
ed into a brand new aerial and feeder 
system when he bought a colour set, 
whereas a few repairs to the existing 
system were all that were needed to 
bring in first class colour pictures — 
ribbon feeder notwithstanding!

Talking about aerials — or, at any 
rate, the ghosts which they can in
troduce — reminds me of yet another 
report from overseas regarding ghost 
suppression circuitry. Readers may 
remember that I touched on this sub
ject in my January notes, based on a 
report in the Japanese magazine JEE. 
The more recent report comes from the 
American magazine "Electronics", but 
still concerns work being done in 
Japan. ("Electronics", August 4, 1977, 
p55.)

Portion of the large scale integrated cir
cuit ghost canceller developed by 
Toshiba. Top row is the CCD delay 
lines, middle row weighting circuits, 
and bottom row analogue memory and 
demultiplexing circuits.

As before, the Japan Broadcasting 
Corporation (NHK) is well to the fore, 
this time in conjunction with the Tokyo 
Shibaura Electric Co (Toshiba). As near
ly as I can gather, NHK have developed 
the basic idea, while Toshiba aim to 
package it all in a single chip.

One of the interesting comments in 
the report states, "Manually adjustable 
cancellation systems . . ." (the type 
referred to in my January notes) ". .. 
are unattractive because they must be 
readjusted for each channel, and . . . 
for the same channel over a period of 
time". (Nevertheless, I'd be prepared 
to bet that many people would gladly 
accept this limitation as a small price to 
pay for a good picture.)

But the current aim goes far beyond 
that. It is to produce a universal ghost 
suppressing circuit which will need no 
adjustment and will automatically sup
press any ghosts (plural) by an order of 

30dB — more than enough in almost 
any practical situation. The only restric
tion, at present, appears to be that the 
ghosts must be displaced not more than 
27us from the main image, or half the 
active line period. (Half the width of 
the screen.)

As nearly as I can make out from the 
brief report the basis of the idea is to 
look for ghosts during the vertical 
blanking period and, more specifically, 
between the last pre-equalising pulse 
and the commencement of the vertical 
pulse block. (I had to fish out some of 
my old text books to work that one out, 
so don't be ashamed to do the same.)

Any reflected signal will cause a 
ghost of the pre-equalising pulse to 
appear somewhere in the period of 
27us before the commencement of the 
vertical sync block. From this the posi
tion and amplitude of any ghost(s) can 
be readily determined, and this infor
mation is stored and used to create an 
anti-ghost signal which is applied dur
ing the following vertical scanning 
period.

(Presumably, if the reflecting surface 
were to move during this time, as 
would an aircraft, a new set of anti
ghost data would be created at the end 
of the vertical scan, to suit the next 
scan.)

The manner of creating the anti
ghost signal is more difficult to follow. 
The heart of this system is a delay line 
using CCD (charge coupled devices) 
with access to each stage in the CCD. 
The video signal is fed in parallel to 
each stage, via field effect transistors 
(one for each stage), which controls the 
amount of video signal, if any, fed to 
any particular stage.

The point at which the video is ad
mitted to the delay line, and its 
amplitude, is determined by the first 
part of the system — that which observ
ed the ghost in the vertical blanking 
period. This biases on the appropriate 
FET which controls entry to the CCD. If 
there is more than one ghost, more 
than one entry point will be opened, 
each by an amount appropriate to the 
ghost amplitude.

The video signal which emerges from 
the delay line will be delayed by an 
amount determined by its entry point. 
Suitably phased, it is then fed back into 
the video line so as to cancel the ghost.

I know that takes a lot of digesting, 
and leaves a lot of the details un
answered. But apparently it works, 
even though most of the work so far 
has used only a small delay line, about 
6us. At a practical level most of the 
problems involve producing a suitable 
chip, of reasonable size and at 
reasonable cost. The present aim is for a 
chip no larger than that currently used 
for calculators, but it is expected to take 
up to two years to develop.

So, some time in the future, it should 
be possible to buy a TV set guaranteed 
free from ghosts.

Here's hoping! ®
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DKK SMITH ELECTRONICS GROUP
Bankstown. Ph 709-6600 Parramatta. Ph 683 1133 Gore Hill. Ph 439-5311
Open 'til 8PM Thursday Now Open Ample parking at store

MAIL ORDER DEPARTMENT: PO Box 747, Crows Nest. NSW; 2065. Post & Pack Extra; Bankcard welcome (at all stores, too!)

SYDNEY: 
30 Grose St

MELBOURNE: 
399 Lonsdale St 
City. Ph 67 9834. 
NEW! Opp. Myer's

MELBOURNE 
656 Bridge Rd 
Richmond. Ph 42 1614 
Handy location!

SYDNEY.
361 Hume Hwy

SYDNEY: 
162 Pacific Hwy

.SYDNEY:
125 York St 
City. Ph 29 1126 
Open 'til 8PM Thursday

BRISBANE ADELAIDE
166 Bridge Rd 203 Wright St
Buranda. Ph 391 6233 City.
Open 8.30AM! Due open shortly!

SYSTEM 1:

SAVE
International musician Geoff Harvey builds 
his Play master speaker system. The end result
according to Geoff: 'Magnificent!'

MONEY!
assemble your own
superb quality
Speaker system

75 0R53LITR
SYSTEMS

A: Glue and ‘fold’ (he box sides around 
the front baffle. The box sides are pre-grooved 
to make the job child’s play.

COMPLETE KIT SUPPLIED

B; Screw in the speakers and wire then as shown 
in the detailed instructions. A pre-assembled 
'loom' is supplied - no soldering required.

C: Insert the acoustic filling material and place the 
rear panel in position. Lay the acoustic grille on 
the front baffle and press home.

They're just so easy to build! And the finished job is 
more than the equal of systems at least twice the price! 
Our 6 page booklet gives step-by-step instructions — 
you can't go wrong. All you need is a couple of hours, 
a tube of glue and a few small tools — see drawings above! 
You have the choice of two different systems: a 75 litre 3-way with 
twin faders and 12 inch woofer (system 1) - or a 53 litre budget 
enclosure with a 10 inch woofer — ideal for smaller rooms (system 2) 
You really can't beat this incredible value from Dick Smith — ideal 
Christmas present for the hi-fi enthusiast who wants real quality. 
It's a present that keeps rewarding you with hi-fi for years to come!

Speaker kit (pair) Cat. C-2042 .. .. $130.00 
Enclosure kit (pair) Cat. C-2622 .. $124.00 
TOTAL SYSTEM PRICE (PAIR) ..$254.00

6 PAGE 
BOOKLET 
FREE !

SYSTEM 2:
Speaker kit (pair) Cat. C-2044 .. ..$99.75
Enclosure kit (pair)Cat. C-2624 .. $89.50
TOTAL SYSTEM PRICE (PAIR) ..$189.25



Letters to 
the editor

Laser critic
A brickbat at your laser. Surely 

relinquished responsibility is worse 
than irresponsibility or ignorance.

While a good device can be made 
foolproof, it can never be made idiot
proof. Yet freely available information 
may be construed to form a lethal 
weapon in the hand of individuals hell 
bent.

The price is no retardant. The power 
source is readily available from any 
automotive battery. Lack of restricted 
access has now placed yet another 
weapon in the arsenal of deliberate 
trouble-makers. Another arrow in their 
quiver.

Visualise it, if you will, in the hands of 
a highly imaginative youth, playing im
aginary space war. Or unsupervised 
students in a school intended upon 
mischief. (Many a time I have been vic
tim of some such prank, with scars to 
prove it.)

You cannot guarantee that only 
serious, intelligent, educated and 
responsible individuals will be the sole 
users of lasers.

John Vasar
Padstow, NSW

COMMENT: You appear to have great
ly over-estimated tne output from our 
laser. With an output of only 1.2 
milliwatts, it is scarcely a lethal weapon. 
In any case your criticism would appear 
to apply to a multitude of everyday 
items — including your brickbat.

Advertisement
I refer to the September issue, 1977, 

of Electronics Australia regarding an 
advertisement placed therein in respect 
of a Playmaster loudspeakers system as 
advertised by Dick Smith Electronics 
Group. There are aspects of the above 
advertisement which are incorrect and 

therefore, in our opinion, misleading in 
advertising content. The advertisement 
compares the AD12K12 loudspeaker kit 
with the Playmaster, and we would 
hasten to point out that the AD12K12 
ceased to be available as such on July 1 
and has since been upgraded and 
replaced by a Mark II version, and 
there are, therefore, certain aspects of 
the table display which are incorrect.

We would like to take the opportuni
ty of also thanking yourself and Dick 
Smith Electronics for reference to our 
loudspeaker systems and component 
loudspeakers in a previous article 
published in Electronics Australia, May 
1977. It is quite obvious that both your 
magazine and Dick Smith hold our 
products in such high regard that they 
are a reference point by which the 
quality of other products should be 
judged.

I would also like to point out that 
whilst in the advertisement previously 
mentioned, the Dick Smith Group have 
gone to some pains to display a com
parison between a speaker kit of their 
own creation, and our own superseded 
AD12K12, there is, of course, no in
dication of the specifications for certain 
of the components used, which could, 
therefore, be regarded as a comparison 
of quality. Quantity, you will ap
preciate, is no substitute for quality.

Kevin L. Gest,
Philips Electronic Components 
and Materials.

COMPUTER CHESS
It’s you against the computer.
The first microprocessor based chess game, using 

an 8080A C.P.U. It utilizes an 8224 clock 
generator/driver, 8228 system controller, 512 8-bit 
bytes of random access memory, that stores the posi
tion of the chess pieces, and a 16,384-bit read only 
memory. Software contains such elements as the rules 
of chess, the relative importance of the pieces, 
allowable moves and strategies. The micro computer 
plays by the book, working on the weighted value of 
the pieces, and completely scanning the board for the 
best available move each time. It plays aggressively, 
tries to control the centre of the board, and, if it’s in 
trouble, will try for a stalemate.

The keyboard can be used to verify the position of 
each chess piece at any time during the game.

It’s easy to play: Just plug in and bring a new dimen
sion of suspense and excitement to this internationally 
famous game.

This is a beautifully finished, top-quality product at 
the special introductory price of $385.25 delivered free 
anywhere in Australia.

NOW AVAILABLE: Reprogrammed version with 
user selectable 3 levels of difficulty, plus choice of 
black or white pieces together with increased flexibility 
in problem setting. $485.00.

527 Tooronga Road, Hawthorn East. Victoria 
TELEPHONE (03) 82-3732
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Low-cost tester for 
microprocessors

by DAVID EDWARDS

wmmnmW»
This simple inexpensive test unit will enable you to troubleshoot your 
microprocessor system. At the same time it will enable you to gain an insight 
into how a microprocessor operates, and how it transfers information using 
its data and address busses.

Apart from the ubiquitous multimeter 
or electronic voltmeter used to measure 
DC voltages, traditional electronic ser
vicing tends to rely fairly heavily on the 
cathode ray oscilloscope or "CRO" as a 
means of checking dynamic circuit 
operation. In most types of equipment 
the CRO has been very suitable for this 
purpose, as the signals are generally 
repetitive and with characteristic 
waveforms.

Unfortunately a CRO becomes rather 
limited when non-repetitive signals are 
involved, and where system operation 
depends upon the interaction of a rela
tively large number of signals. These are 
just the sort of situations that abound 
inside computers, including micropro
cessor-based hobby computer systems.

Things are further complicated, when 
it comes to troubleshooting in computer 
systems, by the interaction between 
hardware and software. When some
thing goes wrong, it can often be the 
devil's own job to find out whether it is 
being caused by an electrical fault in the 
hardware, or an error in the software.

For example if your program fails to 
store some data in a particular memory 
location, it could be because you have 
made a mistake in the program; or alter
natively it could be because there is a 
fault in the memory decoding or write 
strobe circuits, or even in the micro
processor itself. (Generally speaking, in 
99 cases out of 100 you have made a mis
take in your program, but in this article 
we are going to consider what to do in 
those rare cases where the trouble is due 
to a hardware fault.)

Attempting to analyse a fault in a com

puter system can be very frustrating and 
time-consuming. One tends to spend all 
one's time trying to catch pulses only 2us 
wide, which occur almost at random. 
Logic probes and similar devices can be 
quite useful, but have the disadvantage 
that generally you can't monitor all 40 
pins of the microprocessor at once, nor 
is it easy to control the operation of the 
system while you watch the probe.

In order to try and cope with problems 
like this, commercial logic analysers have 
been developed, which enable the 
operator to trace and locate typical faults 
such as that proposed earlier. They are 
usually based on microprocessors them
selves, and unfortunately tend to be 
rather expensive, placing them well out 
of reach of the average home experi
menter or enthusiast.

We were discussing this problem 
recently with Ed Schoell and Chris 
Mason, who are both microprocessor 
applications engineers with NS Elec
tronics Pty. Ltd. Our ears pricked up 
when they replied that they had worked 
out a simple but very effective way of 
getting around the problem.

Their basic idea was to have an array 
of 40 LED indicators, one for each pin of 
a typical microprocessor chip, forming in 
effect a 40-channel logic probe. But the 
LEDs are not connected continuously to 
the processor pins; instead they are con
nected to a set of 40 latches, with circuitry 
provided so that the latches can "strobe" 
or briefly sample the logic levels at the 
pins only at specific times.

To avoid the problem of not having 
known conditions, their idea was to ini
tially hold the system in the reset state, 

and then let it start running at a predeter
mined time. At the same time, a delay 
monostable with adjustable pulse width 
would be triggered, and the end transi
tion of the monostable used to trigger the 
LED display latches.

By varying the delay, pulse width, the 
LEDs could thus be arranged to sample 
the logic levels on the microprocessor 
pins at any desired time after starting up 
from reset. By having the resetting occur 
repetitively, say every 20 milliseconds or 
so, and providing the delay monostable 
with a vernier control, we thus end up 
with the digital equivalent to a 40- 
channel CRO, whose viewing "window" 
can be moved along in time to analyse 
system operation following start-up.

When we started to consider the logic 
required to implement such a system, we 
were surprised to find just how little was 
required, and how little expense would 
be required to achieve such a test unit. 
So without further ado, we started to 
develop the idea into the tester 
described in this article.

Before describing just what the unit 
can do, we will first give a brief physical 
description of it, as this will aid your 
understanding of how it works. Essen
tially, the tester consists of a single 
printed circuit board (PCB), measuring 
282 x 226mm, mounted in a wooden 
case. The PCB forms the lid or front panel 
of the case, and has an array of com
ponents fitted to it.

As you can see in the photographs, the 
most conspicuous feature is the array of 
40 LEDs, and a corresponding array of 40 
PCB pins. The LEDs and pins are num
bered from 1 to 40, while in the centre
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of the LEDs is a replaceable card, which 
carries the pinout designations of the 
microprocessor chip being tested (in this 
case the SC/MP).

The LEDs and PCB pins are separated 
by two rows of seven integrated circuits 
(ICs), while to the right of the LEDs is a 
small control panel, containing a knob 
and two switches. A large "umbilical 
cord" emerges from the upper left hand 
corner of the case, and is terminated in 
a 40 pin DIL test clip.

The 40 leads in the umbilical cord are 
connected in order to the underside of 
the 40 PCB pins, so that pin 1 of the 
microprocessor clip is connected to the 
PCB pin numbered 1, and so on.

A small number of additional PCB pins 
are provided below the main array. 
These are used to allow interconnections 
between the system under test and the 
tester—power supply lines, reset signal, 
and so on. There is also an output pin 
providing a trigger signal for a CRO, if 
you want to use one in conjunction with 
the tester.

Turning now to the circuit diagram, we 
can examine the operation of the circuit. 
One section of a 74C14 hex Schmitt trig
ger device is connected as the reset 
driver. Switches S1 and S2 allow it to be 
used either as an oscillator with a period 
of about 20ms, or as a manual "one-shot" 
pulse generator.

The output pulse (positive going) from 
the Schmitt trigger is used to trigger a 
monostable element, which has a pulse 
width of about 22us.

The Q and Q-bar outputs from this 
monostable are passed via further 74C14 
inverters to complementary transistor

MICROPROCESSOR TESTER
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HOW DOES THIS GRAB 
YOU MICROCOMPUTER NUTS?

i

THE TELETYPE MODEL 43 MATRIX KSR
• SOLID STATE DESIGN
• 132 COLUMN CAPACITY
• FULL ASC 11 CODE
• 10/30 CHARACTERS PER SECOND
• EIA OR 20 M/A CURRENT LOOP
• HALF OR FULL DUPLEX KEYBOARD CONTROLLED
• PARITY CONTROL FROM KEYBOARD
• SELF TEST DIAGNOSTICS FROM KEYBOARD
• WEIGHT 15 kg.

IF IT COMES FROM TELETYPE IT MUST BE GOOD
CALL US AND ASK FOR OUR SPECIAL CHRISTMAS PRICE 
FOR ONE MONTH ONLY.
ALSO ASK US ABOUT OUR (LOW COST— UNDER $600) 
LOGIC ANALYSERS.

KENELEC SYSTEMS PTY. LTD.
142 HIGHBURY ROAD, BURWOOD, VICTORIA 3125.

TELEPHONE: MELBOURNE (03) 288 7100. SYDNEY (02) 439 3954
ADELAIDE (08) 223 2420. BRISBANE (071) 44 1259
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Microprocessor tester
buffers, capable of driving TTL inputs. 
These buffered outputs are made avail
able at the small row of PCB pins on the 
PCB, and the appropriate output is then 
connected to the reset pin of the micro
processor by a flying lead. Thus the 
microprocessor is reset, either periodi
cally or on a "one-shot" basis, as re
quired, for about 22 microseconds 
duration.

As well as driving the reset circuitry, 
the Q output of the first monostable is 
also used to drive a second monostable. 
This is the actual delay monostable, with 
its pulse width adjustable from about 15 
to 125 microseconds. The Q-bar output 
of this monostable is connected to the 
clock inputs of the 40 LED latches, so that 
they are strobed at the end of the delay 
pulse. The delay is adjusted by means of 
a 50k ten-turn potentiometer, giving a 
resolution of less than 1us.

Each of the 40 device pins is buffered 

by a 4009 type inverting buffer. The V + 
(VDD) supply pins of the seven ICs used 
are all connected together, and made 
available at one of the PCB pins in the 
small row. A flying lead is then used to 
connect this point to the positive logic 
supply pin of the microprocessor. This 
means that a logic level conversion can 
be made between the system under test 
and the tester.

The transistor buffers used for the reset 
function are also connected to this V + 
line, so that the reset pulses are automati
cally of the right amplitude.

10k resistors are fitted in series with the 
inputs to the buffers, so that if voltages 
above or below the supply rails of the 
buffers are present, the current through 
the static protection diodes is limited.

The 4.7M resistors shown on the circuit 
diagram are optional extras. They serve 
to pull the inputs down when the 
microprocessor pins go into a high 

impedance or "tri-state" mode. Without 
these resistors, the inputs to the buffers 
tend to respond to adjacent inputs (due 
to capacitive and leakage effects on the 
PC board), and also to the magnetic field 
of the transformer. The values of the 
resistors are not critical, any value be
tween 1M and 4.7M will be satisfactory.

The Q outputs of the latches are used 
to drive the LEDs, via current limiting 
resistors. The pattern of the PCB has 
been arranged so that when pin 1 of the 
test system goes high, the LED labelled 
1 is lit, and so on.

Now that you have an insight into how 
the tester is arranged, we can discuss 
what it is used for, and how it shows the 
workings of your microprocessor sys
tem. It is assumed that when the system 
is reset, it commences to run with a par
ticular program. This can be either a 
monitor program, or one that you have 
written.
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Microprocessor tester
Initially, S1 is set to the continuous 

position, and the delay control is set to 
minimum. Then the microprocessor is 
reset and commences to run the test 
program once every 20mS. With the 
delay control set to minimum, the latches 
are clocked just before the end of the 
reset pulse.

Let us suppose that our system has a 
positive reset pulse, and that this is being 
applied to pin 1 of the microprocessor 
chip. Then LED 1 will be lit, and the 
remaining LEDs will show the state of the 
other pins during the reset period. 
Typically, output flags will be cleared, 
and the data, address and control lines 
will be in a high impedance state.

If the delay control is now operated 
slowly, a point will be reached when the 
latches will be clocked just after the reset 
pulse has ended, so that the reset LED 
will be out. The remaining LEDs will now 
show the state of the microprocessor at 
this time. Let us now suppose that the 
first instruction of the program is stored 
in location zero, and is XY in hexadecimal 
notation.

If we now increase the delay slowly, 
while monitoring the address and data 
pins we should be able to see the address 
and data appear. Of course, the address 
will not be very obvious, as all address 
LEDs will be unlit (for address 0000), but 
the data (XY) should appear on the data 
pins.

Continuing on with this process, we 
should be able to see the microprocessor 
obtain and act on the second and sub
sequent program bytes. It will also be 

possible to see the system using its 
various control lines, such as read/write 
and operation request.

Thus we can use the tester to analyse 
the operation of a working microproces
sor, and can also use it to trace through 
the operation of a faulty system, to see 
where it is going wrong. The delay con
trol allows us to look at various parts of 
the machine cycles, and at all the various 
input and output pins.

The tester can also be used in the one- 
shot pulsed mode, to enable the effects 
of circuit or program changes to be 
evaluated. The total range of the delay 
control in terms of instruction cycles will 
depend on the clock rate of the system 
under test. Typically, however, it will be 
of the order of 50 or so.

Construction of the tester should be 
relatively simple. All components are 
mounted on a single PCB, coded 77up11. 
This is identical in size with the board 
used for the digital logic trainer 
described in the July 1977 issue. We have 
done this intentionally, so that it can be 
mounted in the same case as used for the 
logic trainer.

The case used for the prototype was 
supplied by Dick Smith Electronics Pty 
Ltd. Alternatively, a home-made wooden 
case could be used. The board measures 
282 x 226mm, and requires approxi
mately 50mm clearance underneath it. A 
steel or aluminium case could also be 
used, as a 10mm clearance has been 
provided around the edge of the board 
so that metal will not short out any 
tracks.

49 PCB pins are required, along with 
about 1.5m of tinned copper wire. This 
is used for the numerous links on the 
board, which are necessary because we 
did not use a double sided board. These 
should all be fitted before any other 
components.

The passive components should next 
be fitted. The only polarity sensitive one 
is the 2500uF electrolytic capacitor. Next 
fit the bipolar components, such as the 
diodes and transistors. The three terminal 
regulator can also be fitted, along with 
its heatsink. The latter can be either a 
commercial unit, such as we used, or a 
small piece of scrap aluminium.

The input pulldown resistors are wired 
on the copper side of the board, as 
shown in the photograph. First solder all 
the resistors to the PCB pins, and then 
bend their free ends so as to form a bus 
line, which need only be connected to 
the earth track of the board in one 
place.

The mains cord enters through a hole 
in the rear of the case, and is securely 
clamped to the bottom. The active and 
neutral leads are terminated in a BB strip, 
and then routed to the transformer 
primary. The earth lead is soldered to a 
solder lug, and securely clamped to the 
transformer chassis. No connection is 
made between the mains earth and the 
circuit earth.

Before the CMOS ICs are fitted, the 40 
pin DIL test clip should be wired to the 
board. There are two possible ways of 
obtaining the test clip, a simple but rela
tively expensive way, and a less simple,

Commercial 40-pin DIL test—cost around $20 Inexpensive test clip fabricated from a PCB edge connector.
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Internal view showing transformer mounting and cable anchoring details.

less expensive way. The first method is 
to buy a ready made commercial 40 pin 
DIP clip, and simply solder the required 
wires to it. It will cost you around $20, 
but the result is a very neat and straight
forward job.

The second method is to obtain a 40 
pin, double sided PCB mounting 0.1" 
spacing PCB edge connector, and a small 
piece of Veroboard. The basic idea is to 
separate the edge connector lengthwise 
into halves, and solder them to the 
Veroboard at the appropriate distance 
apart.

Radio Despatch Service, of 869 George 
Street, Sydney, kindly supplied us with 
samples from the U.E.C.L. range of con
nectors, and we were able to modify 
them satisfactorily. The first step is to cut 
the connector to the correct length— 
there should be 20 connectors on each 
side. Make the cut with a hacksaw, and 
then use a file to clean up the ends.

The next step is to cut the connector 
lengthways. This can also be done with 
a hacksaw, but care is required. First pro
tect the edge connector contacts by 
taping two strips of paper in the slot 
where the board normally goes, and then 

clamp the socket in a vyce, with the jaws 
clamping each end of one side of the 
socket. Then gently insert the hacksaw 
into the board slot, between the paper 
strips. Keeping the blade parallel to the 
bottom of the slot, saw the connector in 
half.

Clean up the edges of the cut with a 
file, and then solder the rear pins of the 
two halves to the Veroboard. We found 
that if we spaced them 0.7" apart, the 
actual contacts were then 0.6" apart, the 
required spacing for a 40 pin DIL IC. Sol
der only the end pins at first, so that you 
can check the spacing. If it is not quite 
right, a little judicious bending will put 
it right. Finally, solder the remaining 
pins.

We used rainbow cable to make the 
connections from the DIL socket to the 
PCB. Care is required not to short out any 
of the terminations, and to ensure that 
pin 1 of the test clip is connected to pin 
1 of the PCB pin array. At this stage you 
should clearly mark the test clip so that 
it will not inadvertently be connected to 
a device the wrong way round(I).

Clamp the cable where it enters the 
box, so that the flexing due to normal use

LM301N 73c
LM311N .90c
LM324N $1.19

TRANSISTORS

AC128 .84c BC559 ,24c 2N2102 ,92c
AD161 51.76 BDI35 ,75c 2N2369 .38c
AD 162 51.76 BD136 .80c 2N2646 51.44
BC107 .27c BD137 ,87c 2N2904A .80c
BC108 ,27c BDI38 ,87c 2N2907A ,45c
BC109 .27c BD139 ,87c 2N3019 ,87c
BC317 ,22c B014O ,87c 2N3053 ,73c
BC318 ,22c BD232 52.30 2N3054 51.61
BC319 ,22c BFI15 .80c 2N3055 51.15
BC327 ,22c BF180 51.10 2N3565 ,23c
BC328 ,22c BF199 ,45c 2N3566 ,22c
BC338 ,22c BU126 53.44 2N3638A ,33c
BC547 ,22c FT2955 52.18 2N3644 ,73c
BC548 .22c FT3055 51.19 2N3819 .73c
BC549 ,22c TIP31A ,83c 2N4032 51.26
8C557 .24c TIP32A .83c 2N4936 51.10
BC558 ,24c 2N301 52.51

TTL

7400 ,29c 7432 32c 7475 .66c

7402 ,29c 7447 51.07 7476 .51c

7404 ,29c 7472 ,41c 7490 51.15

7413 ,52c 7473 .41c 74121 .52c

7414 51.44 7474 .71c 74123 76c

VOLTAGE REGULATORS
lamp. POS. (to 220)

UÄ7805 51.42 UÄ7812 51.42 UA7824 51.42

UÄ7806 51.42 uA/815 51.42 SPECIAL

UÄ7808 51.42 I1A7818 51.42 PRICEITO3Ì
LM309K 52.74

LM741N .55c
LM3900N 51.07
LM3909N 51.15

LINEAR
LM380N S1.67
LM555N .64c
LM723N 79c

DIODES- 
POWER

IN4004 400V 1A .18c
IN4007 1Kv 1A .33c
IN5062 800V 1A ,52c
IN5625 400V 3A .87c
IN5626 600V 3A .94c

BRIDGE 
RECTIFIERS

W02 200V 1.5A ,92c
W04 400 V 1.5A .97c
PK40 400V 10A 54.42

DIODES-SIGNAL
IN914 .10 OA90 .11c

OTHER ENQUIRIES 
WELCOME

Prices correct at press time. 
Subject to change

PACKING AND POST 
FREE IN AUSTRALIA

MINIMUM MAIL ORDER
$5.00
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Microprocessor tester PARTS LIST

will not break the connections to the 
PCB. At this stage, only the CMOS 
devices should remain to be fitted. IC 
sockets should not be necessary. To 
commence, earth the barrel of your sold
ering iron to the earth pattern of the 
board.

Then remove the ICs, one at a time, 
from their protective wrapping, and 
insert them into the board. Solder the 
power supply pins first (7 & 14 or 8 & 
16), and then the remaining pins. It is not 
necessary to solder those pins which are 
not connected to the circuit.

The final stage of construction is to 
label the various points on the board. We 
made up a suitable artwork, and used this 
to make labels from Scotchcal, which we 
then stuck to the board. Some of the 
PCB manufacturers may make silk 
screened boards available, making this 
unnecessary.

We also made up artwork for the 
removable cards used to identify the pin 
functions of the various microprocessors 
currently available. These have been 
printed full size with this article, and we 
suggest that you cut them out and paste 
them to cardboard. We have provided 
five cards, covering the Signetics 2650, 
the National PACE and SC/MP, the 
Motorola 6800 and the Intel 8080.

Before you cut the cards to their final 
size, check the width between the two 
rows of LEDs. The cards should fit be
tween the LEDs, underneath the rim at 
the bottom.

The leads used to make the required 
interconnections on the unit are the same 
as those used in the new logic trainer. 
You will only require about 5 or 6, and 
these can most conveniently be made 
using the clips from a miniature valve 
socket. Extract the clips from the socket, 
and connect them together with short 
lengths of hookup wire.

To test the completed unit, connect a 
test lead between the V+ PCB pin and 
the + 5V PCB pin, and then apply power. 
Monitor the output of the regulator while 
you do this, and switch off immediately 
if the output is other than 5V. Assuming 
that everything is OK, switch to the con
tinuous mode, and set the delay to 
minimum.

Connect the reset pin to pin 1, and 
reset-bar to pin 2. LED 1 should emit, 
while LED 2 should not. Now increase

4 RIGHT: Pin identification cards for Sig- 
| netics 2650, National PACE and SC/MP, 
| Motorola 6800, and Intel 8080 micro- 

processors.

the delay. After a small rotation, LED 1 
should go out, and LED 2 should come 
on. Now connect reset-bar to each of the 
remaining 38 pins in turn, and check that 
all LEDs are operative.

If, on first turning on, you find that you 
cannot reduce the delay sufficiently so 
that LED I comes on, reduce the value 
of the 6.8k resistor in series with the delay 
control. The minimum allowable resis
tance is 470 ohms. On the other hand if 
you find the delay control has to be rota
ted more than about half a revolution to 
get LED 2 to come on, increase the value 
of the resistor.

Finally, switch to the pulse mode, and 
check that the display changes only when 
the pushbutton is operated.

Use of the completed tester is quite 
simple. Firstly, determine which pin of 
the system you are to test is the reset pin, 
and the polarity of the signal required, 
and connect the appropriate reset pin of 
the tester to that pin. Then determine 
which is the positive logic supply pin, and 
connect the V + pin to it. Similarly deter
mine the negative or ground pin, and 
connect the E pin to it.

Then fit the test clip to the micro
processor chip, observing the correct 
polarity, and switch on the micro
processor. After setting the delay control 
to minimum, switch on the tester.

Now set the. mode switch to con
tinuous, and slowly increase the delay. By 
comparing the patterns produced by the 
LEDs with the listing of the program run
ning in the microprocessor, you should 
be able to see the system in operation. 
Do not operate the delay control rapidly, 
as otherwise you may skip right over 
some steps in the program.

If you have access to a cathode ray 
oscilloscope (CRO), this can be used to 
examine the waveforms at the various 
pins. A positive going sync signal is 
available at the PCB pin marked sync. 
This occurs at the same time as the 
latches are clocked, so that the CRO is 
automatically triggered at the same time 
the LED samples are taken, if you con
nect the signal to the external sync or trig
ger input.

When the delay is at a minimum (i.e., 
during the reset period), you may notice 
the LEDs corresponding to tri-state out
puts flickering. This is normal, and is 
caused by the varying time taken by 
these pins to return from a high logic 
level to the low logic level as determined 
by the pull down resistors.

Finally, switch off the tester before you 
switch off the system under test, and do 
not remove the test clip till everything 
has been turned off.

The total current drain of the tester is 
about 400mA (when all the LEDs are on), 
so that about 600mA @ 5v is available for

7 74C14 hex Schmitt trigger
7 74C221 dual monostable
7 4009 hex inverting buffers
7 74C174 hex D flipflops
7 uA7805, LM340T-5.0 or similar three 

terminal regulator
40 red LEDs
7 BC327 PNP transistor
7 BC337 NPN transistor
4 EM401 silicon diodes

CAPACITORS
7 2500uF 25VW pigtail electrolytic
2 0.1 uF polyester
2 0.0022uF polyester

RESISTORS (all GW)
40 4.7M, 7 100k, 41 10k, 7 6.8k, 2 4.7k, 

42 390 ohm
7 50k ten-turn potentiometer

MISCELLANEOUS
7 printed circuit board, coded 

77up11, 282 x 226mm
7 transformer, 240V to 7.5V, 

PL1.5-18/20VA or similar
1 SPOT miniature toggle switch
7 SPDT miniature momentary action 

pushbutton
7 knob
49 PCB pins
5 connecting leads (see text)
7 mains cord, mains plug, cord clamp 

and terminal block
7 case, wooden or metallic as 

required (see text)
7 40 pin DIL test clip (see text) 
Hookup wire, rainbow cable, solder, 

tinned copper wire, machine 
screws and nuts, insulating tape, 
scrap aluminium

NOTE: Resistor wattage ratings and 
capacitor voltage ratings are those 
used for our prototype. Com
ponents with high ratings may 
generally be used provided they are 
physically compatible.

external use from the two pins near the 
heatsink. If you draw this much, how
ever, a large heatsink will be required.

NOTE: When using the Microproces
sor Tester with either of the current 
National Semiconductor microproces
sors (SC/MP I or PACE), it will be neces
sary to connect the GND pin to the 
circuit ground directly.

This is because this connection cannot 
be made via the 40 pin connector and 
umbilical cord, as these devices do not 
have a ground connection at the chip 
itself. In all other respects, operation will 
be the same as for other systems.
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ELECTRONICS
courses at COLLINGWOOD

5 min. from the centre of Melbourne

• INDUSTRIAL ELECTRONICS
Post Apprenticeship level
Preliminary course available for people 
without prior experience

• DIGITAL (part time) 
for experienced technicians

• AMATEUR RADIO OPERATOR
Certificate of Proficiency A.O.C.P.
Limited Certificate A.L.O.C.P.
Novice Certificate A.N.O.C.P.

• CERTIFICATE of TECHNOLOGY
Electrical Operating Testing 
Distribution Communications
Electronics
Electrical Design Drafting

Further Information

COLLINGWOOD TECHNICAL 
COLLEGE

35 Johnston St., Collingwood, 
Vic. 3066

DANDY 
ELECTRONIC 
DISCOUNTS 
(CHEAPEST IN TOWN)

508 BRIDGE ROAD, RICHMOND, VIC. 3121 
Tel. After Hours: 799-1869

Resistors from 1c, Switches from 30c, 
Capacitors from 3c, Coils from 20c, Elec
trolytics from 5c, Trimmers from 10c, Knobs 
from 3c.

SPEAKERS (Wide range, e.g.)
Twin/Cone 8" 8 OHMS $5.50 
Twin/Cone 5" 8 OHMS $3.00 
Twin/Cone 5" 15 OHMS $3.00
Balarce Meters $1.50, Transformers from 60c, 
Coaxial Cable 75 OHMS 13c per metre. 
Hookup Wire 4c per metre, AC Leads 3 Core 
45c, AC Leads 2 Core 30c, Slider Pots single 
20c, dual 40c, TV Aerials $2.50, Transistors 
from 15c, Speaker Cloth $1.50 per yard, Heat 
Sinks from 5c, Earth Strips from 10c, Sup
pressors — various TV Tuners, B/W, FHT 
Coils, Deflection Coils, Sockets, Din Sockets 
(Globe Sockets).

NEW WIDE RANGE OF EQUIPMENT 
COMPONENTS

Heavy Duty Transformers, etc., Bags Mixed 
Caps (100) $4, Bags Mixed Electrolytics (50) 
$5, Bags Mixed Coils (10) $1.50. Bags Mixed 
Trim/Pots (15) $1.

MAIL ORDERS AND TRADE 
ENQUIRIES WELCOME

OUR MOTTO 
CHEAPEST IN TOWN
Mon.-Thurs. 9 am-5.30 pm

Fri. 9 am-7 pm. Sat. 9 am-12 noon.

Announcing the winner of the 
Dick Smith-Electronics Australia 

Mini Scamp Contest
The winner of the Dick Smith-Electronics Australia Mini Scamp 
microcomputer contest is Mr Kurt Deininger, of Melton, Victoria. 
Mr Deininger’s entry, a microcomputer-controlled swimming pool 
alarm, was chosen by our judges Dr John Kennewell, Dick Smith 
and Jim Rowe from the many impressive entries received. It wins 
for Mr Deininger the microprocessor development system pictured 
below, valued at more than $2000.

Mr Deininger (second from left) is congratulated by Allan Greening of Dick Smith 
Electronics during the prize presentation. At left is EA's Victorian representative 
Keith Watts, while at far right is Mr Deininger's son, Hans. Mr Deininger is a com
puter programmer for TAA.

Mr Deininger's winning entry fulfill
ed the aims of our contest particularly 
well. It represents a practical, down-to- 
earth application for a microprocessor, 
although one which at the same time 
reflects a great deal of design ingenuity.

A swimming pool alarm, it uses the 
flexibility and "intelligence" of the 
microcomputer to overcome the 
drawbacks of conventional designs. A 
simple scanning-type sensor is used to 
allow Mini Scamp to continuously 
monitor the pool water level, but the 
software performs a number of tests on 
both average level and wave 
characteristics, to allow reliable detec
tion of a child or adult having fallen in.

Although Mr Deininger based the 
alarm on Mini Scamp, to qualify for our 
competition, it could easily be produc
ed as a very compact dedicated SC/MP 
system with the program resident in a 
ROM or PROM. We hope to give a full 

description of the winning entry in our 
next issue.

Although they were not rated by the 
judges quite as highly as the winner, 
two other entries were highly com
mended and deserve particular men
tion. One was an intermittent fault 
detector for electronic servicing, sub
mitted by Mr John Barry, of Liverpool, 
NSW. The other was a microcomputer- 
controlled model train layout, sub
mitted by Mr Stephen Dart of East St. 
Kilda, Victoria.

These and a number of the other 
entries were so good that we believe 
readers will find them of great interest 
and value. We therefore intend trying 
to publish as many of them as we can, 
in forthcoming issues. So stay with us!

And to all those who entered the 
contest, thanks for your interest and ef
forts.
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INCREDIBLE OFFER!
2 new revolutionary, portable electronic games! 

No TV set needed!
FUTURETRONICS HAVE DONE IT AGAIN. THE PEOPLE WHO BROUGHT TO YOU THE 
WORLD'S FIRST MICROPROCESSOR BASED CHESS GAME NOW BRING YOU THE ULTIMATE 
IN PERSONAL ENJOYMENT AND RELAXATION. TWO NEW PORTABLE HAND HELD 
ELECTRONIC GAMES FULLY ASSEMBLED. WITH L E D. DISPLAY. PRECISION LENS. SOLID 
STATE CIRCUITRY AND REALISTIC SOUND EFFECTS. USES STANDARD 9 VOLT BATTERY 
(NOT INCLUDED). IT'S YOU AGAINST THE COMPUTER fOR A WHOLE NEW KIND OF 

EXCITEMENT, FUN AND CHALLENGE.

MISSILE ATTACK AUTO RACE
ICBM alert! Computer-controlled missiles attacking! You 
command anti-missile missiles! Push the fire button. 
Intercept. Save "Your City"! (Lose and you'll hear part of 
"Taps".)
Game features automatic digital scoring, launch and 
guidance controls, and realistic sounds

The race is on! Computer-controlled cars coming straight 
at you. Steer! Shift! Avoid a collision and beat the clock! 
(Hear the sound of victory!)
Game features automatic digital timer, steering and gear 
shift controls, plus realistic race sounds.

To order or for Information
contact:

SII IOORONCA ROAD HArtTHORNtAST VICTORIA 1123 AUSIRAt a TtKRHOM 03 12 3’12

pty. Itd.

। □ PLEASE SEND AUTO RACE I ENCLOSE $49.65
। □ PLEASE SEND MISSILE ATTACK I ENCLOSE $49.65

I NAME ..................................................................... □ PLEASE SEND
| BOTH GAMES
I ADDRESS | ENCLOSE $89.90

PHONE 82 3732
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Microcomputer 
News & Products
RAM “sticks”

An innovative memory product 
designed for the home computer 
market has just been released by 
Applied Technology. It is a 1k x 8-bit 
RAM "stick" module, whose design 
allows ready stacking for memory 
system expansion.

Announcing the new product David 
Brown, Applied Technology's sales 
manager, said the RAM stick filled a 
real need for the microprocessor user 
who wanted to build up his system's 
memory in convenient, practical and 
easily affordable increments. "We 
chose low power 2102 chips for the 
design because these are one of the 
most cost effective RAMs on the 
market today — and being static they 
are by far the easiest to use."

The RAM sticks are supplied fully 
assembled, 100% tested and burned-in 
for 24 hours using a processor- 
controlled test routine. The test routine 
checks continually for fundamental 
memory errors as well as complex 
"pattern errors" which plague some 
memory systems.

PP PENNYWISE PERIPHERALS

MEMORY GROWS ON STACKABLE 
RAM & ROM PLANES

RAM PLANE PCBs: Provide 4k bytes of RAM 
using 32 2102 family 1 K x 1 bit static RAMs. (See 

ad in EA Sept 77.)
ROM PLANE PCBs: Provide 4K bytes of ROM 
using 4 2708 type EPROMS. There are on

board buffers, decoding and —5V reg.
MEMORY PLANES can be stacked with or 

without sockets.

16K MOTHER BOARD
• Contains all buffering and control logic for driv

ing 1 to 4 MEMORY PLANES. ROM or RAM
• MEMORY PLANES stack on sockets for easy 

removal.
• Configurable to any 8K or 16K boundary.
• Control logic and accept a single R/vV (eg 

M6800) or separate MEMR and MEMW (eg 
8080).

• Mother Board dimensions are 9%" x 6%". 
Edge connector is 43 x 2 way 0.156” pitch with 
M6800 system connections.

RAM PLANE or ROM PLANE PCB only $15.75 
RAM PLANE Kit (inc. 32 MM2102-1 450 nS and 
stackable sockets) $89.30
ROM PLANE Kit (for use with Mother Board. No. 
2708s) $34.90
Mother Board Kit (inc. male pins for stacking 1 to 4 
PLANES) $49.20

(prices include tax. P&P free in Australia.) 
Mail orders and requests for data sheets to

PENNYWISE PERIPHERALS 
19 Suemar Street, 

Mulgrave. Vic. 3170
Phone (03) 546 0308 (am & AH)

Applied Technology has also design
ed a 32k x 8-bit memory unit with 
power supply and standby 
rechargeable battery, which mounts in 
a standard instrument case or rack 
mounting. The memory can also be 
configured as 16k x 16 bits for use with 
16-bit microprocessors.

Enquiries to Applied Technology Pty 
Ltd, 109 Hunter St, Hornsby, NSW 2077.

Low cost graphics

Modified CRT graphics controllers 
with external sync capability are now 
available from Matrox. The modified 
controllers are their MTX-256, ALT-256 
and MDC-256. The external sync facility 
permits the use of multiple cards to 
build up a variety of high resolution 
graphic imaging systems, with either 
grey scale or colour capability.

The graphics system can also be syn
chronised to external sources such as 
the Matrox MTX2480 alphanumeric 
VRAM (video RAM), or a TV camera, 
where video mixing is desired. A light 
pen capability can now be im
plemented in hardware or software. 
Demanding graphics applications can 
thus be handled at a fraction of the cost 
of competing systems.

Enquiries to the Australian represen
tatives for Matrox, Measuring and Con
trol Equipment Co. Pty Ltd, PO Box 78, 
Epping, NSW 2121. Telephone (02) 
86 4060.

“Interface Age” here
The US magazine "Interface Age", 

specialising in microcomputing for the 
home and small business, is now 
available in this country on subscription 
via Co m p u t er I a n d/E I ect ro n ic 
Concepts, at 55 Clarence St, Sydney. 
The cost is $21.60 for 12 issues, or $45 
for earlier delivery via Jetspeed.

By courtesy of Computerland we 
were able to look at a sample copy of 
the magazine, that for September 1977 
(V2, No. 10). The feature of that issue 
was an insert "floppy ROM" flexible 
disc recording, with a general ledger 
program for small business use. This is 
being fully documented in the 
magazine itself.

In all, we found Interface Age a very 
mature and down-to-earth magazine, 
and one which should be of value to 
most serious micro users.

Mini floppy from BASF
BASF, one of the largest magnetic 

media suppliers in the world, has an
nounced a mini floppy disc drive com
patible with the newly standardised 
134mm flexible disc media. Called the 
model 6106, the new drive measures 
191 x 146 x 76mm. It rotates the mini 
discs at 300rpm, recording at 2581 bits 
per inch on 35 tracks. The track density 
is 48 tracks per inch, and the tracks may 
have from 1 to 16 sectors.

Data transfer rate is up to 125 kilobits 
per second, with an average track-to- 
track access time of about 220 
millseconds. The 6106 has been rated 
for MTBF at 5000 hours under heavy 
usage, but will perform more than 8000 
hours with regular usage.
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CHANNEL

Oris it a Wasp 
in sheep’s 

clothing?

^Thp' simple;
> CB mi 

, worKs gsi

kgcmt lines of this deluxe new AM chandefc^raOTt (of course!). It also has the ' , 
Rd^ydu. It looks_a million dollars, mundanerthings like volume, squelch, PA, 
iod as itleoks—and should cdstjust . -_--JRQjnember theWasp. Designed for Australia 

as mucl£ right? -with phese^locLed-loap frequency synthesis fc% 
i’ultra-stableperformance. -q?WWohg. This high performance 

surprisingly economic. Just think of hpw many 
AM se^ you've seen with RF gain'control. The 

Wasp has it. Or delta tune. Switchable noise 
limiter AND blanker. Transmit indicator. LED

FulL90 day warranty, spare parts and service 
Lack-up should you ever heed it—all the things 
that make a CB Worth buying.
Look for the shea's clothing.

MELBOURNE-656 Bridge Rd., Richmond. Ph. 42 1614
—399 Lonsdale St. Ph. 67 9834- -

SYDNEY—125 York St, Ph. 29 1126
- - BANKSTOWN-361 Hume Hwy. Ph. 709 6600

GORE HILL-162 Pacific Hwy. Ph. 439 5311
. ALSO AVAILABLE AT DEALERS THROUGHOUT AUSTRALIA

BRISBANE-166 Logan Rd., Buranda. Ph. 391 6233
MAIL ORDERS:—Box 747, Crows Nest, N.S.W. 2065. Ph. 439 5311



Why Audio-Technica Dual Magnet 
Cartridges are different.

They have two tiny 
high energy magnets 
mounted almost at the 
fulcrum of the stylus 
cantilever. Each is

Individually 
tuned 
suspension 
system

Low-loss 
magnetic 
system

Multi-element 
critical 
damping

Two magnets 
for optimum 
stereo 
separation

Minimum 
moving mass 
Dual Magnet 
cartridge

perpendicular to “its” side 
of the stereo groove. Each 
has its own independent 
magnetic system, with its 
own set of phased coils and 
pole pieces. By reducing 
the sharing of magnetic 
system components, 
stereo separation is 
uniquely excellent.

The tiny magnets are 
easy for the stylus to move, 
guaranteeing good high 
frequency response. And 
radial damping of the 
stylus assembly insures 
smooth response in 
every plane.

The entire assembly 
is precisely located in the 
cartridge body for correct, 
lasting alignment. On 
premium models gold 
plated contact pins are 
used. Every cartridge is 
comprehensively tested.

Audio-Technica dual 
magnet cartridges are 
priced from $ 12.50'right 
up to the ultimate at $ 119*.

Check your audio 
dealer. If he can’t supply 
you, phone our nearest 

branch office for 
instant service.

*Recommended Retail Price

New AT6002 Autocleanica 
Record Cleaner.
The AT6002 combines the 
dirt-loosening action of a 
brush with the cleaning of a soft, plush pad 
Effectively neutralising static charges 
during playing.

Low-mass 
tapered 
cantilever

Square-shank, 
grain-oriented 
nude stylus

Trade Enquiries: Maurice Chapman Australia Pty. Ltd.
9 Horden Place, 
Camperdown. NSW 2050 
Phone: 5164599

Neil Muller, 
8 Arthur Street, 
Unley. SA 5106 
Phone: 741162

150 Burwood Road, 
Hawthorn. Vic. 3122 
Phone: 8181730

Soundline Pty. Ltd., 
883 Wellington Street, 
Perth. WA 6000 
Phone:225177

@1 audio-technica
123 Abbotsford Road, 
Mayne. Qld. 4006 
Phone: 52 2480

Wills & Co. Pty. Ltd., 
7 The Quadrant, 
Launceston. Tas. 7250
Phone:315688

PKB89201



The 6106 drive consists of read/write 
and control electronics on a single PCB, 
read/write head, track positioning 
mechanism, drive mechanism and the 
removable disc in its sleeve.

BASF says it has aimed the 6106 drive 
for OEM use in the calculator, desk-top 
computer, terminal and word process
ing markets. It regards the mini floppy 
as an excellent alternative to paper 
tape, magnetic cassettes and magnetic 
cards, offering higher power and 
reliability while being competitive in 
size and cost.

For further information regarding the 
BASF 6106, contact the EDP Media and 
Systems Division of BASF Australia, 11B 
Lachlan Street, Waterloo NSW 2017.

New SWTP terminal

Paris Radio Electronics, distributors 
of Southwest Technical Products 
systems and peripherals, has advised 
that it now has stocks of the new CT-64 
terminal kit. An assembled CT-64 is 
shown above, complete with the 
matching SWTP 10MHz monitor.

The CT-64 stores and displays either 
one of two pages, each consisting of 16 
lines of either 32 or 64 characters. The 
number of characters per line is jumper 
programmable, and a jumper may also 
be used to change the terminal fr^tm 
50Hz to 60Hz operation. The full 7-bit 
upper and lower case ASCII character 
set is displayed, with either white-on- 
black or black-on-white operation.

An interesting feature of the CT-64 is 
that all 32 ASCII control characters are 
decoded, with some 21 decoder out
puts available for user-defined control 
tasks.

Other features include optional con
trol character printing, screen reversal 
on individual characters for 
highlighting, and selectable page 
mode/scrolling mode operation. The 
basic CT-64 is designed for parallel data 
input, but a serial interface option is 
available, as is an ASCII keyboard.

The matching CRT monitor shown 
above offers bright, well-focused 
character display. The 10MHz video 
bandwidth ensures optimum character 
resolution with 64-character lines.

For further information on the CT-64, 
including price, contact Paris Radio 
Electronics at PO Box 380, Darlinghurst, 
NSW 2010.

miCRDCDiïlPUTER

cr-64 t CT-VH terminal PARIS RADIO ELECTRONICS
P.O. Box 380, Darlinghurst NSW 2010

GETTING INTO

MICROPROCESSORS 
©

GETTING INTO

MICROPROCESSORS
This book will help you find out what the revolu
tion is all about.. .
Available from newsagents, electronic suppliers and also "Electronics 
Australia", 57 Regent St, Sydney. PRICE $4.50 OR by mail order from 
"Electronics Australia", PO Box 163, Beaconsfield 2014. PRICE $5.10.

MM IMS « « «

AUSTRALIA’S 
FIRST
BYTE SHOP

Imsai 8080 Truly second generation Microprocessor Mini Computer. 
Complete range of memory and I/O modules available.

Cromemco TV dazzler • Byte saver • Cyclops camera • A-D, D-A • 
Cromemco Z80 mini computer.

Processor The Sol System Intelligent Terminal.
Technology Wide range of PROM; RAM; Parallel/Serial I/O; firmware; 

simulator, text editor; video display modules.

North Star Inc. Floating point arithmetic unit. Mini floppy disc, controller 
and software.

Oliver Audio Paper tape reader.

Dynabyte Memory modules.

Solid State Memory, Video Display and Music Synthesizer Modules. 
Music

All the above are available in kit form or assembled form. For further details send S.A.E. to: BYTE, 
P.O. BOX 156, CARNEGIE, VIC. 3163.
OR, for hands on experience phone: Melbourne 568 0642 or 569 7867.

SONTRON INSTRUMENTS & THE BYTE SHOP
17 ARAWATTA STREET, CARNEGIE, VIC. 3163.
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Howto own two 
superb 12 3-way 
40 watt speakers 
and save about $50 
per hour while you 
assemble them.

NAME___

ADDRESS ___________

__ STATE_ P/CODE.

ELCOMA
Philips Electronic Components and Materials
P.O. Box 50, Lane Cove, NSW 2066
Please send me full details and brochures on your 
loud speaker kits and a list of retailers who stock them.

The Philips AD 12 K12 MKII Speaker Kit. Full 40 watts 
RMS capacity. Modern, completely finished cabinet. 
Assembles in nine simple steps, taking most people 
about two hours. The finished job looks like it has been 
put together by a professional. And you save about 
$100 per pair on a comparable assembled system!

A modern three-way Hi-Fi system with 1 ” domed 
tweeter, 5” mid-range and super 12” woofer, all 
fully imported, and rated full 40 watts RMS per channel. 
Power to deal with any reasonable living room. A 
particularly brilliant sound, with an excellent overall 
frequency response for the cost. It closely follows the 
ideal Bruel & Kjaer curve for Hi-fi equipment measured in 
an actual listening room, using the “Third Octave Pink 
Noise Method”.

Also available: Other quality systems at similar 
impressive savings. Phone or send coupon now for full 
details of all kits.

PHILIPS ELECTRONIC COMPONENTS AND MATERIALS 
Sydney 427 0888 • Melbourne 699 0300 • Brisbane 44 2471 
• Adelaide 223 4022 • Perth 65 4199

Electronic 
Components 
and Materials PHILIPS

BA.EL.I
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Previn: “elegantly presented” at a budget price
PREVIN — Recital of Seven Pieces; 

played by the London Symphony 
Orchestra; conducted by Andre 
Previn. RCA Stereo VICS-1751.
The Vaughan Williams overture "The 

Wasps" was not very enthusiastically 
reviewed by me in this column last 
month though I had nothing but very 
high praise for the other items on the 
disc played by Constantin Silvestri and 
the Bournemouth Symphony 
Orchestra. But I much prefer this 
reading by Andre Previn conducting 
"The Moths" with the London 
Symphony Orchestra.

RCA manage to get no fewer than 
seven pieces, most of them popular, 
onto this one disc. Its sales are plainly 
aimed at lovers of light classical music 
of the better type.

It is not beneath Previn's dignity to 
devote the same care — and sometimes 
brilliance — to these often hackneyed 
items. It might be called a jumble sale 
of short orchestral pieces where here 
and there you might well pick up a real 
bargain.

Nor has RCA spared any trouble over 
the excellence of the engineering. The 
London Symphony Orchestra always 
gives me the impression of enjoying 
playing for Previn — and vice versa. In 
fact the performance of Prokofiev's 
always fresh-sounding "Classical 
Symphony'' is the best that I can recall. 
It is quite without conaescension or 
false naivete.

Previn takes Satie's Gymnopedi No. 1 
a little slower and more romantically 
than is usual — I think I prefer it a little 
faster. But despite its tempo Previn 
always preserves its classical, perhaps 
severe, outline, a fact due to the 
delicious playing of the oboe solo by 
John de Lancie.

Then comes a vigorous account of 
Mendelssohn's Ruy Blas Overture with 
Previn stressing the drama with con
trasts of dynamics always in the very 
best possible taste. It is so long since I 
heard this work that I found myself en
joying it very much indeed.

You'll find The Wasps overture, men
tioned above, on the first band of the 
reverse side. It makes a fine contrast to 
all that has gone before. The playing is 
as bright as a button with just the right 
amount of busyness. And the more ex
pansive middle section is cream smooth 

and lyrical. The whole overture is 
treated with the greatest refinement.

While still in the insect world you 
have Rimsky-Korsakov's "Flight of the 
Bumblebee", a virtuoso piece and 
handled here in that fashion. I think it is 
too well known to need any further in
formation.

Rimsky-Korsakov is also represented 
by the slow movement of his almost 
equally well known slow movement 
from his "Scheherazad Suite". This is 
lusciously played without anything be
ing overdone. The string legatos are 
very impressive as are the rapid 
ornaments in the woodwind.

The recital ends with a suite of 
irresistible waltzes from Strauss' 
"Rosenkavalier". In this the LSO gets 
very close to the right swing in the 
accompaniment, a difficult feat for any 
non-Viennese orchestra to bring off.

Every item on this disc is so elegantly 
presented that it could well be a good 
test of the sensitivity of your equip
ment. I wouldn't have spent all this 
space on it if it hadn't been to show my 
admiration for so much expertise — 
and at a budget price.

☆ ☆ ☆

HAYDN — Piano Trios Nos. 13, 16 and 
17. Beaux Arts Trio. Philips Stereo 
9500 035.
Haydn wrote 45 trios and in most of 

them the piano has the dominant role. 
Present indications are that from time 
to time Philips will add more discs to 
this one until the whole 45 have been 
recorded. In most of these the cellist is 
the junior member, the violinist a busy 
executive, but the piano is, so to speak, 
the managing director. In fact his role is 
pretty well unceasing.

The fact that the three trios under 
review are played by the Beaux Arts 
group is a guarantee of their excellence 
— I mean the playing. It is in the nature 
of things that the pianist, Manahem 
Pressler, should stand out, but this he 
does so discreetly that he never seems 
to be hogging the score. The violinist, 
Isadore Cohen, usually echoes 
Pressler's statements, always admirably 
and cellist Bernard Greenhouse makes 
his usually modest contribution for the 
most part without being overwhelmed. 

In all three trios both form and con

tent are full of delightful surprises. But 
then which work of Haydn isn't?

I don't know where this present disc 
was recorded but, wherever it was, it 
was under the very best of conditions. 
The sound-balance, clarity and fidelity 
are all beyond praise. If the other 42 
trios are of the same quality they will be 
well worthwhile waiting for.

☆ ☆ ☆

MOZART — Eine Kleine Nachtmusik 
KV525. Violin Concerto in A Major, 
KV219. Wolfgang Marschner (violin) 
and the Wolfgang Marschner 
Chamber Orchestra. Christophorus- 
Verlag. Stereo SCGLB75923.
This is a completely worthy perfor

mance of Mozart's most popular 
serenade. It has all you might expect 
from a good German chamber 
orchestra. All the right instructions are 
carried out and it is very well recorded 
although the surface of my pressing is 
far from immaculate.

The tempos are right and the sound is 
always musical. It is throughout a 
thoroughly scholarly performance not 
without its moments of real charm. I 
could not find a single note out of 
place, yet the general effect is never 
mechanical — an excellent classical 
reading.

As soloist in the 5th Violin Concerto, 
Marschner shows more warmth in the 
first movement, as does his orchestra 
which he himself conducts. It is only 
because of the abundance of chamber 
orchestras nowadays that we don't, I 
think, hear more of this combination.

There is nothing very inspiring in the 
slow movement except its technical 
perfection. Personally I don't like my 
Mozart over-expressed, but Marschner 
and his excellent players are, for much 
of the time, a trifle too deadpan for my 
liking.

☆ * ☆

VIVALDI — Four Oboe Concertos. 
RV447, 450, 460 and 463. Heinz 
Holliger (oboe) with I Musici. Philips 
Stereo 9500 044.
When the Basle Chamber Orchestra 

visited Australia some three years ago 
many discerning musicians were struck 
by the tonal beauty, phrases of unusual 
length and the agility of fingers and lips
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THE BEGINNING . . .
of the chain of audio reproduction is usually a disc. To our current range of audiophile recor
dings (HSF75, ARK by Fulton and Stereo Review) we are pleased to announce the first 
Australian release of the following:

1. Richardson Recordings from the U.S.A, are made to the highest musical and technical 
standards. Titles available:
• Eternal Father Vol. I. Organ & Choral music from the U.S. Naval Academy.
• Handel's Messiah. Excerpts from a concert performance.
• Annapolis Sounds. Music from Colonial period (late 18th Century). Organ, voice, 

brass, woodwind.
• The Spirit of Christmas Brassed. Virtuoso brass quintet present Christmas Carols, etc.
• Price: $13.00 each R.R.P. Pack and post $1.00, extra 50c for certified mail in

surance.

2. Artofonic Recordings from Canada present a superb two disc set cut at 45 rpm featuring 
Orchestre Mondrial des Jeunesses Musicales, who play magnificently 
Moussorgsky/Ravel’s “Pictures at an Exhibition”, Strauss’s “Till Eulenspiegel” and 
Dvorak's Slavonic Dance No. 8. We believe these discs offer the most natural acoustic 
perspective of a symphonic orchestra yet achieved.

Price: $23.00 R.R.P. per two record set. Pack and post $2.50, extra 50c for certified mail in
surance.

THE END. . .
of the audio chain is usually a loudspeaker.
We offer one that is NOT ... the largest ... or the 
most expensive but IS . . . superbly constructed . . . 
efficient . . . and intensely musical!

NpHTINGALE NM1
Price $1,290 R.R.P.

For further information on specifications and availability contact

M. R. ACOUSTICS,
P.O. Box 110, Albion, Q'ld 4010.
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of the oboist Heinz Holliger. He was 
also a delightful and unassuming chap 
to talk to after the concert.

Well here you have him in four 
Vivaldi concertos and to describe his 
playing of all four as ravishing is no 
overstatement. Another spectacular 
feature of his playing is his ability to 
allow the sound to die away gradually 
at the end of some phrases. Now the 
way Holliger does this is a very difficult 
feat indeed and it is, perhaps, his 
knowledge of just how well he does it 
that encourages him to use the effect 
just a trifle too often.

But when you remember that on the 
concert platform he would probably 
play only one of these concertos and 
that here he plays four, goes far to 
make this, I feel, a somewhat churlish 
remark about this tiny mannerism. 
After all you don't have to listen to all 
four at one sitting.

The engineering is superb, with a real 
chamber music balance. And I repeat 
confidently that on this disc is some of 
the most elegant oboe playing you will 
ever be likely to hear. Moreover it all 
sounds so effortless that I could only 
marvel at its perfection.

The accompaniments supplied by I 
Musici are all of the same high stan
dard. Again to avoid any more 
superlatives all I can recommend is that 
you buy it. It should provide endless 
enjoyment.

☆ ☆ ☆

RAVEL — Daphnis and Chloe.
Complete Ballet. Boston Symphony 
Orchestra conducted by Charles 
Munch. RCA Cold Seal Stereo AGL1- 
1270.
The late Charles Munch could be a 

very uneven conductor, sometimes 
brilliant, sometimes dull. Indeed I 
remember hearing him in Paris conduct 
a French orchestra, in a concert 
celebrating the 50th anniversary of 
Debussy's death, in a manner that 1 
found boringly clumsy.

This concert, as if to advertise the 
French love of La Gloire, was entitled 
"Homage of the City of Paris to Claude 
Debussy". It was held in the Theatre of 
the Champs-Elysees, decorated with 
10,000 Gloire de Dijon roses, and with 
the Garde Républicaine in full dress 
uniform and with drawn sabres lining 
the staircases.

You would think this an occasion to 
inspire any group of players — but no. 
The concert was mediocre in the ex
treme, not only Munch's readings but 
the general coarseness of the playing, 
too.

During his visit to Sydney some years 
ago with the Boston Symphony 
Orchestra, at the end of an un
remarkable performance of "Berlioz's 
Symphonie Fantastique" in the Town 
Hall, the tolling of the bell was quite 
deafening.

In this present recording of "Daphnis 
and Chloe", Munch sets out to really 

"sell" Ravel's wonderful score. His 
opening is quite convincingly 
mysterious until the chorus enters, 
when all mystery flees. And despite the 
skill with which the disc has been 
remastered the sound is later a bit con
gested in the ffs.

Throughout the recording the bring
ing forward of the chorus is too often at 
the expense of the orchestra which oc
casionally becomes almost inaudible. 
And I know this is difficult to believe, 
but there are sometimes some down
right lifeless passages.

But here and there Munch gets the 
score to glitter quite excitingly. The 7/4 
Dorcan's Dance, for instance, although 
it is beautifully and delicately attacked 
in the woodwind passages, coarsens in 
tone towards the end. All through the 
ballet Munch tends to pay too much 
attention to the confectionary depart
ment — harp glissandos and so on.

Ravel was essentially a miniaturist 
despite his two lovely and witty one-act 
operas. Daphnis is his greatest 
orchestral work. Indeed he nearly blew 
himself up writing it and, with the score 
finished, he took a very long holiday 
before resuming composition.

In some of the exquisite detail in the 
scoring the Boston players don't seem 
to be quite up to their top form and I 
begrudge every note I miss in this 
superb work by one of the greatest 
writers for orchestra of this century. 
Many passages I waited for could not 
be heard on this disc. And the chorus 
seldom sounds as remote and disem
bodied as it should. I still prefer 
Momteux's performance of the work.

There is also an irritating turnover. 
Altogether a bit disappointing though 
the sound improves if you use a bit 
more gain than usual. The surface on 
the second side of my pressing is a bit 
prickly.

☆ ☆ *

BRAHMS — Violin Concerto. Gideon 
Kramer (violin) with the Berlin 
Philharmonic Orchestra conducted 
by Herbert von Karajan. EMI Stereo- 
Quadraphonic OASD 3261.
Here is another name new to me — 

Gideon Kramer — a violinist with a 
luscious full tone just right for 
dominating the fine playing of the 
Berlin Philharmonic under Von Kara
jan. Kramer's reading, admirably 
mirrored by Karajan, is big enough to 
suit the massive work admirably.

Kramer may be a newcomer to recor
dings in this country but I am sure he 
will soon be a great one. The collabora
tion with Karajan comes off splendidly 
on stereo although my pressing is com
patible stereo/quadraphonic.

Most record buyers of serious music 
are likely to already own one or 
perhaps more alternative versions of 
this, one of the last of the great 
symphonic violin concertos. But 

whichever you might already own, 
you'll find it difficult to better this one. 
If you want a sample listen to the 
perfection of the double stopping in 
the cadenza.

I am not surprised that (according to 
the sleevenotes) Karajan, not a man to 
throw praise around idly, stated after 
the recording session that . .. "Kramer 
is, in my opinion, the greatest violinist 
in the world". I am inclined to agree 
with him despite other contenders for 
that title. After all when you get up into 
this bracket just how do you decide 
who is best among equals — I'll spare 
you the Latin for this quotation.

The second movement is as 
beautifully expressive in both the solo 
and orchestral parts, and though I am 
no slavish admirer of Brahms it moved 
me deeply. And the formidable Finale 
also leaves nothing that I felt could be 
improved on. The sleevenotes also 
mention that this 30-year-old new
comer was a pupil of the late great 
David Oistrakh. I have often pointed 
out how difficult it is for a reviewer to 
convey his sense of perfection about a 
performance without resorting to a 
monotonous use of superlatives. I am 
facing the same difficulty again with 
this disc. I can only say that here is a 
performance that will probably be un
rivalled in what is left of my lifetime. By 
the way, Kramer uses the Kreisler 
cadenzas and the balance between 
violinist and orchestra is perfect at all 
times. ®

LANTHUR
ELECTRONICS

69 Buchanan Ave, North Balwyn, Vic. 3104. 
P.O. Box 162. Ph: 859 4061.

MOTOR SPEED CONTROLLER KITS
Suitable all 240v ac/dc brush type. Controls down to 
stop without loss of torque. Hand tools, lathes, potters 
wheels, etc. Suits motors up to 10 amp 2400 watt 

capacity.
Price including postage $10.95

LAMP DIMMER KITS
Will control incandescent lamps from full to out. 10 

amp 2400 watt capacity.
Price including postage $8.50

If slider type control required instead of rotary. Extra 
25c

CABINETS SUITABLE SPEED & DIMMER 
KITS

Plastic with alum, lid $1.76 
Aluminium $2.95

BATTERY SAVER KITS
Supplies de voltages 6 to 15 amp (a, 1 amp. Tapped 
transformer, rect., capacitor and circuit supplied, 

$8.96
Plus postage Vic. $1.00. Others $2.00.

BATTERY CHARGER KITS
Will charge 12 volt wet batteries 2 amps.
Transformer, rect., ballast resistor and circuit supplied. 

$9 95
Plus postage Vic. $1.00. Others $2.00.

Specialists supply electronic components 
schools, gov. depts., industry, etc.

ELECTRONICS Australia, December, 1977 101



SPECIAL PURCHASES
GARRARD I Model SL65B

RECORD CHANGER AT LESS THAN 
1/3 LIST PRICE — $29.50

(RECOMMENDED RETAIL PRICE $110.00)
SUPPLIED WITH GOLDRING MAGNETIC CARTRIDGE AND DIAMOND STYLUS.

CAN BE SUPPLIED WITH SHURE M75-6 
MAGNETIC CARTRIDGE AND DIAMOND STYLUS A $2.50 EXTRA

ALL CHANGERS NEW IN ORIGINAL CARTONS
SPECIFICATIONS

A precision automatic and manual record-playing unit fitted with Garrard Synchro-Lab4 
pole shielded motor to provide constant speed conditions for the 10% Inch aluminium turn
table.

The low resonance tubular pickup arm is counter-balanced with a resiliently mounted 
weight to permit light sensitive tracking, and the slide-in cartridge carrier enables stylus in
spection and the interchange or replacement of cartridges to be carried out simply and quick
ly.

Fine stylus force adjustment and bias compensation are both calibrated for accurately 
setting the arm to give optimum playing conditions for the chosen cartridge.

The fluid-damped level-type cue and pause control ensures gentle lowering of the pickup 
to the surface of the record and the record-stabilizing overarm swings back out of the way for 
more convenient single-record play.

Up to eight 12-inch 33 1/3 rev/min records of the same speed, size and stylus setting can be played at one loading, single records can be 
repeated automatically.

A short spindle is supplied for single record play records.
Precision engineering is reflected in the styling of the SL65B, which is elegantly finished in black and silver.
Size (including rear and side overhang of pickup arm) 14 %in (374.5mm) wide by 12%ln (317.5mm) front to rear by 4%in (114.5mm) above 

and 2 15/16in (75mm) below lower edge of unit plate. POST AND PACKING EXTRA
Performance: NSW $2.75
Wow and flutter better than 0.14% r.m.s. Vic., SA & Qld $4.75 (Reg. post $2.00 extra)
Rumble (relative to 1.4cm/sec at 100Hz) better than — 46dB. Tas., WA & NT $6.00

BASE AND PERSPEX COVER AVAILABLE AT $25.00 EXTRA Plus Postage
NEW STANDARD PM-403 W-24 WATT STEREO AMPLIFIER AT LESS THAN TRADE PRICE

MANUFACTURED BY STANDARD RADIO

$59.00 plus post & packing

NSW $3.50
VIC., QLD, SA $5.00
WA, TAS. $6.50 (Reg. post $2.00 extra)

CORPORATION — A MAJOR JAPANESE ELECTRONIC MANUFACTURER.
SPECIFICATIONS:
Continuous power 12 watts R.M.S. per channel at 8ohms. (24 watts) at 1KHz
Harmonic distortion at 1KHz 0.5% to 10 watts

‘ Power bandwidth 20-20,000Hz at 8ohms
Frequency response 15-40,000Hz
Signal to noise ratio Aux. 70db Mag. 60db.
Bass control +10db at 100Hz Treble control +10db at 10,000Hz
Input sensitivity Mag. 2.5mv, Cer, 150mv. Aux 100mv, Tape 500mv.
• TAPE MONITOR SWITCH • LOUDNESS CONTROL • SPEAKER SELECTOR SWITCH
• HEADPHONE JACK • SEPARATE BASS & TREBLE CONTROLS • BALANCE CONTROL 
Dimensions 13%” by 8" by 4" high SUPPLIED IN WALNUT FINISHED CABINET WITH 
OPERATION INSTRUCTIONS & SCHEMATIC DIAGRAM
READ REVIEW ON THE STANDARD PM-403W AMPLIFIER IN NOV. ISSUE OF E.A.

SPECIAL PACKAGE OFFER
STANDARD PM-403W AMPLIFIER — TWO GOODMAN-FOSTER SPEAKER KITS AND GARRARD SL65B 
CHANGER WITH SHURE MAGNETIC CARTRIDGE $155.00.

(Cabinets for.speakers and changer not supplied.) Freight and packing extra per rail or air freight.

NEW GOODMANS-FOSTER 3-WAY 4 SPEAKER HI-FI SYSTEM
Frequency Range 45 to 22,000 cycles. Power rating 25 watts. Imp. 8 
ohms. Supplied in kit form (less cabinet) each kit comprises two 
English Goodmans 8” bass units. Foster 5" mid range. Foster 1" 
dome tweeter crossover components (condensers & inductance) 

innabond, speaker fabric & plans of cabinet. Cabinet dimensions 
23" x 13” x 10”.
Post & packing extra: NSW $2.70; Vic., SA, Qld
$4.70; WA $5.70. (REGISTERED POST $2.00
EXTRA IF REQUIRED) cabinets available. PER KIT

CLASSIC RADIO
245 PARRAMATTA RD, HABERFIELD 2045. PHONES 798-7145, 798-6507.
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Lighter Side
Reviews of other recordings

Devotional and Christmas
THE SPIRIT OF CHRISTMAS BRASSED.

The Annopolis Brass Quintet. Stereo, 
Richardson Records RRS-5. (From M.
R. Acoustics, P.O. Box 110, Albion, 
Qld 4010).
A strange title, I must say, but behind 

it lurks a very impressive recording. It 
does not say so on the label but the dis
tributors suggest — and I agree — that 
it carries the sonic stamp of the ARK- 
Fulton discs, reviewed recently and also 
distributed by M.R. Acoustics. The 
sound is very open, very clean and the 
pressing is beyond criticism. Top flight 
sound indeed.

But thirteen tracks of a brass quintet? 
Would it not be rather much for 
anyone but a band instrument 
enthusiast? In fact, no. The Annopolis 
Brass Quintet is a very capable group, 
who know their instruments, their 
audience and their music. You will find 
it no effort at all to listen, as they pre
sent a varied program of Christmas 
music from different lands and 
different periods:

Crisp English Carol Medley — Adeste 
Fideles — Joy To The Worla — El Cant 
Dels Ocells — Swiss Chansons — The 
Twelve Days Of Christmas — O Come, 
Emmanuel — A Spanish Medley — The 
First Nowell — Good King Wenceslas — 
O Holy Night — Von Himmel Hoch, Da 
Komm 'Icn Her — We Wish You A 
Merry Christmas.

If you plan to buy only one Christmas 
record, this would be well worth con
sidering. (W.N.W.)

☆ * ☆

MORE THAN WORDS. Parable.
Maranatha, stereo HS 777/22. (From 
S. _ John Bacon Publishing Co, 13 
Windsor Avenue, Mount Waverley, 
Vic. 3149.)
"Parable", featured on this album, is 

a typical Gospel Group presumably 
accessable for hiring through 
Maranatha Music, Irvine, California. 
Most of the music presented is by 
Chuck Butler and, while it is in modern 
format, with elements of soft rock, it is 
much nearer to middle-of-the-road 
than the sound from other recently 
featured Gospel groups.

In fact, with the lyrics printed in full

instrumental, Vocal and Humour
THE JAZZ ALBUM. Rob McConnell and 

The Boss Brass Attic LAT 1015. Astor 
release.
The Attic label is a product of the 

Canadian Broadcasting Corporation, to 
showcase local talent; a job it does very 
well, judging by this record. There are 
five long tracks: It's Hard To Find One 
— Portrait Of Jenny — My Man Bill — 
Body and Soul — That's Right, all with a 
bright brassy big band sound about 
them that's easy to listen to. The record 
jacket has a group portrait of the 21 
musicians involved and the instruments 
are listed for each track. The quality is 
good. (N.J.M.)

☆ ☆ ☆

THE GRAND WALDO DE LOS RIOS.
Hispavox L-36251 Festival release.
Waldo De Los Rios does his usual 

on a sheet inside, anyone with reser
vations about these "new fangled" 
Gospel songs could reasonably invest in 
this musically fairly conservative exam
ple and form their own opinion.

The titles: More Than Words — All 
Alone — Sweet, Sweet Song — Maybe 
— Someone's Callin' — I Know What 
It's Like — Peter, James & John — On 
Your Own — Let The Old Man Die — 
Friends — Song For The Church — 
Goodbye — 16 Petersham Place.

Diction is average but, with the lyrics 
available, there is no problem anyway. 
The actual sound quality is excellent 
and the pressing surface is free from 
noise. Good family gospel listening. 
(W.N.W.)

☆ ☆ ☆

HAND TO THE PLOW. Paul Clark.
Stereo, Seed Records PSR-005. (From 
Sacred Productions Australia, 181 
Clarence St, Sydney, and other 
capitals.)
Paul Clark wrote all the songs on this 

album, played acoustic and classical 
guitar, piano, drums and synthesiser, 
took lead and back-up vocals and 
created special effects. A versatile 
young man indeed, but he is also back
ed by a group of other musicians and 
vocalists, who are appropriately 
credited in the jacket notes.

The words of the songs, given in full 
on the inner sleeve, are entirely 
devotional, expressing old-time Chris
tian values in the modern idiom. The 
music, too, is in the modern idiom, 
ranging from straight rock in the open
ing tracks to a much quieter mood 
towards the end. But it's essentially 
music for today's youth, and that's 
where Paul Clark's appeal will lay.

The quality of the sound is very clean. 
(W.N.W.) 

thing with the popular classics with two 
tracks each from Beethoven, Mozart, 
Verdi and Tchaikovsky. The music 
usually starts in a fairly straight fashion; 
then the rhythm section makes its 
presence felt in no uncertain manner 
and the orchestra starts to swing.

Some purists might object but it 
makes for pleasant listening, with the 
technical quality the usual high I have 
come to expect from Hispavox. This 
record is one of a continuing series, 
with operas, concertos, overtures and 
symphonies all getting the same treat
ment. Some or the tracks are: The 
Marriage Of Figaro — Nabucco — 
Romeo and Juliet — La Traviata — 
Pastoral Symphony. (N.J.M.)

☆ * ☆

Reviews in this section are by Neville Williams (W.N.W.), Jamieson Rowe (J.R.), Leo Simpson 
(L.D.S.), Norman Marks (N.J. M.), David Edwards (D.W.E.) and Greg Swain (G.S.).

"PORTS." Perry Botkin Jr. A&M L36280.
Festival release.
I had not heard of Perry Botkin Jr.

before listening to this record. More's
the pity, as the group he leads produces
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AF.M. TUNER FROM
' *, , x s x - ' audiosound z-s

FINER and AUSTRALIAN

The new Audiosound T752 stereo F.M. Tuner offers very high performance with a simplicity rarely found in 
today’s Hi-Fi Jungles. Yet this tuner is able to provide low distortion, interference free, wide range sound from any 
transmission arriving at the aerial capable of full quality recovery.

From its hand wired, 5 gang linear front end unit to its low distortion demodulator, most parameters (ex
cept the price) approach state-of-art.

The sophisticated single lamp tuning/muting circuit allows only correctly tuned signals to be heard and the 
styling matches perfectly with our A750D low T.I.M. amplifier. The non-state-of-art price $340.

Hear this tuner with Audiosound high performance amplifiers and loudspeakers at our showroom now.

_ • 148 Pitt Road, North Curl Curl,audiosound electronic services N.S.W. 2099. Phone: 938 2068.

AUDITEC ASERIES AMPLIFIERS

THE A-SERIES ARE 
INO-FRILLS BASIC POWER AMPLIFIERS 

READY TO CONNECT TO YOUR 
PREAMPLIFIERS OR MIXER 

AND LOUDSPEAKERS

AVAILABLE IN 1 x 100 WATT (1A009, 1A033) 
2 x 100 WATT (2A009, 2A033)
1 x 200 WATT (1A027)

AGENTS:
MELBOURNE: Zephyr Products. Phone 568 2922
BRISBANE: Delsound Pty Ltd. Phone 229 6155
ADELAIDE: Neil Muller Pty Ltd. Phone 74 1162
BUNDABERG: Bundaberg Hi-Fi. Phone 71 3176
CANBERRA: Musique Boutique. Phone 82 2553
PERTH: Willis Trading Co Pty Ltd. Phone 21 7609
TAMWORTH: Hi-Fi Gallery. Phone 65 7788
MARYBOROUGH (QLD): Keller Electronics. Phone 21 4559
ROCKHAMPTON (QLD): Premier Sound. Phone 28 2701
SURFERS PARADISE (QLD): Beno’s Musical Supplies. Phone 
38 1568
WHYALLA (S.A.): Audiolab Sales. Phone 45 7755
DARWIN: Darwin Communications Systems. Phone 85 3184
ALICE SPRINGS: Farmer & Davies Electronics. Phone 52 2967

FOR DESCRIPTIVE LEAFLETS ON THESE AMPLIFIERS 
CALL, PHONE OR WRITE TO:

AUDITEC AUSTRALIA PTY LTD
10 WAITARA AVENUE, WAITARA, N.S.W. 2077 

PHONE: 48 4116
(PACIFIC HIGHWAY SIDE OF WAITARA STATION)
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THE LIGHTER SIDE

some very pleasant music, mainly jazz 
oriented in nature, with such titles as: 
The Lovers — Lady Ice — Don't Believe 
The Laughter — Eternal Sunrise — 
Looking For Home — Nadia's Theme — 
Bless the Beasts and Children — Bridges 
— You've Gone Away — Ports — Gym- 
nopedies I.

The team is made up of a number of 
well known West Coast recording 
artists, including Bud Shank on flute 
and alto sax and Tommy Morgan on 
harmonica. Apart from a surface 
crackle on the opening tracks of each 
side, the quality is excellent; in all a 
very enjoyable disc. (N.J.M.)

☆ ☆ ☆
FRANCIS LAI — THE MAN AND HIS 

MUSIC. Image Records Pty Ltd. 
Stereo ILP4945.
My expectations were rather high 

after reading the cover notes of this 
album. Francis Lai is the man who com
posed such well known movie themes 
as "Theme from Love Story" and "A 
Man and a Woman". These are 
featured here, in company with 10 
other Francis Lai compositions.

However, I must confess to a growing 
feeling of indifference after a listening 
session, at least as far as the majority of 
tracks are concerned. The style is, 
perhaps, a little too avant-garde for my 
personal taste; maybe for yours also.

The track titles are: Theme from Love 
Story — Dance Of Love — Under Our 
Star — Solitude — Love in the Rain— 
The Legend of Frenchie King — A Man 
and a Woman — For a Shadow — For 
the Blood of Others — The Blue Rose 
— African Summer — Happy New Year.

Have a listen before deciding to buy.
Record quality is good. (G.S.)

Cordless Soldering
for electronic circuitry

Complete freedom from cords, transformers, 
power points, plugs. The Wahl ISO-TIP soldering 
tool is light (170g), slim, powerful: suitable for tag 
soldering, printed circuits & miniature components.
• Heats in 5 seconds
• Up to 150 joints per charge
• Long life ni-cad batteries
• Choice of quick-change tips
• No leakage or induced current
• Exclusive 'lock-off' switch
• Spotlight illuminator
• Vehicle adaptor available 

* Approval No. V/74394/7578

From trade houses or
ROYSTON ELECTRONICS
22 Firth St., Doncaster, Vic., 3108.
VIC: 848 3777 QLD: 52 3166
N.S.W.: 709 5293 S.A.: 42 6655
RE757 W.A : 81 5500

45rpm
PICTURES AT AN EXHIBITION 

(Moussorgsky/Ravel); TILL 
EULENSPIEGEL (Strauss); SLAVONIC 
DANCE NO. 8 IN G MINOR OP 46 
(Dvorak). Orchestre Mondial de 
Jeunesses Musicales conducted by 
Pierre Hetu. 2-record set, stereo, 
45rpm, Musicus MS2-45101. (From 
M.R. Acoustics, P.O. Box 110, Albion 
4010 Qld.)
The immediate point of interest 

about this record is the fact that it is in
tended to spin at 45rpm — an unusual 
speed for a 12-inch album. While it im
poses a proportional reduction in the 
playing time, it does open out the 
waveforms and holds the promise of a 
more transparent sound. And this is 
clearly where the production team 
placed the emphasis, using twin 
microphones in the concert hall 
feeding straight into the master tape 
recorder, without the intervention of 
compressors, equalisers, noise 
processers, etc, which "generally do 
more harm than good". For their 
French customers they explain "fait 
generalement plus de tort que de 
bien".

And the sound is good, very good. 
I'm not prepared to say that it excells 
the best 33s that I've heard but it's cer
tainly well above average, with no 
suggestion of that stringy, messy build-

■ « With the Wahl
ISO-TIP

Rechargeable battery
electric 

soldering 
tools

Automatically 
recharges when 

_ placed in stand.

Specifications:
D.C. Resistance .0105 Q/m
Impedance 9.15 Í2 (constant)
Inductance 0.15gH/m

TOCORD 
ULTIMATE 

AUDIO CABLES

Can you hear your 
speaker cables?

Recent research has confirmed 
that listening to a quality Hi-Fi 
music system which utilises stan
dard figure eight speaker cable 
may be compared with viewing a 
colour slide out of focus!

® Clear P.V.C. outer sheath.
® Braided conductors to cancel 

linear inductance.
© 144 individually insulated 

conductors per side.
© Tinned copper ends on 20 ft 

lengths.

HARMAN AUSTRALIA PTY. LTD., 
P.O. BOX 6, BROOKVALE, 
N.S.W. 2100
PH. (02) 939-2922.
TLX. 24873.
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THE LIGHTER SIDE
Speakers unlike all others 

DIRECT/REFLECTING
BY

MADNESS? OR A STROKE OF GENIUS!
Musical instruments radiate 
sound in all directions. So at a 
live performance only a very 
small portion gets to us directly. 
The bulk of it is reflected off 
walls, floors and ceilings before 
reaching our ears. All Bose

loudspeakers are direct/reflect- 
ing and employ that principle in 
interesting and innovative ways. 
Hear the difference this makes 
and discover that direct/ 
reflecting is a “stroke of genius”.

SOUND PADDLE! 

ACOUSTI KNOB! 
WRMBLE REFLECTOR!

MODEL 
301

Call it what you like but to 
obtain a good sound balance in 
your room this device may save 
you from changing your room 
around — or changing your 
speakers around — or both.
Simply by adjusting this control 
on the top of your Bose 301 
loudspeaker you can alter the 
sound balance to suit the shape 
of your room.
The 301 operates on the direct/

reflecting sound principle. 
However instead of reflecting 
sounds off your walls it reflects 
the sound off a variable 
reflector within the cabinet.
Contact this office for your 
colour brochures on the full 
range of Bose direct/reflecting 
loudspeakers or visit a Bose 
dealer and hear the incredible 
impact of speakers unlike all 
others.

— AUSTRALIAN DISTRIBUTORS —
W C WEDDERSPOON PTY LTD., 
3 FORD STREET,
GREENACRE N.S.W 2190
TELEPHONE: 642-3993 642-2595

up that can occur when a recording 
chain is being pushed towards its limit.

Recorded in Montreal, it features the 
Youth Orchestra that attended the 21st 
Olympiad in that city in 1976. Classical 
buffs may have stronger views than 
mine about relative performances but 
if, like me, your interest centres on the 
technology of the recording, and on its 
potential as a demonstration disc, you 
won't argue with their effort musically. 
Incidentally, side four concludes with a 
1kHz reference track for system 
balance: 30 seconds of gauche (left), 30 
seconds of droite (right) and 30 seconds 
of gauche + droite.

Another interesting record, thanks to 
the initiative of M.R. Acoustics. 
(W.N.W.)

☆ ☆ ☆

JOSEPH SEAL PLAYS. Wurlitzer pipe 
organ. Stereo, Astor PKL-5557.
Here's yet another album from 

veteran English theatre organist, Joseph 
Seal. Played on the three-manual pipe 
Wurlitzer at the Musical Museum in 
Brentford, it recaptures, without ap
parent effort, the atmosphere of similar 
instruments played in movie houses 
around the world.

As distinct from artists like Jesse 
Crawford, who tended to linger over 
melodies, Joseph Seal hurries some of 
these through in a demonstration of 
digital dexterity. But, as often as not, 
that was part of the show: Down The 
Mall — I Only Have Eyes For You — 
Over The Waves — Swedish Rhapsody 
— Bells Across The Meadow — Swing 
O' The Kilt — Warsaw Concerto — 
Temptation Rag — Melodies From 
Coppelia Ballet — A Nightingale Sang 
In Berkeley Square — Liebefreud — 
Forgotten Dreams — Hungarian 
Dances.

The sound is good and, if you haven't 
treated yourself to an old-fashioned 
Wurlitzer for a while, why not make it 
this one? (W.N.W.).

☆ ☆ ☆

PARIS WAS MADE FOR LOVERS, 
Michel Legrand and his Orchestra.
Image ILP 4946, series 498. Astor 
release.
This mainly orchestral helping of 

pleasant music is from the soundtrack 
of a film of the same name, with two 
vocals from Michel Legrand and one 
each from Dusty Springfield and Matt 
Monro. With a distinctly French 
flavour, it all makes for enjoyable 
listening.

Some of the tracks: Paris Was Made 
For Lovers — Where Love Begins — A 
Place In Paris — Concert For Cabs — 
Pavanne For People — Sea and Sky — 
Where Love Ends — Fanfare.

The cover notes give a brief
biography of Michel Legrand. The
quality is good. (N.J.M.)
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Bushwackers 
Band
MURRUMBIDGEE. The Bushwackers.

Image stereo ILP-776. Astor release.
Having spent my boyhood in the 

bush, where it was no compliment 
to be referred to as a 
"bushwacker", I find it 
hard to identify with 
Australians who call 
themselves by that 
and who affect the songs, the accents and the style of what I 
suspect was a prettty rare breed of countryman. Most of the 
hayseed musicians and vocalists who crossed my boyhood 
path seemed far more involved with traditional Irish and 
Scottish tunes.

My problem aside, the Bushwackers, emerging in an un
likely fashion from a university background, have picked up 
and adopted a large repertoire of Australian bush tunes, and 
were chosen to provide the soundtrack of the TV 
bushranger series "Cash & Co", and later the theme for 
"Ben Hall". They've performed throughout Europe, the 
British Isles, and Hong Kong and, as I write, are currently on 
tour in Australia. They appear to have been very well receiv
ed, with highly quotable reviews in the press.

Their album didn't turn me, personally, into an instant 
bush ballad enthusiast but this must be said: their feeling for 
bush music and their evident musicianship has produced a 
sound and an impact which is an effective compromise 
between what often sounds very corny and commercial 
Australiana like "Waltzing Matilda" and "Click Co The 
Shears''.

The track titles: Augathella Station — Lachlan Tigers — 
Billy Of Tea — Cold Feet — Rain Tumbles Down — Streets 
Of Forbes — The Cameo — Tomahawkin' Fred (The Ladies' 
Man) — Murrumbidgee River — Flashjack. (W.N.W.)

☆ ☆ ☆

JOAN BAEZ. Golden Hour GH843. Astor Release.
Those who do not already own an album featuring the 

brilliant American folk singer Joan Baez should not miss this 
opportunity. Seventeen songs are featured in all, each sung 
with a conviction that shows a genuine sympathy for the 
human condition. Listen to the remarkable "There But For 
Fortune" (2nd track, side 1) if you.need further convincing.

Tracks on this album are: We Shall Overcome — There 
But For Fortune — Plaisir d'Amour — Babe I'm Gonna Leave 
You — The Night They Drove Old Dixie Down — Don't 
Think Twice It's All Right — Long Black Veil — A Hard Rain's 
Gonna Fall — It Ain't Me Babe — Black Is The Colour — The 
Last Thing On My Mind — Help Me Make It Through The 
Night — Farewell Angelina — Bachianas Brasilias No. 5 Aria 
— Lady Come From Baltimore — It's All Over Now Baby 
Blue — Hush Little Baby.

Record quality is excellent. Recommended. (G.S.)
☆ ☆ ☆

FUNDAMENTAL ROLL. Walter Egan. United Artists L-36275. 
Festival release.

Walter Lindsay Egan has piercing blue eyes, and composes 
and sings very acceptable rock and roll music. Since this is 
his first record (to my knowledge), the pun in the title is ex
cusable. Aided and abetted by Stevie Nicks and Lindsey 
Buckingham, he has produced a very listenable album.

Tracks featured are as follows: Only The Lucky — Won't 
You Say You Will — Waitin' — Feel So Good — Yes I Guess I 
Am — When I Get My Wheels — Where's The Party — She's 
So Tough — Tunnel O'Love — Surfin' & Drivin'.

Recording quality was excellent, except that the copy sub
mitted for review had some foreign matter stuck to it which 
caused the stylus to jump from groove to groove on the last 
track. (D.W.E.)

FROM 1st JANUARY, 1978 
ELECTRONIC ENTHUSIASTS

EMPORIUM

becomes

ELECTRONIC
(DISTRIBUTORS)

DISTRIBUTORS OF COMPONENTS AND 
EQUIPMENT TO TRADE AND INDUSTRY

• WIDEST RANGE OF STOCK
• OFF THE SHELF AVAILABILITY

• A.W.A.

• Ferguson Transformers
• Instant Component Service

• I.R.H.

• Motorola
• Philips

• Plessey

• R.C.A.
• Soanar
• Swann

• Technico

CALL INTO OUR SHOP FROM 
JANUARY 3 AND CHECK OUT OUR 

SUPER SAVE OF ITEMS NO LONGER
REQUIRED FOR STOCKING

CLOSED DEC 25-JAN 3

ELECTRONIC
(DISTRIBUTORS)

SHOP 2 & 3 ARCADE JOYCE ST, 
PENDLE HILL, NSW 2145 (PO Box 33) 

OFFICE 636-6222 ORDERS ONLY 636-6052 
TELEX: AA23343
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New Products

BWD 539D 25MHz dual trace oscilloscope

F»
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T 

W
 »'^3

BWD Electronics is a local manufacturer whose name is now well 
established both in Australia and overseas. Here we review the 
Model 539D dual trace oscilloscope recently released by BWD. It 
features a bandwidth from DC to 25MHz and a maximum sensitivity 
of 5mV/cm.

The BWD Model 539D dual trace os
cilloscope is a new version of BWD's 
well proven 539 series. Improvements 
to this latest model include extended 
bandwidth and improved timebase 
facilities.

Overall dimensions of the Model 
539D are 190 x 250 x 420mm (W x H x D), 
including handle knobs and feet. Mass 
is 6.3kg. A tilting bail is fitted to enable 
adjustment of tne viewing position.

Vertical deflection sensitivity is 
variable in 12 ranges from 5mV/cm to 
20V/m. In addition, the vertical 
amplifiers can be cascaded to give a 
sensitivity of 0.5mV/cm at a bandwidth 
of 12Hz to 100kHz (-3dB). By selecting 
TV trigger the minimum input signal 
required for triggering is less than 1mV 
p-p, enabling signals at this low level to 
be displayed with'good stability.

Selection of chopped or alternate 
trace is by means of a separate pushbut
ton switch to the left of the CH-1 ver
tical sensitivity control. Alternatively, 
CH-2 can be turned off to give a single 
trace display for CH-1 only.

Twenty-one ranges (the manual says 
19) in a 1-2-5 sequence are provided for 
the timebase, giving sweep rates from 
0.5uS to 2sec/cm. A 5 to 1 vernier ex
tends the sweep down to 10sec/cm. In 
addition, the horizontal trace position 
can be pulled out to provide five times 
magnification of the sweep signal.

Vertical inputs can be either AC or 
DC coupled, or grounded. Input im
pedance is IM shunted by 35pF. AC 
bandwidth is 2Hz to 25MHz -3dB 
points) referred to 4cm deflection at 
50kHz, with useful response to 30MHz 
or beyond. These figures make the 
539D suitable for service work on CB 
transceivers and amateur equipment 
working up to 30MHz.

An attractive feature is that the 
timebase may be switched off to give X- 
Y operation, with the CH-2 signal 
becoming the horizontal component.
108

This makes Lissajous figure operation or 
similar comparison of two signals an 
easy matter. Back panel facilities in
clude timebase out and "Z" modula
tion.

In common with most modern CROs, 
no provision is made for direct access 
to the plates. Observation of 
waveforms is thus limited by the 
response of the amplifiers.

An active sync separator is employed 
to enable TV waveform displays with 
line or frame lock. In addition, the sync 
separator can be used as an AM 
demodulator, enabling double or 
single sideband displays to be locked to 
the modulation envelope.

The calibrator waveform is referred 
to zero crossover of the mains voltage 
waveform. When this waveform is used 
to provide external trigger for the 
timebase, it enables accurate phase 
measurements on line operated equip
ment. For example, the firing angles of 
thyristors or triacs can be measured to 
within two or three degrees.

Front panel layout of the 539D is con
ventional and straightforward. All con
trols are legibly marked, and the unit is 
easy to drive. A well written manual 
accompanies the unit, and outlines a 
number of useful measurement 
techniques.

Also included in the instruction 
manual are a frequency response chart 
and a nomograph for estimating the 
true rise time of waveforms as observed 
on the 539D. Another useful 
nomograph is shown for measuring 
phase angle using a Lissajous display. 
The frequency response chart gives ap
proximate calibration correction to 
beyond 40MHz, thus extending the 
useful measuring range of the instru
ment.

A range of accessories is available for 
the 539D. BWD list such items as 
probes, cameras, dust covers and a 
carrying case.

Overall impressions of the 539D are 
good. The 539 series is a well proven 
design that has been refined over the 
past few years, and is backed by good 
service facilities. A big feature of the 
unit is the comprehensive instruction 
manual.

Price of the BWD 539D is $465 plus 
sales tax where applicable. Further in
formation can be obtained from BWD 
Electronics Pty Ltd, Miles St, Mulgrave, 
Victoria 3170.

Footnote: BWD Electronics has 
donated the unit pictured as the prize 
for a competition to be run in conjunc
tion with "Electronics Australia". 
Details appear elsewhere in this issue.

Miniature relays 
for industry

A range of 12V and 24V "Mini 
Relays" is now available from Robert 
Bosch (Australia) for use in industrial 
and automotive applications.

Features of the Mini Relay include: 
long life (more than 250,000 cycles); 
30A contact rating; compact size (26 x 
26 x 19mm); and choice of contact con- 
figuration (single, double or 
changeover).

Enquiries to Robert Bosch (Australia)
Pty Ltd, PO Box 66, Clayton ¿168.
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Digital Frequency Meter from JR Components
JR Components has released a “special features” kit for our 
200MHz Digital Frequency Meter, described in the March 1977 
issue. A high stability crystal is included, with a frequency tolerance 
of +30 PPM.

The sample kit submitted for review 
was fully assembled, and appeared to 
comply with the March 1977 article in 
all respects. The special features of the 
unit include an aluminium chassis with 
a black "Maviplate" cover, a fibreglass 
PCB with screened component overlay, 
a choice of input sockets (BNC or UHF) 
at no extra charge, a silk screened 
"Polaroid" front panel, and the special 
crystal.

This latter component is one of the 
NC-18A types, with a frequency 
tolerance +30 PPM at 25 degrees C, 
and a temperature characteristic of 
+ 30 PPM over the range from -10 to 

+ 60 degrees C. The ageing 
characteristic is stated to be less than 
+5 PPM per year.

All components appeared to be new 
and of high quality, giving the com
pleted kit a very professional 
appearance. In operation, the unit was 
very satisfactory, and could not be 
faulted.

The 200MHz kit version has a 
recommended price of $89.50, while 
the 20MHz kit version has a 
recommended price of $82.50. Fully 
assembled versions will be available at 
an appropriately higher charge. 
Postage and packing is $2.00 for NSW

customers, and $4.00 for interstate 
customers, with registration $2.00 extra. 
An air/road courier service is available 
to any Australian destination for $6.00.

The 95H90 prescaler is available 
separately for $9.50, and the special 
crystal for $8.00. Both of these items are 
sent post free. Further inquiries should 
be directed to JR Components, PO Box 
128, Eastwood, NSW 2122. Tel. 85-3976. 
(D.W.E.)

30MHz digital frequency counter
A new hand held portable frequency counter is available from B & 
K Precision. It is intended for general service use and has a 
guaranteed frequency range of better than 30MHz.

The model 1827 Frequency Counter 
is housed in a yellow plastic case. A 
single slide switch functions as a power 
on switch, and also as a mode selector.

Input connections are made via a 
front panel mounted RCA phono con
nector, using a 550mm long test lead 
(supplied).

The third panel fitting is a momentary 
contact switch, used to enable the dis-

NiCad battery pack, a 12V automotive 
power cord, a DC power supply cord, a 
signal tap with RCA plug-on tap cable, 
a 300mm (12") antenna rod, and a 
carrying case.

Further information is available from 
Parameters Pty Ltd, 68 Alexander Street, 
Crows Nest, NSW 2065. Recommended 
retail price is $228.85, including tax. 
(D.W.E.)

play. This is a six digit LED unit with in
dividual overflow, kHz and MHz in
dicators.

The counter has two basic operating 
modes. In the auto position, the six 
most significant digits are displayed, 
with the kHz or MHz LED illuminated 
as required.

In the 1 Sec mode, the gating time is 
held fixed at 1 second, and maximum 
resolution is obtained. For frequencies 
greater than 1MHz, only the last six 
digits will be displayed, and the 
overrange LED will be flashing.

The unit has an input impedance of 
greater than 10k, and a sine wave sen
sitivity of better than 200mV from 
100Hz to 200kHz, and 100mV from 
200kHz to 30MHz.

A frequency range from 100Hz to 
30MHz is guaranteed, with typical units 
operating to 50MHz. The internal time 
base is derived from a 4MHz crystal os
cillator, with a temperature stability of 
+ 10PPM from 0 to 50 degrees C.

The counter is powered from b AA 
size batteries. Optional accessories in
clude an AC adaptor and charger, a

Sound move..
Get 2 free catalogues before you 
spend a cent on audio equipment. 
The 100 page Sennheiser catalogue covers microphones, 
headphones, and accessories. Top professionals use 
Sennheiser in radio, TV and recording studios world wide: 
and there are models for paging and public address;
conference and communications; pop groups and preachers. 
Don't make a move until you know about them.
You should also know Millbank. PAC system. An 
inexpensive basic amplifier accepts plug-in pre-amps 
and combiners for any inputs: mic, tape deck, radio, 
chimes, signals, alarms, recorded messages etc. etc. You 
only pay for what you need.

Sole Australian distributors

8 
X

Excellence in Electronics
268 2801

28 3655

Melbourne:
Sydney: 
Brisbane: 
Adelaide:
Perth:

329 9633
909 2388 Sennheiser 1991

36 1277

Millbank
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STEREO
LBO-552

5" Horizontal, Dual Trace/ 
Dual Chao. Oscilloscope

WITH SIMULTANEOUS LEFT/RIGHT 
WAVEFORM DISPLAY

A solid state achievement that mgkes 
audio testing, on-line quality control and 
general purpose measurements easier 
than ever. Features a horizontal dual 
trace/dual channel format that lets you 
view two independent signals simul
taneously and side-by-side on a bright 
CRT display. Perfect for inspecting and 
aligning the most sophisticated stereo 
equipment, the LBO-552 also provides a 
single channel input for conventional 
readout. Sensitivity is 20mVp-p/cm; 
Vert. B'width is OC or 2Hz to 2.5MHz. 
Sweep speeds are from 10Hz to 1OOKHz 
in 4 ranges with input impedance 1MÛ 
shunted by 40pF.
250mm h x 180 w x 380 d: 6 5kg

LMV-186A 
Dual Chan./ 
Dual Pointer 

AC Millivolt Meter
Check stereo signal quality, especially 
where a big difference exists in two 
points This instrument uses identical 
switches and amplifiers in each channel 
to operate without crosstalk effects. 
Measuring range is 1OO^V to 300V. 12 
steps. It has two dB scales: an easy-to- 
read meter face: 2 scale readings: built-in 
dual amplifier output. Accuracy is ± 2% 
full scale (TKHz). Channels operate 
individually, or in common at ch. 2. Scale 
calibration reads effective values. With 
input cable 240V/50Hz.
150mm h x 200 w x 250 d: 3.5kg.

• ADELAIDE 356-7333 • BRISBANE 52-7255 • HOBART 23-1841
• MELBOURNE 699-4999 • PERTH 65-7000 • SYDNEY 648-1711
• AUCKLAND N.Z. 360-154 • WELLINGTON N.Z. 698-272

NEW B.S.R. & GARRARD RECORD CHANGERS 
ROLA SPEAKERS AT A 

FRACTION OF LIST PRICE
NEW STANDARD B.S.R. C123 
RECORD CHANGERS

$20.00
Fully automatic turntable plays up to six 
records automatically and single records 
automatically or manually as required. 11" 
turntable. Bias compensation Cue & pause 
control. Record speeds 331/3. 45 and 78

rev./min Finished in black with silver trim Player and changer spindles supplied 
Fitted with ceramic cartridge. Post & packing extra NSW $2 70. Vic . Qld SA 
$3 70; WA $4 70 (registered post $2 extra if required).

GARRARD M.82 
$57.00 

TRANSCRIPT' 9N 
CHANGER

Supplied with Goldring Magnetic Cer
tridge with Diamond Stylus. Post & pack
ing (Reg. post) NSW $3.60/Vic., SA, Qld 
$4,74. Tas $5.50. WA & NT $5.80.

GARRARD CC10A RECORD CHANGER S14.75
Fitted with a Sonatone Garrard Ceramic Cartridge Sapphire Stylus supplied with 

template and instructions
Post & Packing: NSW $2 50 Inter. $3 50

BASE & PERSPEX COVERS AVAILABLE IN TEAK & WALNUT FINISH

NEW ROLA C12PX 12" HI-FI SPEAKERS
Rola twin cone Hi-Fi speakers Freq range 40 to 13.000 cycles power rating 30 
watts. Imp 8ohms. Post & Packing NSW $2 50 Interstate $3.50 _ __S1 6.50

A.W.A.-MSP-Foster Hi-Fi 3-way Speaker System 
$29.00 per kit

Frequency Range 40 20.000 cycles Power rating 20 watts RMS lmp-8ohms. 
Supplied in kit form (less cabinet) Each kit comprises AW A 8 WAC8 8 base 
unit. Foster 5 rpid range Foster 1" dome tweeter Crossover components inna- 
bond speaker fabric and cabinet plans
Post and Packing. NSW $300, Vic . SA. Qld $4.00, Tas $5.00, WA $6.50 
Cabinet dimensions 23 x13"x10'

PLAYMASTER-MAGNAVOX HI-FI SPEAKER
SYSTEMS 3-WAY

3—45—L
AS FEATURED IN ELECTRONICS AUST APRIL '75

Complete kit of parts for above system including speakers, Magnavox 8 30 Bass 
Unit. 6J Mid Range Philips AD0160/T8 Dome Tweeter, crossover components 
6" and 3" tubes, speaker silk and innabond (less cabinet) $57.00 PER KIT.

3—41—L
AS FEATURED IN ELECTRONICS AUST JUNE 76

As above but using the new Magnavox 6-25 Mid Range in place of the 6J with 
additional crossover components S65.00 PER KIT.
Freight and packing extra per pass, rail or air freight.

CLASSIC RADIO IS A DISTRIBUTOR FOR FOSTER 
LOUDSPEAKERS

NEW MAGNAVOX — MV50 — 50 WATT 
SPEAKER SYSTEMS

As featured in Feb 1976 Issue of Electronics Today
Complete kit of parts (less cabinet) comprising Magnavox 10 40 10" bass unit. 
625 mid range 6” two XJ3 dome tweeters, crossover network, innabond. speaker 
silk and plans of cabinet

$82.00
PER KIT

freight extra 
per rail or air freight 
Cabinet available

CLASSIC RADIO
245 PARRAMATTA RD, HABERFIELD 2045. PHONES 798 7145, 798 6507
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NEW PRODUCTS

PCB rotary switch

Designated type MR, this simple 
single pole switch is specially designed 
for PCB mounting. It offers two or three 
positions with positive indexing, and is 
suitable where relatively infrequent 
operations are required reliably, but at 
low cost.

Switch body material is self ex
tinguishing polyester thermoplastic. 
Maximum working voltage is 1000V AC, 
and current carrying capacity is 1A at 
250V AC.

Further information from C & K Elec
tronics (Aust.) Pty Ltd, PO Box 101, 
Merrylands 2160.

DC/DC converters
Scientific Electronics has announced 

details of a new DC/DC converter 
range.

The new converters are designed for 
applications requiring a well isolated 
supply derived from a DC source, and 
will operate over a wide input voltage 
range. There are two models: 96D rated 
at 50-100W, and 95D rated at 100-500W.

Conversion is by pulse width 
modulation, controlled by a feedback 
circuit to maintain constant output 
voltage. Other features include reverse 
input voltage protection, a constant 
voltage/current limit characteristic, and 
soft start up and recovery.

Enquiries to Scientific Electronics, 42 
Barry St, Bayswater 3153.

In

Hold Soder-Wick on 
termination with hot 
soldering tip. Wicking 
action soaks up solder. 

2.
Remove tip and braid. 
Termination is left 
clean and free of 
solder.

Singer test set 
for 2-way radio

Designed to form a complete testing 
system for communications equipment, 
tne Singer FM-10CS is basically a 
heterodyne frequency meter covering 
the range 50kHz to 1.3GHz. It uses a 
TXCO reference oscillator and syn
thesiser system to produce any fre
quency in this range to 1Hz resolution. 
Addition of sweep generator and CRT 
modules allow the system to be used 
for spectrum analysis, network analysis 
and many other testing functions.

Altogether there are a total of 10 
plug-in modules, making the system 
very flexible and suitable for 
measurements on AM, FM, CW and

Two-metre FM 
amateur transceiver

Recently released onto the Australian 
market, the Icom IC22S is a synthesised 
FM transceiver designed especially for 
the amateur 2-metre band.

The IC22S is PLL controlled and uses a 
diode matrix board to generate the 
required frequencies at 25kHz inter
vals. The transceiver is pre
programmed for all Australian amateur 
repeater frequencies, together with 
Channels 40, 50 and 51 simplex. Spare 
diodes are supplied for adding private 
channels.

Good intermodulation attenuation 
has been achieved by use of a low- 
noise, high, gain MOSFET in the 
receiver front end, and a five-section 
helical resonator filter which deter
mines the receiver bandpass. Power 
output is 10W nominal, and 1 W in the 
low power position.

The unit is supplied complete with 
microphone, operating manual, 
brackets and cables, and a 90-day 
warranty.

Further information is available from 
Vicom International Pty Ltd, 139 
Auburn Rd, Auburn 3123.

FAST DESOLDERING
SAFE with
EASY Soder - Wick

Soder-Wick is a specially treated 
copper braid which soaks up 
molten solder like a sponge.
Desolders a P.C. pad in a second 
or so: acts as a heat sink to 
protect circuits and components.

a range of sizes from 
your wholesaler or

ROYSTON
02-709 5293
03-848 3777

ELECTRONICS RE475

SSB equipment. Accuracy of frequency 
measurement is 1ppm.

Further information on the Singer 
FM-10CS is available from Datatel Pty 
Ltd, Suite 4, 3 Raglan St, South 
Melbourne, Victoria 3205 (Tel. 03- 
699 7614)

The Icom IC22S is a PLL controlled FM 
transceiver for the amateur 2-metre 
band.

COWPER
SHEETMETALWORK FOR 

THE ELECTRONICS 
INDUSTRY

E.A. VIDEO DATA 
TERMINAL CASES 

MINI-SCAMP
MICROCOMPUTER

C.S. 108 & 216 Hobby Boxes 

108x 108x50 ++ 216x 108x50
Inquiries welcome on 

Cases and Panels

Rack Mounting Chassis

Chassis & Covers

Vented Transformer Cases

General Sheetmetal & Welding

COWPER SHEETMETAL 
&ENG.

1 1 COWPER STREET 
GRANVILLE N.S.W.2142

PHONE 637 8736(S.T.D. 02)
(A Division of The Star Delta to P/L)
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BOOKS

Most Often Asked Q & A About 
CB Radio

How to Select and Install CB 
Antennas

Practical CB Radio Servicing

Ask for them at your local
Bookshop or Newsagency:

Technical Book Company
McGill's Newsagency
Thorburn's Technical

Bookshop

Criiiect bf.

HAYDEN’S
GOCDWBf

Editorial Staff
In Association with

Books & 
Literature

Tape recording
MASTER CREATIVE TAPE RECORDING.

By John Gardner. Published 1977 by 
Newnes Technical Books. Stiff paper 
covers, 136 pages, 215 x 133mm, 
illustrated. Price in Australia $5.50.
As the author points out in his 

preface, a great many tape recorders 
gather dust in homes, either because 
the owners never really needed one in 
the first place, or because their best 
efforts at live situation recording 
produced only discouraging results. It 
is to the latter group that this book is 
directed.

Chapters 1 to 4, occupying 60 of the 
136 pages, seek to explain the nature of 
the technology and equipment in
volved: Recording and reproduction — 
Choosing a suitable machine — Choice 
and use of microphones — Mixers, 
monitoring and installation.

The next four chapters discuss in a 
practical way what is involved in using 
this equipment for creative recording 
— as might be involved in a music or 
drama group, for tape club circulation, 
for community broadcasts or for audio
visual presentations: Improvising a 
studio — Organisation and method — 
Drama and features — Music.

There is a final chapter on editing, an 
appendix and an index.

My impression of the book is that it is 
well written, well illustrated, 
thoroughly practical and well suited for 
study by those it is intended to help — 
non-professionals who aspire to 
produce something much better than 
the usual "amateur" recording.

Our review copy came from 
Butterworths, 586 Pacific Highway, 
Chatswood 2067. (W.N.W.) 1

NewnesTechnkalBooks

Solid state design
SOLID STATE DESIGN FOR THE RADIO 

AMATEUR. By Wes Hayward, W7ZOI 
and Doug DeMaw, W1FB. Published 
1977 by American Radio Relay 
League, Inc. Soft covers, 256 pages, 
276mm x 208mm, illustrated by many 
circuits, diagrams and photographs. 
Australian recommended price 
$10.95. 
This is the first edition of the latest

addition to the ARRL's already long and
useful list of books for the radio
amateur and others in electronics.
Author Wes Hayward is at Tektronix
Corp, and the other member of the

team, Doug DeMaw, is better known as 
the Technical Editor of QST. With such 
authors, one would expect a book of 
the highest quality and an examination 
of their work bears this out.

As the title would indicate, this is not 
a publication for the beginner in elec
tronics. However, the use of 
mathematics is minimal. The first 
chapter deals with basic solid state 
devices and principles. This is in 
preparation for the application of 
design principles in RF circuits. These 
include AM, SSB, DSB and CW 
transmitters, mixers, detectors, RF 
amplifiers, networks, filters, etc. 
Receivers for amateur use are also well 
covered.

Perhaps the material on the design of 
solid state RF power amplifiers is as 
timely as any, as this is a field where I 
feel that readily available design 
guidelines have been somewhat lack
ing in the past.

In addition to the design and theory 
content, there are numerous well 
presented practical examples which 
could be built up by the average 
amateur. This is a book which I can 
confidently recommend to anyone in
terested in solid state circuitry — 
professionals as well as amateurs and 
enthusiasts.

In addition to the nine chapters, 
there is an appendix, together with 
quite a lengthy bibliography and an 
index.

Our copy for review came from 
Technical Book and Magazine Com
pany Pty Ltd, 289-299 Swanston Street, 
Melbourne, Vic. 3000. Copies should 
also be available from other technical 
booksellers. (I.L.P.)

Loudspeaker survey
HIFI CHOICE LOUDSPEAKERS. By

Angus McKenzie. Paper cover, 211 
pages, plus advertisements, 199 x 
147mm. Published 1976 by Aquarius 
Books Ltd, England. Price $2.95.
In line with the name and source, this 

book is a survey of currently available 
hifi loudspeaker systems, intended 
primarily for enthusiasts in the U.K. 
Some of the brand names would be 
familiar to their Australian counterparts 
but others would not and, among the 
familiar ones, not all the models would 
still be current.

While the usefulness of the book
would therefore be limited on this
account, as also would be the relevance
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of the many advertisements front and 
back, it does contain 70-odd pages of 
general discussion about the methods 
and problems of evaluating 
loudspeakers for review purposes: 
Types of loudspeakers — Subjective 
listening tests — The anechoic chamber 
— Coloration — Distortion — 
Impedance and phase — Efficiency and 
power output — Polar response and 
omnidirectional loudspeakers — 
Crossover networks — Loudspeaker 
positioning — The program souce — 
Amplifier requirements — Presenta
tion.

Our review copy came from Thomas 
C. Lothian Pty Ltd, 4-12 Tattersall's Lane, 
Melbourne, 3000. (W.N.W.)

Integrated circuits
BEGINNER'S GUIDE TO INTEGRATED 

CIRCUITS. By I. R. Sinclair, Newnes- 
Butterworth, London, 1977. Soft 
covers, 120 x 186mm, 185pp, many 
diagrams. Price in Australia $6.00.
In his preface, the author of this book 

writes that it is intended for newcomers 
to electronics and those with an in
terest in, but no experience of, ICs. It is 
thus meant to be a basic introduction to 
ICs and their use.

Both linear and digital devices are 
covered, and a reasonable number of 
specific well-known devices are 
described — although not perhaps as 
many as one might hope or expect. 
Possibly this is due to the British- 
European background of the author. 
This certainly limits the usefulness of 
some of the practical circuits, like the 
audio oscillator using a device describ
ed as "the RS Components waveform 
generator".

There are a number of places in the 
book where I could not help raising a 
critical eyebrow. One is on page 16, 
where the body text refers to the 
diagram on the facing page, and 
describes the fabrication of a transistor 
in terms of three epitaxial growth 
processes! Happily the diagram itself 
and the caption at the bottom of page 
16 describe a much more conventional 
double-diffused device.

Similarly on page 19 the text 
describes the fabrication of another un
familiar element, an epitaxially grown 
resistor! Again the diagram ana caption 
disagree with this, describing the much 
more conventional diffused resistor.

These and a couple of other items 
lead me to wonder whether two 
different people wrote the text and 
prepared the diagrams with their cap
tions. If this was so, I hope for his sake 
that I. R. Sinclair wrote the captions and 
did the diagrams because, although 
these are a bit rough in places, they are 
at least factually correct.

In short, not in my view a very well 
produced book — particularly for peo
ple wanting an easy to follow and ac
curate introduction to ICs.

The review copy came from the 
Australian office of the publisher. (J.R.)

NEW BOOKS
Just a few of the thousands in stock. Call in or write.
Prices subject to fluctuation. Correct at time 
press.
ARRL Radio Amateur's Handbook 1977
Radio Communication Handbook. RSGB 

5th ed Vol. 1
Vol. 2, just arrived

World Radio TV Handbook 1977 edition

New Books on CB

of going to

$11.95

$21.10 
$20.00 
$11.95

Best Book On CB — includes all 40 channels and 
1977 regulations, choosing equipment, installation 
and use $6.25

CB Radio Operator's Guide — R Brown and P
Dorweiler

CBer's How-To Book — L. G Sands
How To Select & Install CB Antennas 

Books
99 Ways To Improve Your CB 

Buck waiter

$8.50 
$6.95

— Hayden 
$6.95 

Radio —
$5 60

Pictorial Guide To CB Radio Installation & Repair —
F. Belt

Practical CB Radio Servicing — 
Freeland

Radio & Electronic

$8.50

$975

Advanced Applications For Pocket Calculators —
Gilbert $8.50

Amateur Radio Techniques — Hawker. RSGB$7.40
Amateur Radio Theory Course — Ameco 
Antenna Handbook — ARRL
Basic Electronics — Grob, new fourth ed 
Beam Antenna Handbook — Orr
Building Hi-Fi Speaker Systems — Philips 
Cubical Quad Antennas — Orr
Diodes Equivalents — De Muiderkring,

American. Japanese types.
Electronic Calculator User's Handbook
Electronic Guitar Amplifier Handbook
FM & Repeaters For The Radio 

ARRL

$7 80 
$8.80 

$20.05
$7.80 
$3.95 
$6.75 

European.
$5.95 
$2.75

$10.20
Amateur — 

$7.30
Ham & CB Antenna Dimension Charts — Noll$2.95 
Hi-Fi Loudspeakers And Enclosures — Revised 2nd

edition. Cohen $9.50
High Fidelity Audio Amplifier Circuits — A Texas 

$3.00Instrument Manual
IC Op-Amp Cookbook — Jung
Installing TV & FM Antennas —Sands
International Transistor Selector — Towers
Introduction To Microcomputers. Vol. 1

Concepts — Adam Osborne

$16.25 
$6.50 
$6.95
Basic 

$11.80
Introduction To Microcomputers — Vol. 2. Some Real

Products. Adam Osborne $18.20
Japanese Radio. Recorder Tape Player — Schematic

Servicing Manual $9.90
Master Handbook Of Digital Logic Applications —

Hunter $10.95
Master Handbook Of 1001 Practical Electronic Cir-

cuits
Master Tub Substitution Handbook

$13.95 
$6.95

Master Tranststor/IC Substitution Handbook $11.25 
Microprocessor/Microprogramming Handbook —

Brice Ward
Modern Guide To Digital Logic — 

Memories & Interfaces. TAB
Programming Microprocessors — 

McMurran
Radio Amateur's VHF Manual — ARRL
Radio Handbook — new 20th edition
Reference Data For Radio Engineers

$9.75
Processors.

$9.75

Single Sideband For The Radio Amateur

$9.75
$7.30

$24.40
$37.50

ARRL $5.65
Specialised Communications Techniques For The

Radio Amateur — ARRL $6.20
Source Book Of Electronic Organ Circuits — Douglas

& Astley $6.95
Test Equipment For The Radio Amateur — Gibson, an

RSGB publication
The Electronic Musical Instrument Manual

Douglas

$6 65

$9 75
Transistor Equivalents — European. American and

Japanese. 9000 types and 5000 substitutes. 8th &
10th -ed

Transistor Substitution Handbook 15th ed 
Understanding Amateur Radio — ARRL 
VHF Handbook For Radio Amateurs —

$8.50 
$5.65 
$7.30 
$8.50

Wireless World Circuit Designs — No. 2, Collected
Circards $26.80

MAIL ORDERS BY RETURN 
per parcel interstate
PLEASE ADD 90c per parcel postage (Vic) $1.70 

TECHNICAL BOOK & 
MAGAZINE CO.

295-299 Swanston St.. 
MELBOURNE 3000.

Ph. 663 3951

printed circuit?
Accurately machine printed/etched 
Phenolic & fibreglass-gold/tin plated 
Special manufacturers packs of 10 
EA. R & H ET. Philips. Mullard available 
Specials to your drawing
POSTAGE small 60c.

77MXI1 
ET604 
ET713 
77TS9
ET134 
77DVM9
ET067 
ET072 
ET485
ET481M 
ET547 
7707 
77UP6
ET631/2 
ET444S 
ET548 
77PTY7 
77EO5
ET081 
ET632U 
77CC4
ET632C 
77UT2
ET633FR 
ET632P 
ET482A

76B4 
ET631 
ET064 
ET448A 
ET7118 
ET044 
ET711R 
ET544 
ET602
ET711A 
ET445
ET780A 
76S7 
76SS6 
76M5 

76VG5 
ET 7 08 
ET514
ET706 
76T2 
78E02 
75PC12
ET514 
ET439
ET123A 
75111 
75F12 
75CL9
ET120 * 
ET704 
75R7 
75TU1O 
75TU9 
ET400 
ET529B
ET801R 
75EM6
ET414E 
ET314
E8K1 
7501 
74MX12B 
ET527
ET530 
74MX8
ET429

ALL

large $1 00

2.50 77SC11 3 60 77PS11 2 80
2 50 ET585T/R 300 ET635 2 80
3 00 ASCH 280 77UP11 650
3 00 ET603 3.00 ET583 2 50
2.60 77AL8 2.50 77T1O 2.50
2.80 ET065 2 20 ET071 2.20

2.20 ET063 2.50 ET083 2.20
2.50 ET085 2.00 ET084 2.50
2.80 ET484 3.00 ET581 2.50
2.50 ET582B 2.60 ET582A 3.00
2.50 ET317 2.50 ET712 2.50
2.50 77B7 .2.80 77DLT7 6.00
3.50 77TTY7 2.80 77QBF7 3.20
4.50 ET481PS 3.00 ET444M 2.00
3.00 ET316 2.50 ET549A 2.50
3.20 77TTY6 2.50 HMS276 6.00
2.80 77PTY6 2.50 ET133 2.60
3.50 77PRE5 2.50 77UP5 8.50

220 ET062 250 ET546 250
4.00 ET632 700 77TTY4 250
300 77UP2 3 00 ET132 2.50

8.00 ET632B 6.50 ET632A 6.50
3.00 77F1B 250 77F1A 320

600 77UT2 3.00 ET633 6 00

2.50 ET632M 7 50 ET482B 2 80

6 50 76CL12 2.50 ET630 2 20

2 60 ET480PS 2 50 ET480 2 80

7 00 ET630 2 20 ET066 2 20

2 00 ET449 2 20 ET804 2 80

2 20 ET448 2.80 ET711C 2.00

2 20 ET068 2 00 ET061 2 00

2.00 ET043 2.00 76MI9 3 50
2 50 ET711D 6 00 E 444 7 2 80
2 50 76PC9 4 40 76EX10 2 80
6 50 ET446 2 50 ET533A C 3 50

7 50 ET543B 2.50 ET543A 2 50
2.50 ET241 2 80 ET78OB 2 50
3.00 ET54I 2 50 ET444 2 50
2.50 76M17 2 50 76LM5 2 50
3 00 76SW4 2 00 76R4 2 50
2 50 76VG5 5.00 76E04 3 00

5.00 76M5 2.50 76R4 2.50
2.50 ET740A 4.50 ET740B 3.50
2.50 ET7O7A 2 50 ET707B 2 50
2 50 ET130 2.50 76RT3 3 00
2 50 76A03 2 50 76G3 2 50
5 50 75SWim/Bpr4 00 ORS RC1 4.00
2 50 EA78F1 2.80 ET534 2 50
250 ET129 2 50 ET28 2 50
3 00 ET420G 2 50 ET123B 2 50
2.50 ET119 2 60 75F2 2 50
2.50 ET438 2 50 75V12 2 50
2.80 ET1124 2 50 ET122 3 00
2.50 75PC12 2.50 ET121 2 50
2 50 FT118 2.50 ET117A-B 2 80
2.50 ET500 2 50 75T19 2.50
3 00 75CD7 2.50 75FM5 2.50
3.50 75FE5 2 50 75TU8 5 00
3.50 ET533A8 2 50 ET440 4 50
250 75W3 2.50 ET532 2.50
3 30 ETA* A 4.50 ET702 2 50
2 60 ETBUiP 2.50 E8SRT 3 00
2 50 75SD4 2 50 75A01 2 50
2.50 ET414D2 3.20 ET430 2 50
2 50 ET116 2.50 E8S 3 00

3.00 ET528 2 50 ET312 3 00
2.50 7444X12D 350 74MX12C 2 60
3 20 74MX12A 280 ET701 2 50
2 50 ET428 2 80 ET313 2 50
2.50 ET427 250 ET428 2 50
2 50 74EM9 2 50 74TU8 250
2/60 E8X 5.00 E810T 500

SILICON 30/60w PA
PORTABLE AMPLIFIER
6’/2"W x 3’/4"H x 8'/2"D 12 —16V. two inputs 5 & 
100mV 15 ohm output No 7630 Also 125. 250. 
500 ohm output No 763A All $70 each. For 240V 
operation $33 extra. Freight collect

COILS and Irs ah 42 so ea plus post 6Oc 

RF CHOKES Plus post 80c.
381 AIR 2
381 IRON

FILTERS

5mh 50ma —Pye 70c.
10uh to 1.000uh 25ma 70c
2 7’ Line filter 2 414.
29 Line filter 10/20 amp 437.50. 
Plus Post 41 50

MAIL cheque or money order 
(add postage) direct to —

RO radio ply lid
651 FOREST RD BEXLEY

L NSW 2207 587 3491 J
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JjELECTROniCSrS
THE GREAT NAME FOR ELECTRONIC COMpOMTNTS IN AUSTRALIAAUSTRALIA

TRADING HOURS 
iy!9.^U£S’WED & FRI: 9am-5.30pm. 

9am-7pm. SAT: 9am-12 noon. 
C.O.D. s: Please add $2.40 to postlnq 
fee. NO ORDERS UNDER $4.00 
accepted. For replies please send S.A.E 
Post and Packing $1.00 where not 
included in price. PLEASE . 
PLEASE PRINT YOUR NAME AND 
^°°RFSS ON ALL ORDERS AND 
CORRESPONDENCE.

164-166 REDFERN ST., REDFERN, P.O. BOX 156 REDFERN, N.S.W: 2016 TEL: 69-5922 or 69-6912

apply to many diverse trades, such as In the Motor, Electrical and Erfalneerlna lnd^^
component capability in these particular spheres. Consequently we felt that a change of nanfe 'm™«! E,°hfusion arose as to our
become more appropriate. So dependant have we'become uponíhis science of ELEcTroNICS .‘’with^tT m/r had

study electronics i^

"KICK OFF" 
SPECIALS’’-

We nave seven
SPEAKER CLOTH 

types of speaker cloth
available at the time of writing; from sombre 
through conservative to positively racey. 
We can’t do them justice here with a photo, 
but we will send small samples to those 
already using our mail order service if 
requested, with complete prices too. All are 
ABOUT $6.00 for TWO SQUARE METRES. 
At this price, they’re WHAT EVERY WELL 
DRESSED SPEAKER SHOULD WEAR. 
POWER TRANSISTORS . . . 2N3054, at a 
never again price. These are the real McCoy, 
tested, marked, about $1.50 anywhere else. 
But at SHERIDAN ELECTRONICS a lousy 
45 cents each . . . 45c . . 45c . . . POWER 
TRANSISTORS . . . 2N242, Ge PNP 2 amp 
25W ... In a heavy T03 package, tested, 
marked, yours for 95c.
SLIDER POTS. . . We have several values of 
sliders going real cheap to clear them out. 
We will go even cheaper again for volume 
buys. Check our stock list below. ALL 
SINGLES are only 15 cents, that’s right 15c 
. . . 15c . . . 15c each. Duals are ALL going

TO GET OUR NAME OFF TO A GOOD START WE HAVE COMPILED TWO PAGES 
OF NEW STOCK LINES AND SPECIALS; AND TO SELL THEM TO YOU AND 
ADVISE, WE HAVE PRACTISING AUDIO AND ELECTRONIC BUFFS NOT PART 
NUMBER PARROTS. COME AND MEET MIKE, BARRY ROD AND GARY NEXT 
TIME YOU'RE PASSING BY . . . '

for 20c. 20c .
almost criminal . . .

SINGLE
10K Standard
25K Super long 

200K Standard 
500K Standard 
500K Super long

. . 20 cents each. It's

DUAL
50K Standard 
50K B curve 

100K Shorties

P & P 75c - 1 to 10 
" $1.20 10 to 25 

Over 25 FREE . . .
EGEN WIRE WOUND POTENTIOMETERS, 
very handy values, solid square construction 
PCB mounted with adjusted knob. A must for 
any one bread boarding projects. Values are 
100ohm, 220ohm, 470ohm and 1 Kohm. 
Average three watts. GOING FOR 50 CENTS
EACH or 4 for $1.75. Plus 

CAPACITOR SPECIAL$
Post and Packing.

TYPE
10,000uf electro's 6vwdc 45c. Pigtail
22uf elec bi-pole 40 vw 25c
100uf elec 160vw 20c. CAN
2200uf elec 50 vw 75c. PCB
.01 uf poly 160vw 3c.
.001 uf disc 12Kvw 15c.

12 V at 10 amp
SWITCH SPECIALS
2 pole Rotary (AEROSTAT)

240 vac at 2 amp 20c.
2 pole 2 pos PCB MOUNT. . . cheap at 10c.
2 pole 4 pos rotary . . .
2 pole 2 pos rocker good 
OUR SPECIALS LIST

gift at 45c.
. . at 15c.

MULTIMETERS ... 2 kohm/volt, 15 ranges, 
large 9 x 7cm meter, complete with leads, 
battery, instruction for a lousy $11.00 + 
$2.00 MAGNAVOX speakers, 10x6 cm, 8 
ohms, 3 watts, a gift at $1.50 P&P $1.00 
HEAT SINKS aluminium 12 x 6cm, 8 sets 
fins, c/w. Germanium PNP Transistor, Type 
108 (ADZ11) To clear at $1.50 each. P&P 
$1.00

NEW CB ACCESSORIES STOCK
Good news . . . we’ve got some accessories you can’t get anywhere else for love or 
money, bread or honey. We CAN’t guarantee continuous stocks so get in for vour 
slice ...
STANDARD HELICAL WHIPS, WITH BASE, by Lapstick...................... cheap at $22
MINI HELICAL WHIPS, also WITH BASE................................................... these at $22
SUPER HELICAL SIG PUSHERS, six foot beauties, these bang out like the 
proverbial dunny door, worth every cent at just........................ $37 00
or with heavy duty base..................$42.00 (above sent by COMET FRT FWD)
AMPHENOL CO-AX SWITCHES TYPE 83-2SW. Chrome finish, 
good for 1Kw, low loss. A well known good brand unit for a 
good value price...................................................................... $13.00.
EXTENSION SPEAKERS, and not little anaemic three by three 
square things, but 18 x 10cm solidly encapsulated units with 
stand................................   $10' »
SWR METERS, HANSEN brand, uprights, 10 and 100 watt switch. Measures SWR 
POWER, FIELD STRENGTH with this one........................................................ Only $21
SWR METER, HANSEN brand, dual meters both 6 x 6cm. Solid home base unit 
handles up to 100 watts...................................................................................  for $34
CB CRYSTALS, CRYSTALS, Check these out for that handheld or six channel unit. 
Matched sets of the below for 455Kc I.F. sets . . .

27,065
27,155
27,165

27,185
27,195
27,225

27,235
27,245
27,265

27,880
27,900
27,910

All these crystals the same price, get them now while they last. Until cleared all 
these crystals are just $8.50 a set . . . 40c P&P.

PL 259’s AND CO-AX HARDWARE, BUT, we have, GOLD, GOLD, GOLD plated 
fittings too. No more corrosion worries. No more loss because of contact resistance. 
Now a better, more efficient skin effect. Gold is a CB’s best friend. Look at these 
prices.___________________________

PL259/G 
UHF HF PLUG 

$2.50

PLA.1/G 
(ADAPTOR 
FOR PL259) 

65c
PL.258/G

DOUBLE FEMALE 
JOINER 
$1.75

PL.258/G/M
DOUBLE MALE 

JOINER 
$2.70

M.358/G
T’ DOUBLE 

FEMALE & MALE 
CONNECTOR

$4.45

LC.2/G 
R.C.A. PLUG

$1.20
P.4/G

6.3mm METAL

P & P ea item 40c or 5 for $1.00

M.359/G
RIGHT ANGLE 
CONNECTOR 

MALE TO FEMALE
$4,00

MP.4/G
■ 4 PIN MICROPHONE 

PLUG 
$2.50

LC.3/G
R.C.A. SOCKET

$1.20



electronic games.
thin, ultra compact.

7 TRANSISTOR 
2 DIODE RADIO 

by BENDIX
Completely ready wired 
with volume control and 
switch. Large tuning 
dial
and complete with 31/z” 8 ohms 6 watt 
speaker. Battery container included (Bat
teries not included) — Ready to go! I S.E.’s 
crazy price $3.85 each or 2 for $6.50. P&P

PLAYMEC”KEYBOARD 
SWITCHES

An indispensable necessary [NEW 
component in developing 
handy electronic calcu
lators and microprocessors. 
Can also be adapted for i

------ NEW STOCK LINES
Scope soldering irons, temperature adjusting. 
TC60/240V AC/60 watts. Power on neon 
on handle, finned forward of handle, great. 
$30.00. P & P $2. BDY 96 high voltage 
ignition transistor, $9.00. P&P 40c. CMOS 
4050 Hex buffer, $1.00. P&P 30c. Four 
drawer multi purpose cabinets. A must for 
storage of those tiny components, slip and 
stack them, $2.50 each. P&P $1.50. 
Array . . .Array . . .Array . . .Good News, we 
now have LED Arrays, slim-line in 0.1" 
pitch. Super Bright, high efficiency in 3 
colours. 5 in a Row Red . . .$2.35 Green . . . 
$2.20 Yellow . . .$2.40. 10 in a Row Red 
only $4.40, Beautifully made by SIEMENS, 
with Super High Brightness for just 10mA 
per LED._______________________________________

BOXES...BOXES...BOXES
We have a very good range of folded aluminium boxes. 
Each box in two halves. One half consisting of three 
sides and the other one side and the two end pieces 
When slipped together and screwed a very strong box is 
formed, yet a type of box that allows easy access if 
MURPHY gets into one of those experimental projects.
Size and prices and

Order No.
2
3
4
6
7
8
9
10
12
14

order numbers are below.
Size CM 
7x6x4cm 
8x6x4cm 
8x5x4cm 
10x5x4cm 
10x6x6cm 
11x6x4cm 
12x6x6cm 
12x10x7cm 
11x11x9cm 
17x15x11cm

Price 
$2 50 
$2.50 
$2.60 
$2.70 
$280 
$2.80 
$2 90 
$3.40 
$5.00 
$5.70

P&P 1 to 4, $0.75
P&P 6 to 9, $1.00
P&P 10 to 14, $1.25

MICROPHONES
Crystal mike, very neat, about the size of a small 
egg, high impedance. Complete with shielded 
lead. Great value *2.50. Dynamic mike, same 
size as the above crystal mike but with a 50K 
impedance. A steal at only *3.00. Please note: 
the above mikes come with a heavy duty mike 
stand with felt lined mike holder end en engle 
adjustment screw. Dynamic mike, a flat, square 
unit with stand up prop for use with 50K impe
dance cassette recorders, PA systems, and pro
jects. We want to clear these quickly, so while 
they last, *2.00

Now our super mike specials. 
Phillips Dynamic mikes, model 
LBB9002/10, designed for trop
ical use. Impedance is 500 
ohms, sensitivity 0.3mV/ubar 
(—70dB). Dimensions, 145 mm 
x 32 mm. Supplied with stand 
and shielded lead. These fine 
mikes are imported, made in 
Holland, the home of Philips. 
We don't want $18, not even 
$10, we ask only $5.95 each.

LBB 9002

FM/Electret OHM) Directional Mika. That's 
right, a mike that performs as two mikes, FM or 
ELECTRET. This unit comes complete with wind 
cover, battery, adjustable frequency peg, mike 
cord and socket, also instructions for its use: all 
packed in foam. Check the prices for such a 
mike around town, $29.50, no; $18.50, no: $15, 
not even fifteen. Almost a present at only $13.15 
each. Please add P&P $1.00 for top 3 mikes and 
$1.50 for Philips and FM.

Current Cap. 20 
mA, 24 VDC. Con
tact resist 1 max. 
Insul. res.: 100 m 
MIN & 24 VDC. 
Chattering time 2 m 
SEC MIN. Size 60 
mm x 80 mm. Com
plete with mount
ing bracket set at 
160 deg. approx.

Ultra

ONLY 
$13.95 

P&P $1.00
READY MADE MODULES

We can t all be like the clock in the TOWER OF PIZA, with 
both the time and the inclination If you lack one or the 
other, or both, then these modules are for you. All are 
well built on PCB.
and factory tested Maybe with the
help of your lunk box you could MBMLÀai ;
bund one as chwapiv but not when ■
you haven't the time to spite or 
scratch yourself, and the fifty cents 
you might save yourself couldn't 
justify your labour. All have in
structions One watt amp with 
slider controls, uses IC amp Dual 
high Impedance mike pre-amp, 12 
volts drives it. Dual low Impe
dance mike pro-amp, this one too 
Dual guitar pro-amp, for you pic
kers out there. Stereo tape head 
pro-amp, for you audio buffs 
Stereo magnetic cartridge pre
amp, you got it Sound operated 
switch, with IC and power transis
tor Uoht operated switch, for cut
ting on TV commercial sound. Var
iable time switch, from milli sec
onds to thirty minutes SQ De
coder, IC used at 12 volts. All these 
ready made minor miracles are the 
same price and that's just a measly

$7.00 each
PAP $1 00

“FLUKE” THE STATE OF 
THE ART MULTIMETERS 
And it’s no fluke that they are. 
Good design, attention to our 
needs, excellent workmanship, 
and superb backup service 
makes the Fluke three and a 
half digit, liquid crystal, multi
meter, the best available in 
this country today. This unit 
is not just accident proof, it’s 
idiot proof. How many meters 
can you switch to resistance 
range then plug to the mains.
How many run for two
hundred hours on a 9 volt 
(gold) tranny battery. How 
many offer accessories so your 
VOM can read 600 amps/ 
40KV/250 MHz or even temp
eratures to 150 centigrade. 
Fluke does, say no more. With

probes, battery, 
manual. $216.00 

P $3.00 (includes

soft case, 
instruction 
plus P & 
insù rance).

TV GAMES
GAME CHIP AY-3-8550

with two Joy «tick control*, this advanced unit comes 
complete with joy sticks — all games (6) and scoring otc 
are the same as game chip AY-3-8500 BUT the bats not 
only move up and down but forward and backward too. 
Complete with date sheet. Yours for a value packed 
$24.00

GAME CHIP AY-3-8500
6 selectable games. Tennis, soccer, squash, practise and 
rifle shoot Auto score on screen 0 to 15 Selectable bat 
size, speed, angles, ball speed and sound. Complete 
with 7 pages of instructions to build game using easy to 
buy parts. BC108 etc. A gift at $12.50.

P.C. BOARDS AVAILABLE 
IN LIMITED QUANTITY AT

$3.50 ea. for AY-3-8500
and AY-3-8550

MEMORIES ARE MADE OF THIS 
WE MUST HAVE THE 

BEST PRICES IN TOWN
Eprom. A gift at only $9.00.

I Static Ram. Just $4.50.
17028—128x81 
2101a 256 x 4
2102n 1024 x 1 Static Ram. Should be a 
law against it at only $1.50. Limited stocks, 
so get in now. No future stocks at these 
prices. Soon it will just be a memory.

RADAR DETECTOR UNITS
Why mess with Inferior, back yard brands, when you can 
buy the very best cheaper, cheaper, cheaper. That's 
right. Snooper 
is the best unit in Australia at the 
present moment. Read the inde
pendent tests conducted by 
Wheels Magazine'
A great unit at only$109

The Super Snooper is avail- 
able too for a reasonable $185 Wv

CLOCKS—CLOCKS—CLOCKS
Hl: SECOND. A SOLID STATE, LED READOUT, 12 HOUR mains clock. This 
requires a small transformer to be complete and running. The transformer 
is $5.50. This unit comes with instructions for assembly and ways of using 
the clock. This solid state device isjust $11.50. Model MA10028 PAP $1.00
H2: THIRD. A SOLID STATE. LED READOUT. 24 
HOUR mains clock. This chip is ideal for Ham 
radio operators, military personnel, and pilots. 
Apart from the 24 hour instead of 12 hour dis
play this unit is identical to the above model and 
requires the same transformer It also has the 
alarm facilities of the above unit with fast and 
slow time set. and brightness controls. Just 
$12.50. Model MA10020. PAP $1.00.
H3: FOURTH. A SOLID STATE, FLURO READ
OUT, 12 HOUR. 12 volt CAR CLOCK That's 
right. This unit will operate from your 12 volt car 
supply, and is designed to withstand the spikes 
on the supply rails when ignition isswitched off, 
display dims and follows instrument brightness 
control. Display goes extra bright during the 
day and dims when driving lights are turned on. 
The display is large and green and maybe fil
tered readily to red or blue The unit, complete 
with instructions for use, only $30.00. Model 
MA1003. P&P $1 00
H4: FIFTH, CLOCK CHIP. MM5316n (NS/416). To 
clear these we are letting them go really cheap, 
data supplied, just $6.90 each. PAP 50c.

SCOOP PURCHASE OF DIGITAL 
CLOCK MECHANISMS

All new and unused . . fully imported Complete with 
time-setting control, denoting HOURS, MINUTES £ 
SECONDS. Clearly visible figures of 5/16" ht. Also incor 
porated are two remote micro-switches for settinf, 
alarms, radios or television etc. With 240V 50Hz motor
Amazing value at $10.25 each. P&P $125



ICOM IC202/IC502
ICON! handbag portables with matching accessories.

PORTABLE IC215

ACCESSORIESACCESSORIES
BC20

S136
Bases extra $12.70 or will fit hustler or ASAHI bumpei

ZQM3 checks NPN,load

$134CL65

YAESU Monitor scope YO300 checks SSB quality
$389all rigs MULTIMETERSAlso Trio-Kenwood TS520S, TS820S, amateur band transceivers

COMPRESSOR

NEW! Mic. compressor audio. Will suit all TX
MC330 $71

Toploaded

TRANSISTORS
up to 500MHz. CS210 S23

COAX SWITCH

FRG-7MORSE
KEYS$159

FOR SWL Barlow Wadley

FRG7 YAESU RX covers 0.5-30MHz $339

$29.80
Covers 2-30MHz S39

NEW! VM2 Power Mic. Desk type

lail Orders

DIRECTION

$20
$35

S 699 
$1099

$5.00
S6.50 
$5.00
S6.50

$35 
S57

Antenna couplers by Daiwa, 
short/long wire or coax feed.

TS520S
TS820S

NEW! VM1 Noise 
with 600 ohm imp.

IS DX TIME for SSB on 2 or 6m
2 XTRA XTAL positions for VXO

2SC
2SC 
2SC 
2SC

S785 
$489

Russell Kelly, VK3NT 
Peter Williams, VK31Z

$59.00
$31.00
$31.00
$29.50
$54.00

Adelaide: 43.7981
Canberra: 82.3581
Perth: 446.3232
Brisbane: 384.4480 
Gold Coast: 32.2644

$219 
S219

FOR THE SHACK
Professional quality VOM
Model 150
Model 200
Model TP5SN
Model TP105
Model 1 77

On air multitester and F/S 
OSKER for CB, Amateur

1306
1307
1018
1817

Meter 3.5-150MHz 
$38

cancelling mic. 
$8.90

SUMMERTIME
IC202 144-144.4
IC502 52 53MHz.

Transistor checker
PNP, Diodes

* Nicad battery pack 
$57

• Mobile bracket $18 
VICOM Price SC202 
VICOM Price IC502

VICOM VC2 SWR 
12-120 watts

FOR CB
TELESCOPIC ANT. - 
CB/AM/FM Manual 
CB/AM/FM Automatic

POWER
MIC ^.

RX with FM band.

FM XTAL Operation 146-. 
148MHz 3 watts. Vicom Price 
$219.
Bat. or Ext. power.

Nicad battery pack BC20 
$57
Flexible helical antenna 
$13

Mobile bracket $18
Noise cancelling mic. VM 1 
$8.90

Coaxial switch - 2 positions. Rated 1Kw

Low pass filter — 2 types 
FD30 LS — 200 watts 
FD30M 1Kw

MORSE KEYS — Hi-Mound
HK702
HK708
HK706
EK103N Electronic Keyer

OSKER SWR200 
measures to 1 kW

$59 
meter by 

$41

Listener 3 ANT.
For short wave will all hardware $49

Pre-Amplifier improves sensitivity of older receivers.

139 AUBURN ROAD, AUBURN, Vic. 3123 
Telephone: (03) 82.5398, (03) 813.2355
TLX 30566

VHF — Magnetic base
Space 42S % wave with base
Spa<.e 42D five eight with base
VHF/6m YAGI 5 el. 55. 56

MOBILE — The incomparable IC22 PLL

FOR THE AMATEUR NOTE: The appropriate 
amateur license must be held to operate TX/RX'

A WHOLE WORLD OF COMMUNICATIONS PRODUCTS

Originators of Wadley drift cancelling system $339

new!
Noise-cancelling 

dynamic

Dual impedance 
$75

THINK HARD BEFORE YOU BUY
* No XTALS to buy
* No tiresome digital readout
* Instant channel select or repeater reverse
VICOM Price S279
Also available IC211

(less ssb) IC245

ANTENNAS — For mobile, beach or country 
HF Mobile * 80-10M ASAHI AS303A

• Helical whips mark 80, 40 or 20

VICOM
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The Amateur
Bands by Pierce Healy, VK2APQ

Amateur Radio is flourishing
The impression that amateur radio is flourishing was created partly 
by the very successful NSW South West Zone convention which the 
writer attended recently and also by the many personal and on-air 
contacts made during a subsequent tour of the south-east of the 
continent.

From the visit to the NSW South West Zone 
Convention at Griffith on October 1 and 2, 1977, 
and a subsequent trip through areas where 
amateur radio population is the highest in the 
country, it was possible to assess at first hand the 
direction in which amateur radio seems to be 
heading in Australia. It was pleasing to note that 
there appears to be a significant number of per
sons who have recently attained or are striving for 
amateur radio status.

Classes are being conducted by existing amateur 
clubs and new clubs are being formed to cater for 
an increasing number of persons whose appetite 
has been whetted through the introduction of CB 
radio. In fact, the view has been expressed that the 
cream of the CB operators, having experienced the 
bedlam and frustration of CB operation, will turn 
to amateur radio to satisfy their needs. The greatest 
critics of CB radio are appearing among those who 
have forsaken CB for amateur radio.

SOUTH WEST ZONE CONVENTION: The 25th 
such convention was conducted at Griffith, NSW, 
on 1st and 2nd October, 1977. It was an outstan
ding success thanks to members of the Griffith 
Radio Club assisted by Mrs Pam Cassidy as conven
tion secretary.

Visitors from Sydney, Canberra, Goulburn, 
Young, South Coast area of NSW, Melbourne and 
parts of northern Victoria joined the South West 
Zone members in a weekend of field events and 
social activities.

The venue at the Griffith Ex-Servicemans Sports 
Ground and Pavilion was ideal for the field and 
social activities and allowed a very large range of 
commercial amateur equipment to be displayed. 
The total value was stated to be in excess of $70,- 
000. There was considerable trading activity for 
both components and latest model HF and VHF 
transceivers.

Bail Electronic Services, Sideband Electronic 
Sales, VICOM, and Dick Smith Electronics (Griffith 
branch) displayed various types of equipment.

The official anniversary dinner was held on the 
Saturday evening at the Yoogali Catholic Club 
where 150 guests were welcomed by Warwick 
Marshallsea, VK2ADZ, president of the Griffith 
Radio Club.

During the evening the toast to the Wireless 
Institute of Australia was proposed by Pierce 
Healy, VK2APQ, who, in doing so, recalled some of 
the outstanding achievements of Australian 
amateurs as far back as the early 1900s and the 
formation of the WIA in 1911, it being the oldest 
national amateur radio society in the world. He 
also urged support for the continued growth of 
amateur radio.

The response to the toast was made by Dr David 

Radio clubs and other organisations, as well as individual amateur operators, are cordially 
invited to submit news and notes of their activities for inclusion in these columns. 
Photographs will be published when of sufficient general interest, and where space permits. 
All material should be sent to Pierce Healy at 69 Taylor Street, Bankstown 2200.
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Wardlaw, VK3ADW, federal president of the WIA, 
and in doing so officially opened the convention.

Dr Wardlaw referred to the introduction of CB 
radio in Australia which has already created a 
growing interest in the amateur service and is a 
potential source of enthusiasts who will turn to 
amateur radio in order to increase their 
knowledge, plus their enjoyment which is 
available as qualified amateur radio operators.

He also gave a resume of the work undertaken 
by WIA federal executive in conjunction with the 
International Amateur Radio Union, in prepara
tion for the World Administrative Radio 
Conference at Geneva in 1979, referring to some of 
the problems facing amateur radio through the 
attitude of some developing countries.

Officially opening the convention, David con
gratulated the organising committee and zone 
members on their activities and expressed his 
pleasure in attending and the opportunity to meet 
and discuss WIA affairs with them.

Other speakers were Tim Mills, VK2ZTM, presi
dent NSW Division WIA, who spoke on activities 
within the division and proposed the toast to the 
South West Zone. Harry Cuthbert, VK2AEC, 
responded to the toast and welcomed visitors to 
the convention, expressing thanks to the Griffith 
Radio Club for hosting the convention.

My visit to Griffith was the start of a most in
teresting tour with several meetings with fellow 
amateurs. At Griffith came the opportunity to meet 
many old friends and become acquainted with 
several who recently gained an amateur licence.

It was also an opportunity to observe the use of 
VHF FM repeaters in country areas by amateurs 
isolated from each other by direct VHF path or by a 
wholly reliable HF path, and as a means of 
operating mobile in otherwise impossible 
locations.

These aspects were discussed at length with an 
old ex-Sydney friend Sid Ward, VK2SW. Sid has 
been residing at Wagga for some years and played 
an active role in the establishment of the Wagga 
Radio Club and WICEN in that area.

In fact, because of Sid's insistence that I try out 
an ICOM 215 two metre FM transceiver while in 
Wagga, I was able to assess the value of the 
channel 3 repeater. From a motel room many en
joyable contacts were made via the repeater. 
Canberra, Snowy Mountains area, and mobiles 
passing within range were among the contacts 
made.

Time was spent with Sid reminiscing about the 
changes in the "state of the art". Especially from 
the days of home built equipment, using car 
batteries and genemotors, and my mountain top 
exploits of the early 1950s, to the size and efficien

cy of modern VHF equipment, coupled with 
unattended mountain top repeaters. Sensing its 
possible use during the remainder of my journey, 
it is probably understandable why I departed for 
Albury with the ICM 215 over my shoulder and an 
appropriately depleted bank balance. This move 
added a great deal of zest to my travels, 
culminating in another mountain top first.

From Albury, contacts were made through the 
Wodonga channel 8 repeater on Mount Big Ben 
about 40 kilometres south. In addition to the 
Albury Wodonga area, contacts were made with 
Wangaratta, Benalla, Tumbarumbi, Wagga and 
mobiles travelling through the area.

From a hill about a kilometre east of Albury 
railway station it was found possible to work 
through the Wagga channel 3 repeater on Mount 
Flackeney about 110 kilometres away and a 
number of contacts were made. The hand-held 
ICOM 215, with 3 watts output to a "Rubber Duck" 
170 millimetre helical antenna, was exceeding ex
pectations.

While in Albury an evening was spent with 
another old friend Don Haberecht, VK2RS and 
Murray Jardine, VK2BUJ. Murray's invitation to 
attend the Albury Radio Club meeting the follow
ing evening was readily accepted. Murray has a 
group of enthusiasts studying for the novice 
licence or to upgrade to the full licence status. The 
club meets every second Wednesday evening at 
7.30 pm in the State Emergency Services rooms on 
the corner of Dean and Thrugoona Streets, Albury.

Further information may be obtained from 
Murray on telephone AH [060] 21 5460.

The next part of the journey was to Melbourne, 
where from a room on the third floor of a hotel in 
Little Collins Street, no trouble was experienced in 
working through the Melbourne channel 2 
repeater on Mount Dandenong. Many interesting 
contacts were made which were instrumental in 
meeting a number of amateurs actively engaged in 
experimental projects or WIA activities.

Among them were Ron Harrison, VK3AHJ who 
specialises in amateur TV. An evening spent with 
Ron was most interesting. A highlight was a two- 
way ATV contact with Peter Cossins, VK3BFG, 35 
kilometres away over a rather poor path. The pic
tures were first class.

Ron has a well set up station and each Sunday 
morning broadcasts an ATV segment during the 
WIA Victorian Division news broadcast. A conser
vative estimate is that there are 50 active TV 
amateurs spread around Melbourne. The group 
would like to hear from others interested in ATV. 
Contact Kevin Callaghan, VK3ZVJ, 34 Gordon 
Grove, Preston, Vic. 3072.

There is also a net each Sunday morning on 
7085kHz about 10.45 am conducted by Ron 
Harrison, VK3AHJ. TV amateurs from all states are 
invited to join the net.

A contact with Graeme Scott, VK3ZR, WIA 
federal education officer, provided the opportuni
ty to enquire about the classes and other activities 
in the education field.

Graeme proposes to conduct an intensive Morse 
code training class for limited licensees from the 
23rd to 27th January, 1978. The classes will be held 
at the Box Hill Technical College from 6.00 pm to 
8.00 pm each night. Contact Graeme at 11 Balmoral 
Crescent, Surrey Hills, Vic. 3127.

This course will be in preparation for the 
February 1978 AOCP examination.

Graeme also expects that YRS education officers 
may obtain the ARRL official novice instructor's 
guide, which includes Morse code cassettes and 
colour slides, from WIA Mag Pubs, 2/517 Toorak 
Road, Toorak, Vic. 3142.

A short but very interesting meeting and visit to 
Roy Hartkopf, VK3AOH enabled me to learn first 
hand the progress that the YRS is making in Vic
toria. It also was the opportunity to see and 
operate the keyboard Morse Code generator and 
first-in-first-out register, together with a video dis
play unit. This unit, when fed from a normal Morse 
key, converts the code symbols to letters on the 
display unit. It was designed and constructed by 
Roy.

As editor of the YRS publication Zero-beat, Roy 
passes on a wealth of knowledge to YRS members.
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AMATEUR BANDS
He is also the author of several books, a well 
known one being, "Maths For Those Who Hate It" 
— which received praiseworthy reviews. His latest 
is, "Logic and Logic Circuits" produced for YRS 
use.

Next came an invitation from Les Jenkins, 
VK3ZBJ ex VK2ZBJ, to visit him and attend the 
Frankston & Mornington Peninsula Amateur Radio 
Club meeting. Les is well known in UHF-VHF 
circles and in his laboratory and workshop has 
designed and produced a wide range of amateur 
and commercial electronic equipment as well as 
type testing local and overseas manufactured 
equipment. From his amateur station ATV contact 
was again made with Peter Cossins, VK3BFG.

A QSL card on the wall of Les' home station 
caught the eye. It was for a yet unpublished or 
claimed world record for 432MHz. The contact was 
made on the 2nd February, 1975, between Les at 
Frankston, Victoria, and Wally Green, VK6WG in 
Albany, Western Australia. The distance was in ex
cess of 1950 kilometres.

Signals were readability five and strength nine 
both ways. VK3ZBJ used SSB and VK6WG used CW.

There were over 50 present at the FAMPARC 
meeting, which featured a lecture on the design 
and construction of trap dipole antennas. A 
pleasant evening was spent meeting members and 
discussing matters of common interest. The club 
has decided to sponsor an Australian Mobileers 
Club for amateurs who operate from motor 
vehicles while touring. Further details are ex
pected to come to hand shortly.

A quick call was made from Frankston across 
Port Phillip Bay into the Geelong channel 8 
repeater using the ICOM 215 hand-held, and two 
contacts were made.

The WIA Victorian Division Station, VK3AOM at 
the Melbourne Science Museum, Swanson Street, 
was visited during the official news broadcast from 
VK3BWI at 10.30 am on Sunday morning. This well 
equipped station is on view to the general public. 
Amateur operators put the station on air during 
visiting hours.

The final personal contact in Melbourne was 
with John Kolm, VK3YJK, YRS examiner in Victoria. 
John gave me a copy of the trial novice examina
tion papers results of which were reported in last 
month's notes. He also explained the program
ming of the computer used to analyse various 
facets of the examination results. Further trial 
exams are planned for 1978.

On returning to Albury I was invited by Murray 
Jardine, VK2BUJ, to go with him that evening to 
the Wodonga Channel 8 repeater site on Mount 
Big Ben. At an elevation of 950 metres the repeater 
is housed in a temperature controlled cabinet (in
side a brick building) at around 18 degrees C. It 
was around 4 degrees C on the mountain top.

Six beautifully made coaxial cavities are used in 
the repeater which is an all solid state device. The 
whole installation was financed and built by a 
group of amateurs in Albury-Wodonga and sur
rounding areas. Running and maintenance costs

COURSES IN ELECTRONICS
POST TRADE TRAINING IN ADVANCED AUDIO, COLOUR T.V. 
SERVICING, REMOTE CONTROL RECEIVERS, BROADCASTING 
SOUND & VISION, INDUSTRIAL ELECTRONIC, C.B. RADIO, 

MOTION PICTURE, COMPUTER ELECTRONICS ETC.

FULL & PART-TIME DAY & EVENING
ALSO CORRESPONDENCE TUITION. BLOCK RELEASE 
COLOUR TRAINING FOR COUNTRY STUDENTS. CONTACT 
TELECOM DIVISION R.M.l.T. 341 2358, 80-92 VICTORIA 

STREET, CARLTON.

During the week October 24 to 28, 1977 the VK2 Division of the WIA staged an 
amateur radio display in the OTC building in Sydney's Martin Plaza. The display in
cluded historic equipment, RTTY, ATV, equipment built by YRS students, and a 
working display of modern HF and VHF amateur equipment. The photograph 
shows this equipment being used as a WICEN station at the Sydney end of a 
National Disaster Organisation exercise. The exercise was a supposed earthquake 
in Adelaide and WICEN provided links between Adelaide and Canberra, Sydney 
Melbourne, Brisbane and Perth. Shown (left) is Ray Gill, VK2BRF, and Mike 
Richter, VK2BMM. Ray and Mike, with Allan Nutley, VK2BNA, and Tim Mills, 
VK2ZTM, were among those who organised the display. It is estimated that at least 
1500 people visited the exhibition, while many more viewed the window display 
from Martin Plaza.

are in general met by donations from those who 
use the installation.

Naturally the visit to the mountain top would not 
be complete without trying out the ICOM 215. The 
Wagga channel 3 repeater could be heard and my 
call VK2APQ/3 brought an immediate reply from 
Harry Cuthbert, VK2ACE at Coolamon with Sid 
Ward, VK2SW in Wagga joining the inquiry as to 
my location. This was the first contact either had 
had with a low power hand-held unit from Mount 
Big Ben. The distance to the Wagga repeater was 
around 150 kilometres.

I then told Sid that I would try the Canberra 
channel 7 repeater on Mount Ginini. My call was 
answered by Sid at Wagga and Ted Pearce, 
VK1AOP mobile in Narrabundah, Canberra. The 
distance from Mount Big Ben to Mount Ginini is in 
the vicinity of 200 kilometres and around a further 
180 kilometres to Sid's home station in Wagga. 
Then just to complete the contracts, Sid suggested 
that we use channel 8 repeater. So, standing under 

the repeater antenna on Mount Big Ben, at a dis
tance of about 10 metres, contact was again es
tablished with Sid at Wagga.

Thus within about 10 minutes we had, "with the 
help of some friends" (the amateurs who built and 
installed the repeaters), made contact through 
three widely separated repeaters and, probably, 
some DX firsts for a low power hand-held unit over 
some of the most mountainous area in the country. 
It certainly demonstrated the value of VHF 
repeaters to amateurs isolated as far as direct VHF 
is concerned, in sparsely populated areas.

Yes, amateur radio is flourishing; and my sincere 
appreciation is extended to all those who 
answered my calls through the repeaters and 
simplex channel 40, also to the hospitality of those 
met personally. Hope to meet up with you again 
further down the log.

IARU NEWS
Two papers by Tom Clarkson, ZL2AZ, which he 

presented to members of the NZART have been 
received and read with considerable interest. 
These papers deal with matters relating to 50 years 
of international control of amateur radio and 
WARC 79.

Tom is a past president of the NZART, at present 
their Overseas Liaison Officer and is an IARU 
Region 3 Association director. During his 
professional career he was Chairman Organising 
Committee, IXth Plenary Assembly, ITU Inter
national Radio Consultative Committee, Los 
Angeles, 1959, so he speaks with an intimate 
background knowledge of the operations of the 
ITU.

Unfortunately space does not permit a full 
reprint nor would a resume do justice. However, 
here is an extract worth consideration by all 
amateurs.

"Lessons to be drawn from past conferences.
"Here are some salient points on reviewing 50 

years of international control of amateur radio:
"Amateur radio has maintained a position of im-
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YAESU ... a symbol of quality 
in the ranks of amateur radio

YAESU
\ / Distributed throughout Australia by Bail Electronic Services — 

accredited Yaesu agents and factory representatives since 1963.

Novice, limited and full licensee equipment 
including — HF band transceivers from the 
FT-7 low power set through FT-200, 
FT-101E, FT-301, FT-301S to the deluxe 
FT-301D with Dig. Readout. FRG-7 Wadley 
loop receiver, FR-101/FL-101 TX/RX 

combination, FL-2100B linear, etc.
VHF equipment includes the FT-221R all 
mode 2m transceiver, FT-223 FM transceiver, 
FT-227 Dig. Readout synthesised 2m FM 
transceiver. FTV-650 B and 250B transverters, 
plus accessories and test equipment.

Yaesu and Bail — for quality equipment and friendly, reliable service long after your purchase.
JAS 7778-24

QAII FRED BA□ MIL VK3YS

ELECTRONIC
SERVICES ÄL

60 Shannon St., Box Hill North,
Vic. 3129. Ph. (03) 89 2213.

Radio amateur equipment from B.E.S also sold by —

S.A
TAS

Radio Communication Services, H R. PRIDE, 26 Lockhart St, 
Como. 6152

WILLIS TRADING CO.. 429 Murray Street. Perth 6000
FARMERS RADIO PTY LTD., 20 Stanley St.. Plympton 5038
G T ELECTRONICS. 131 Westbury Rd., South Launceston 7200
PRINS RADIO. 123 Argyle Street, Hobart 7000

N S W. Aviation Tooling. STEPHEN KUHL. 104 Robey St., Mascot 2020

Amateur & Novice Comm Supplies W. E BRODIE. 23 Dalray Street 
Seven Hills 2147

DIGITRONICS, 186 Parry St . Newcastle West 2302
OLD H. C BARLOW, 92 Charles St., Aitkenvale, Townsville 4814

MITCHELL RADIO CO . 59 Albion Rd.. Albion 4010
ACT QUICKTRONIC. Jim Bland. Shop 11. Altree Crt.. Phillip 2606

Ph 450 4379
Ph 21 7609
Ph 293 2155
Ph 44 4773
Ph 34 6912
Ph 667 1650
AH 371 5445

Ph 624 2691
Ph
Ph 
Ph 
Ph

69 2040
79 8179
57 6830
81 2824
82 2864

W A

Sets sold by Bails are checked before despatch, 90 day warranty, spare parts availability, after sales service.

Sanwa precision circuit testers-
Big on features. Bigger on selection.

WARBURTON FRANKI
ADELAIDE 356-7333 BRISBANE 52-7255 HOBART 23-1841
MELBOURNE 699 4999 PERTH 65-7000 SYDNEY 648-1711

WELLINGTON, N.Z. 698-272

sanuia
MULTITESTERS

1. BX-505
• Fast-response, 24pA movement 

— fuse & diode protected with 
high resolution factor (0.4jUA/ 
scale division)

• Revised scale marking — inter
mediate readings readily deter
mined

2. U-60D
• 44/1A movement — quality 

performance, diode protected
•Stable ACV measurement — 

solid-state rectifier & enlarged 
frequency coverage

3. SP-10D
• Easy operation — multiposi

tion rotary selector switch & 
well-lighted scale

• Stable ACV measurement — 
durable diode rectifier

4. N-501
• 2/ZA suspension movement — 

0.05mA/1mV resolution
• Double protection — fuse & 

Si diode
5. CX-505

• 16.5/tA movement — varistor 
protected & 50kiZ/V for DC

• Capacitor tester — push-button 
operation with solid-state oscil
lator built in

6. PDM-500 (Insulation Tester!
• Battery operated — 3 small

size 1.5V batteries built in
• Push button operation — pointer 

calibration & insulation test
7. CAM-201S (Clamp Meter!

• Measuring ranges 15-60-300A — 
500 V - 50 kU

• Meter protection diode provided
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ZOOM FOCUSING 
MICROSCOPES 900X 

$23.95
Battery 

and 
Mirror 

illuminated
Zoom
1200X

Similar To Above 
$35.00

A $1.70, B. $2 25. C $2.40. D. $2.65.

NIBBLING TOOL
Cuts sheet metal like a punch and die, 
trims, notches and cuts to any size or 
shape over 7 16inch.

ONLY $12.50
Post $ 1 10

POSTAGE KEY:
A: NSW
B: Vic. Qld. SA
C: NT. Tas 
D: WA

AIRCRAFT INSTRUMENTS
Directional Gyros.
AN5735-1 Air Operated
Dimensions: 6inx5inx5in. "
Weight: 2kgs 
$35

Sperry Artificial Horizon
AN5736-1 Air Operated
Dimensions: Length 9in;
Diam 4’/$in.
$45.

Slip and Turn Indicators j
Electric. Type Mk. 12
24Vdc $
Dimensions: Length 6!6in.
Diam: 3%in.
Weight: 1kg.
$17.50.
P&P A $1 60 B $2 50 C $2 75. D
$2.75 '

valves 6BM8
BRANDNEW 6GV8 $1.50
65N7GT »5c CV850 $1.50
SU4G »5c 1H6G 75c
EF50 75C 832 $5.00
5Y3 $2 25 6X4 $180
2 x 2 75c VR65 75c

P&P 40c

NIFE CELLS
12 Volt, fully charged, 4in x 3in x lin 4 
AH
________$1.50 each P & P 80c

P.M.G. TYPE TELEPHONES
Standard desk type with magneto bell 
calling device. Range 30 miles Uses 
standard batteries at each phone Any 
number can be connected together on 
single line.

$35.00
(2 TELEPHONE SETS)

$ 2 Cartage to Rail Freight payable at nearest 
attended Railway Station.

5" CRO TUBE 5 BPI »5 50 each
Post A $1 40 B $2 25 C $2 70. D 

$3 45 ARTILLERY DIAL SIGHTS MK2
Can also be adapted as a Dumpy Level or 
as base for a telescope has full 360° FtW 
diam gunmetal rotating circle Adjustable 
elevation and depression Has top grade 
diam object lens F.L. 10" with cross hairs, 
eyepiece, W right angle prism —height 
10"—weight 3’/ikgs With leather carrying 
case Original cost $300
Our Special only $27.50
P&P A $1 95. B $4 25. C $5 90.
D $5 90

HANDY SIGNAL INJECTOR 
Produces an Audio Signal in rich 
harmonics Ideal for Sig Tracing in 
A F , I F , and R F circuits Powered 
by 4 Penlight Batteries with On Off 
Switch and indicator lamp Size W* 
Diam 5" Long Only

• 6.95 Post $110

TRANSCEIVERS 
Ex Army

No C42 set. 36 to 60 MHz with 24V power 
supply, headphone, mic, leads etc $65.00

No C45 set 23 to 38 MHz with headphones, 
mic. 24V power supply etc $95.00

$1 00 canage to rail, freight payable at 
nearest railway station

FOUR CHANNEL 
VHF TRANSCEIVER

125 to 140 M/hz 28 volt DC operated AM 
single crystal locks both TX and RX on same 
channel complete with generator.

$33.00
30x30

LENGTH 12 Vz", HEIGHT 
10"

WEIGHT 1% lb. /T
$27.50 /

60x60 /
Length: 22in /
Height: 18in /
Weight: 2kg 
$59.50 ▼

ZOOM SPOTTING 
SCOPES

EX ABC 
MAGNETIC RECORDING 

TAPES
PROFESSIONAL QUALITY

5" x 600' $1 50
7" x 1200' $2.75

P&P A $1.10. B $2.00, C $2 25, 
D $2.25

\ High grade coated lenses.
\ Ideal for pistol and rifle
\ ranges or general viewing.
\ Zooms in from very low to
\ high powers. Complete with
\ tripods.

\ POST: A. $ 1.70, B. $2.25, 

* C. $2.40, D. $2.65

• TELESCOPES
25 x 30 $7.95

P&PA $1 70. B $2.25 
C $2 40 D $2 65

CONDENSER LENS
1 '/i" Diam 4 7?" F L 75c 2’/?" Diam 2" F L 
$ 1 50 each Or $2 50 per pair P & P 40c

EX-ARMY TWO-WAY 
FM RADIOS

flp *

MINI-TOGGLE SWITCHES 
MIYAMA

SPST 3A 75c
SPDT 3A 95c
DPDT 3A $125
SPDT Centre-Off 10A $1.25
DPDT Centre-Off 10A $1.65 

Please add postage

1 2 WATTS OUTPUT 
SUPERHET

PRC9 AND 9A 27 to 39 M/HZ 
PRC10 AND 10A 38 to 55 M/HZ 

WITH HANDSET ANTENNA $25 EA 
Battery $3 50 extra Harness $4 50 extra 

$ 2 Cartage to Rail Freight payable at nearest 
attended Railway Station.

SPY TELESCOPES
8x17 mag size of a rifle cartridge extends 
to 8" Only $5.95 each post 60c

BINOCULARS
PRISMATIC Coated Lenses Brand 
new Complete with case

8 x 30 $32.50 P&P
7x50 $43.95 A $165

10x50 $44.95 B $2.75
12x50 $46.00 C $3.20
20x50 $47.50 D $3.20

No 62 TRANSCEIVER
With headphones accessories etc

$60

IMPELLER PUMPS
New gunmetal body. Stainless Steel 
Shaft Neoprene impeller Up to 15ft 
Lift, suitable for almost any type of 
liquid Self prining ideal boat bilge 
pump/ sullage drains, etc Approx size 
8" x 5"

% $25.95 ’/j" $34.95 W $39.95
P & P A $1 90 B $2 75 C $3 20 D 

$3 95

16MM SOUND PROJECTORS 
IN GOOD WORKING ORDER
240 volts operated Complete with Speaker 
and Amplifier

CINEVOX $150 00 
BELL & HOWELL $250.00 

SIEMENS $375.00
$ 1 Cartage to Rail Freight payable at 
nearest attended Railway Station

TELEPHONE WIRE
1 mile twin (2 miles) genuine ex-Army Don 
8 perfect condition $35 per drum $2.00 car
tage to rail freight payable at destination. SMALL CLIP ON 

POCKET TELESCOPE
1 5X $5.20 Post 60cRCA 77DX MICROPHONES

PROFESSIONAL QUALITY $75 
P & PA $1.80 B $3.5OC $4 55

D. $4.55

MEGGER Battery Operated
No cranking—in vinyl case Ranges Meg 
Ohm 0-1000 Megs. Centre 20 meg Rated 
voltage 500 volts. Low ohm 0-1000 ohm 
OH 1 range 0-1 meg ohm on 1k range AC 
voltage 0-250 volts $85.00
Post A $1 60 B $2.50 C $2 75 

D $2 75

RECEIVER No 210
2 16 M/cs $65
Transmitter No 1 1 suits 210 $35
24 volt Power supply to suit above $15
Or complete station with Headphones Mic 
Morse Key Antenna $110

CB RADIOS
PMG Approved Famous Pony Brand on 27 
Meg
7 transistor model $55 per set of two (hand 
held)
1 1 transistor model 1watt (hand held) $72 
ea.
5 watt 6 channel $99 ea.
Post A.S 1 65 B.S2.75 C $3 20

_______________ D $3 20

"KAISE"
Trans-Match Ham Tester SWR, RF Power. 
Modulation Percentage, Relative Field 
Strength $45.00 P&P A$1 65 B$2 75. 
C$3 20. D$3 20

MORSE KEYl MORSE KEY BUZZERS 
$1.75 $4.25
Post 40c | Post 60c Whip Antennas

8ft in 6 tapered sections, copper platted 
steel no base $9.50.

p Post $1.10

SOLENOIDS
Plunger Type 24V 300MA. Suit electric 
camera control, miniature trains, radio etc

S2.MP& P20C
200 MA 24 volt, ’/«in push movement. 

$2.50 P4 P 20c

KAISE MULTIMETERS
A compact and handy tester for 
workshop or lab where quick circuit 
checks are required
DC Volts 2 5 to 1 000V (20 000 OHMS per 
volt) AC Volts 10 to 1 000V (10.000 OHMS 
per volt) DC Current 50 UA 25 MA 250 MA 
Resistance 40 K OHM. 4 MEG OHM Deci
bels minus 20 DB plus 62 DB complete with 
instructions only $23.95 Ea P.O $1.05 
Multimeter similar to above 30.000 OHMS 
per volt $29.50 P P $ 1.05

Only $1 7.25 ea Post $ 1 05

ZOOM FOCUSING MICROSCOPES
Battery & Mirror Illuminated 
900X Magnification $23.95 
1200X Magnification $35.00

P & P A$1 70; B$2 25. C$2 40; D$2 65
SELSYN MOTORS 

MAGSLIP
RECEIVERS 2" MK2 $5.50

TRANSMITTER 3" MK2 $15.00
Post Packing A S1 75 B S2 75 C S2 75 
D S3 65

"KAISE"
SK-100 Multimeter 100,000 ohms per volt.
12 Amps AC or DC $52.
P&P A$1 65. B$2 75. C$3.20, D$3.2O

MAGNESIUM DRY CELL 
BATTERIES

Suits PRC 25 and dozens of other uses. 1 5
volts long life only $1.50 ea.
P&PA $1 65 8 $2 75 C $3 20 D $3 20.SIEMENS 

Typing Perforator
240 Volt Type with Keyboard $57.50

3000 TYPE RELAYS
PMG 2000hms — 1'SOOOhm

Coils $2 50 each P&P 60c Deitch Bros.
4 DIGIT RELAY COUNTERS 
so volt DC, Suit Slot car Lap counters,

• 1.25 each P 4 P 60c
P M G. TYPE KEY SWITCHES. 

75c P&P 20c
70 OXFORD STREET, SYDNEY 2010

SORRY NO C O D
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portance, but not sufficiently understood.
“It has needed a struggle to obtain reasonable 

spectrum provision.
“Supporters of the amateur service have relied 

heavily on the leadership of the United States. 
Only the United States has a continuous record of 
speaking out boldly in this direction, and using 
powerful influence consistently.

“Amateurs in America have better privileges 
than elsewhere. Up till Atlantic City 1947 decisions 
very largely followed the line taken by the leading 
nations.
“Now the leaders in technique do not always get 

support from other user nations.
“The Space Conference 1971 showed that world 

opinion, demonstrated by the majority of 
delegates there, had no great interest in the 
promotion of the amateur service. The failure of 
the Atlantic City conference in regard to adopting 
an allocation table shows that not enough was 
done to meet the special interests of the less 
developed users of radio services.
“Services like broadcasting are keenly ap

preciated in new and developing countries, the 
merits of other services may not be obvious.
“Here are two questions, worth regarding as 

significant in the electronic age:
“Why has the amateur service had to struggle so 

hard and so long to ensure the right to operate? 
Why cannot amateur radio rely upon having 
unanimous support of its welfare?

“The first one. It is because the policy makers in 
ITU circles have not been ready enough to see the 
national advantages for their own countries in hav
ing a healthy amateur movement.
“Secondly. Because new and developing nations 

have not been sufficiently impressed by what they 
see of amateur radio, to regard it as in their own 
national interest to promote it worldwide and in 
their countries."

Even the above extract does not present the full 
impact potential the paper has. Maybe the NZART 
and WIA or even the Region 3 Association will 
make copies available to amateurs for their 
enlightenment as to why WARC 79 is of such im
portance to the amateur service.

IONOSPHERIC PREDICTIONS FOR DECEMBER
Reproduced below ore radio propagation graphs based on information supplied by the Ionospheric 
Prediction Service Division of the Department of Science. The graphs are based on the limits set by 
the MUF (Maximum Usable Frequency) and the ALF (Absorption Limiting Frequency). Black bonds 
indicate periods when circuit is open. 12 77
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WIRELESS INSTITUTE NEWS
In 1978 the Queensland Division of the WIA, 

through its association with the Department of 
Technical and Further Education, and through its 
member clubs throughout Queensland, will be 
providing a record number of courses and classes 
for the amateur radio licence exams.

Throughout Queensland and in Brisbane the 
radio clubs will operate their own timetable and 
choice of courses. Direct queries to the WIA, Box 
638, GPO, Brisbane 4001, (07) 224 6844.

Classes directly conducted by the WIA in 
Brisbane will be timed to finish for the appropriate 
examinations held by the Department of Post and 
Telegraph. These classes will consist of a crash 
novice, a normal novice, full AOCP theory and an 
eight-week duration Morse Code course. These 
classes will be conducted at McDowall (Cherm- 
side), South Brisbane Tech and Salisbury.

AMSAT NEWS
During Sunday, the 5th June, 1977, AMSAT- 

OSCAR 7 continuously transmitted a Jubilee 
message in Morse Code over the codestore 
message storage system. The text of the message 
read, “AMSAT sends greetings to the United 
Kingdom on the occasion of the Queen's Jubilee." 
This message, intended as a tribute from the 
amateur radio fraternity, was repeated more than 
100Q times as the satellite passed over every coun
try in the world and was received by thousands of 
the world's radio amateurs.

The text of a letter received by AMSAT-UK from 
Buckingham Palace read:
“Thank you for your letter of 14th July which was 

shown to the Queen.
“Her Majesty learned with interest of the Jubilee 

message transmitted by the amateur radio satellite, 
OSCAR 7, and greatly appreciated the greetings to 
the United Kingdom sent by AMSAT to mark her 
Silver Jubilee.“

Also from the September 1977 issue of AMSAT 
Newsletter comes news of a planned amateur 

satellite network by the USSR. Summary of the in
formation is —

Date of activation: 1977-1978.
Number of satellites: 3-4.
Orbital information: Inclination, 82 deg. 

Altitude 950km (circular orbit). Period, 102 
minutes.

Uplink characteristics: 145.8-145.9MHz (100kHz 
bandwidth) quarter wave receiving antenna, cir
cularly polarised. User uplink power, 10-15 watts to 
10-12dB antenna. Transponder receiver noise 
temperature, 3000 deg. K.

Downlink characteristics: 29.3-29.4MHz (100kHz 
bandwidth) half-wave transmitting antenna, cir
cularly polarised transponder power, 1.5 watt peak 
to OdB gain antenna.

Maximum ground communication range: 
6000km.

RADIO CLUB NEWS
CENTRAL COAST AMATEUR RADIO CLUB: All 

amateur radio operators, their family, friends, and 
all interested in amateur radio are invited to attend 
the club's 21st annual field day on Sunday, 19th 
February, 1978, at the Showground, Showground 
Road, Gosford.

A full day's program of events has been 
arranged. Details in next month's notes.

MID SOUTH COAST AMATEUR RADIO CLUB: 
The annual meeting of the club has been tentative
ly set for the second Saturday of January 1978.

The weekly Lyrebird net is held each Wednesday 
through the club repeater VK2RMU at 2030 hours 
EST. The establishment of the repeater at Milton- 
Ulladulla (Ch. 2) has opened up two metre com
munications between Kiama and Narooma in a 
most satisfactory manner. It is one of the few 
repeaters in Australia using high power (100 watts 
ERP) and a receiver sensitivity of 0.3uV while 
transmitting and receiving on the same antenna. 
Additionally, one of the few repeaters with 100 per 
cent standby equipment.

Full details of the repeater are given in “The 
Lyrebird" the newsletter of the MSARC which also 
contains 12 pages of news of club members' 
activities and interesting technical articles.

President Frank Hill, VK2HQ, PO Box 113 Milton, 
NSW 2538, or secretary Doug Allen, VK2YDA, 1 
Geoffrey Street, Ulladulla, NSW 2539, will be 
pleased to supply details of activities.
UNIVERSITY OF NSW AMATEUR RADIO CLUB: 
This club is to conduct a six weeks vacation course 
for prospective amateurs during the December- 
January holiday period. Classes will be held each 
Tuesday, Thursday, and Friday from 6pm to 9pm 
and each Saturday from 2pm to 9pm. The venue is 
the WIC, 14 Atchison St, Crows Nest.

Arrangements are being made with the P & T 
Department to conduct a special novice certificate 
exam at the completion of the course. For further 
information contact Sam Voron, VK2BVS, on (02) 
407 1066. £

SO YOU WANT TO BE 
A

RADIO AMATEUR?
To achieve this aim. why not undertake one of the 
courses conducted by the Wireless Institute of 
Australia? Established in 1910 to further the interests 
of Amateur Radio, the Institute is well qualified to 
assit you to your goal
Personal Classes for 1978 will commence on Tues
day. February 7. 1978 at Crows Nest Applications, 
which are accepted in order of priority, are now being 
received. Correspondence Courses may be commenc
ed AT ANY TIME
For further information, write to:

THE COURSE SUPERVISOR, W.I.A.
14 ATCHISON STREET, 

CROWS NEST. N.S.W. 2065.
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I Novice Power Supply
SICK OF CB? GO NOVICE!
NOVICE TRANSVERTER KIT LEARN 

MORSE!!
We have three ways 

to help you!

$7.90

Use your old CB rig to good 
advantage! Transvert it to 80M with this 
kit — easy to build, legal power output. 
Needs 0.3 — 3W drive. Ends up in 
novice section of band, too! $^&A^ 
Complete kit: 
Cat K 3134 ’

0W-80M AMPLIFIER

1: Morse tapes — easy 
graduated steps, ideal 
for beginner or expert. 
Cat D-7106
2: ARRL book 'Learn 
Radiotelegraph code' 
As with all ARRL books 

really first class,
J well presented.
Cat B-2216.
3: Morse practise key, 
fantastic value at this 
price! Adjustable space 

$1.80 & tension. Cat^D-7105

Power hll those 12V projectsand transmitters 
with this supply. In kit form, so you save money! 
With complete instructions, all components & case. 
Nothing more to buy. All you need is a couple of 
hours . . . Voltage internally adjustable, handles
up to 4A surge (2A cont)..

ASH :

YOUR 80 metre QRP rig not quite up,/ 
to it? This linear amp will take 0.3 
to 3W drive and give 30W output. 
Easy-to-build circuit, ideal for the 
novice, too. Cat. K-3133 

$3495
«0*

Find out who the 
other hams are!

Calls, names & 
QTH of all Aust
amateurs, plus 
other info

iCat. B-2259
$2.85

Ir Cat. K-3448
50

EA LOG BOOK 
Ideal for all 

radio users — 
amateurs, SWL's 

CBers. Has loads 
of useful data, too 

Cat. B-2258 
l7$2.95

DICK SMITH ELECTRONICS GROUP
SYDNEY: SYDNEY;
125 York St 361 Hume Hwy
Qty. Ph 29-1126 Bankstown. Ph 709-6600
Open 'til 8PM Thursday Open 'til 8PM Thursday

SYDNEY: 
30 Grose St

SYDNEY:
162 Pacific Hwy

Parramatta. Ph 683 1133 Gore Hill. Ph 439 5311
Now Open Ample parking at store

MELBOURNE: 
656 Bridge Rd 
Richmond. Ph 42-1614 
Handy location!

MAIL ORDER DEPARTMENT: PO Box 747, Crows Nest. NSW; 2065. Post & Pack Extra; Bankcard welcome (at all stores, too!)

MELBOURNE: 
399 Lonsdale St 
City. Ph 67 9834. 
NEW! Opp. Myer's

BRISBANE: 
166 Bridge Rd 
Buranda. Ph 391-6233 
Open 8.30AM!

ADELAIDE: 
203 Wright St 
City.
Due open shortly!

VU METER

DUE TO A HUGE PURCHASE AND LARGE SALES WE ARE
ABLE TO OFFER THIS METER AT A FURTHER BETTER 
PRICE. METER IS FOUR CENTIMETRE SQUARE WITH A 
BLACK FACE AND WHITE AND RED LETTERING. BACK 
LIGHTING IS POSSIBLE. 200uA MOVEMENT.

CHASER DRIVER
a CHASER LIGHT DRIVER, AUTO OR MUSIC CONTROLLED A 
W FOUR 240 VOLT THREE PIN OUTLETS DRIVING UP TO
© 1000 WATT EACH. A VARIETY OF SPECIAL CHASING a 
—EFFECTS AVAILABLE. VERSATILE AND EYE-CATCHING
• DISPLAYS CAN BE ASSEMBLED USING THIS DRIVER. •

85.00
COLOR DRIVER

MUSICOLOR DRIVER, FOUR CHANNEL MUSIC TO LIGHT 
CONVERTER. FREQUENCY SELECTIVE, 1000 WATT PER 
CHANNEL. WATCH THE BEAT IN YOUR MUSIC. IDEAI 
FOR CHRISTMAS DECORATION.

S5.OD

60 Hz TIME BASE
•twviivav osiv nx taaiAia 

»03 S1N3NO3WO3 GNV GHVOfl -SHaiNHOO ONV SHOOTS 
boj sasind sivhgodv 30 aosnos ivaai saaiAOMd 
31 1N3HHG3 MOT 'G3NIVltI0 30 01 lildlilO ‘ *H 09 
V SMOTTV H3IHM 31 M3GIAIG 69CSHH ONV TVISAMD 
anOTOS NV3IH3WV -ZHH 6IST '33IHd 3H1 30 100 
N3TTV3 SWO11OR 3H1 3SnV33fl NMOGSGISdíl SI SIH1

CRYSTAL <4.95

KIT

MM 5369
e

3.90

11.90

ZENERS
4OOtnW

8.2V,

ZENERS IN THE FOLLOWING VALUES :

12V, 22V, 24V, 27V, 30V, 

18c EACH OR FOR $ 1.00

500mW

8.2V,

ZENERS, MOTOROLA BRAND S

12V, 30V. 100 FOR $10.00

HARDWARE
PSI 
RN1 
B21 
MSI 
K10 
DS2
DP2
RCA5 
RCA6
PN216 
FH1
ALS 
PPT
TCI 20

ROCKER SWITCH SPST 
240V NEON PUSH FIT 
6.3V BEZEL,RED & GREEN 
MICROSWITCH SPDT 
ASSORTED PLASTIC KNOBS 
2PIN DIN SOCKETS 
2PIN DIN PLUGS 
5 WAY RCA SOCKETS 
6WAY RCA SOCKETS 
9V BATTERY SNAP
3AG PANEL FUSEHOLDER 
240V,3A SPST AL.TOGGLE 
PMG TOGGLE 4PDT MOM. 
12-12OPF TRIMMER

30c 
30c 
30c 
50c 
25c 
35c 
25c 
60c 
60c 
12c 
60c 
35C 
30c 
25c

io 
io 
io

io 
io

PLASTIC BOXES

DIGITAL FREQUENCY COUNTER

for 
for

for 
for

for

$1.00 
$1.00 
$1.00 
$1.00 
$2.00 
$2.00 
$2.00 
$1.00 
$1.00 
$1.00 
$5.00 
$1.00 
$1.00 
$1.00

DFC1 SS. 50

USEFULL PLASTIC BOXES WITH ALUMINIUM LID. FIVE
SIZES. IDEAL FOR PROJECTS REQUIRING ATTRACTIVE 
PRESENTATION.
UBI
UB2.
UB3.
DBi.
UB3.

5" x 24"x
24" 
14" 
14"

S 2.45

$ 1.45

POSTAL ADDRESS :

BKX ELECTRONIC SUPPLY SERVICE 
PO BOX 787, POTTS POINT, 
SYDNEY, 2011.

MAIL ORDER MINIMUM $8.00
p&p. .
TEL. .

FREE IN AUSTRALIA.
..02.. ..358 2420

! Elasirmiss 
Supply Sartina

THIS UNIT HAS THREE RANGES, 1MHz. , 10MHz., AND 100MHz., WITH 
SIX HALF INCH READOUTS AND THREE SCALE LEDS. MEASUREMENT IS 
MADE APPROXIMATELY EVERY 1.1 SECONDS. BUILT IN A GREY IMPACT 
RESISTANT PLASTIC CASE APPROXIMATELY FIVE BY FIVE BY THREE. 
POWER SUPPLY REQUIRED IS 12 VOLTS DC OR A 9 VOLT AC PLUGPACK 
ADAPTER. SUITABLE FOR TECHNICIANS, HOBBYISTS AND SCHOOLS. AT
THIS PRICE EVERYONE SHOULD HAVE ONE- WHAT A CHRISTMAS GIFT.

OFC 2 119.50

THIS UNIT IS SIMILIAR TO THE ABOVE BUT WITH 
INPUT ON THE TOP RANGE IS TYPICALLY 650MHz.

AN EXTRA RANGE. 
WITH A SUITABLE

INPUT LEVEL OPERATION CAN EXCEED THIS. IDEAL FOR THOSE WHO 
REQUIRE THE EXTENDED RESPONSE BUT STILL CANNOT AFFORD HIGH 
PRICES USUALLY ASKED.

WE REGRET THAT IT IS SOMETIMES NECESSARY TO CHANGE PRICES WITHOUT NOTICE

Hbankcard

BKX ELECTRONIC SUPPLY*SERVICE 
PLEASE DEBIT MY BANKCARD ACCOUNT 
NUMBER.............................................................  
SIGNATURE......................................................  
NAME..................................................................  
ADDRESS...........................................................

179 VICTORIA ST., KINGS CROSS N.S.W. 2011
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Shortwave
Scene by Arthur Cushen, MBE

The use of satellite transmissions to carry radio programs will be 
commonplace in the future. Already Radio Nederland is using this 
type of link between its studios in Hilversum, Holland, and its relay 
transmitters at Bonaire and Madagascar.

The announced reduction in the transmission 
time of Radio Nederland for each broadcast from 
80 minutes to 50 minutes is now in operation. 
However, the program is now of better technical 
quality due to the use of satellites. There has been 
considerable reduction in some of the entertain
ment programs, and some have been deleted 
altogether.

News now takes 20 minutes instead of 16 
minutes as formerly. Other popular programs such 
as His and Hers, which is broadcast on Tuesdays, 
and the Happy Station broadcast on Sundays, have 
been reduced in length. The schedule change 
means that there are now two transmissions in 
English to New Zealand and Australia. These are at 
0730GMT on two frequencies: 9715 and 9770kHz, 
and repeated at 0830GMT on 9715kHz.

The Director of Programs of Radio Nederland is 
interested in the reaction of listeners concerning 
the changes. It would appear from early comment 
that most listeners would appreciate the return of 
the longer transmission period, less news, and 
more entertainment. The transmissions listed are 
for evening reception and are carried through the 
relay station at Bonaire in the Nederland Antilles. 
Reception throughout the Pacific area is excellent. 
The address for Radio Nederland is PO Box 222, 
Hilversum, Holland.

FEBA SEYCHELLES
A new verification policy for FEBA Seychelles has 

been notified in a letter from the station. FEBA has 
been receiving many reports world-wide and has 
decided to restrict the verification of reports to 
those in the primary area. From November, FEBA 
has been running dual transmissions, which in
crease the hours of transmission of their Gospel 
programs.

The station reports that the new verification 
policy has been forced on them by the huge mail 
being received from outside the primary area, 
although they do make exceptions for special 
reports and for those DXers who send a cassette of 
their reception, wherever they may live.

RADIO FREE CHILE
Since using the new slogan "The Voice of Free 

Chile" an additional transmitter has been heard 
carrying the External Service. The transmitter is 
noted on 15130kHz at 0100GMT with a broadcast in 
French, while the same program is carried on the 
old channel of 15150kHz. According to Bryan Clark 
of Wellington, an English news bulletin was heard 
at 2250GMT and the station gave the address as PO 
Box 244V, Santiago, Chile.

Another frequency providing fair reception is 
11810kHz, heard at 1040GMT with news in English. 
At 1050GMT, the transmission continues in 
Spanish.

Notes from readers should be sent to Arthur 
Cushen, 212 Earn Street, Invercargill, NZ. All 
times are GMT; add nine hours for West 
Aust, summer time, 11 hours for East Aust, 
summer time and 13 hours for NZ daylight 
time.

NEW WYFR SITE
Phase one of the construction and transfer of 

WYFR's transmitter site from Scituate, 
Massachusetts to Okeechobee, Florida, has 
become a reality. The construction of the building 
which will house WYFR's transmitters is almost 
completed, and the first 100kW transmitter has 
been moved into place. The first transmission from 
this site was tentatively scheduled for November 
last.

WYFR has 660 acres of land for placement of its 
antennas and broadcasting facilities. The entire 
transfer will be accomplished in several phases 
and, during this first phase, both transmitter sites 
will be utilized.

The studios of WYFR are at 290 Hegenberger 
Road, Oakland, California, 94621. The present 
schedule, valid to March 5, 1978, of some of the 
English broadcasts is: 1900-2000GMT on 9680, 
11775, 11805, and 17845kHz; 2000-2100GMT on 
9645, 11805 and 17845kHz; and 2200-2300GMT on 
5995 and 9645kHz.

KTWR GUAM
Now that KTWR Guam is fully operational it is 

providing excellent reception in this area for mor
ning broadcasts from 2200GMT. Two frequencies 
have been used from the start of this new service: 
15155kHz and 15115kHz. The original schedule 
listed 15175kHz, but at the last moment this was 
replaced by 15115kHz. The station, in its early 
broadcasts, reported reception reports from hun
dreds of listeners in over 20 countries for the initial 
broadcast.

The problem in finding new frequencies which 
give better reception is compounded by the fact 
that these are assigned by the Federal Com
munications Commission in Washington. The sta
tion commented that they had received letters 
from listeners concerning the interference on 
11780kHz at 0900GMT from Pyongyang, and that 
they are trying to move from this frequency.

BELGIUM CHANGES
Soon after the Belgium Radio at Brussels in

troduced its schedule, which is in effect up to April 
1, 1978, some frequency changes were made. In 
the English transmission to North America 0015- 
0100GMT, 9675kHz replaced 9680, while 6080kHz 
replaced 6065kHz. The English transmission to 
Africa 1715-1800GMT is now on 9755 and 
11940kHz. The DX Corner program is broadcast on 
the second and fourth Sundays of each month.

Most other programs are beamed for primary 
reception in Africa. Daily programs in French are 
scheduled from 1000GMT until 1300GMT on 15210 
and 21460kHz; Mondays to Saturdays from 1800- 
2000GMT on 11735 and 15225kHz, and on Sundays 
from 1700GMT. There is a further service for Africa 
— Mondays to Thursdays between 2015 and 
2215GMT, using the frequencies of 9730 and 
11735kHz. On Fridays, Saturdays and Sundays, this 
program is extended until 2230GMT.

Broadcasts are beamed to South East Asia Mon
days, Wednesdays, Fridays and Saturdays from 
1305-1330GMT on 21690kHz.

MADRID'S NEW FREQUENCIES.
The Spanish National Radio in Madrid has a 

transmission to Australia and the Philippines in 
Spanish each day from 0800 till 1100GMT, and is 
now using new frequencies for this service. The 
transmissions can be heard on 9530, 11755 and 
17750kHz.

The new frequency of 11755kHz provides very 
good reception in this area and this channel has 
been used recently by other stations after a lapse 
of many years of little use. Recently, we have heard 
Seychelles using the frequency of 11755 for the 
FEBA service broadcasting from 0310GMT. Radio 
Finland also uses 11755kHz for several of its broad
casts throughout the day. The frequency of 
9530kHz has been used before by Madrid, while 
17750kHz has also been in operation, but in this 
part of the world suffers from light jamming on the 
channel.

The English broadcasts in Madrid best received 
in this area are at 2030-2130GMT and 2130- 
2230GMT of 9505 and 7100kHz.

LISTENING BRIEFS 
EUROPE

GREECE: The latest schedule received from Athens 
is valid up till March 5, 1978, and includes two 
transmissions to Australia for both morning and 
evening reception. The first broadcast is 0900- 
0950GMT on 9655 and 15160kHz, while the second 
transmission is 2100-2150 on 6140, 9655 and 
9760kHz. The second transmission is repeated at 
2200-2250 on 9655kHz.
PORTUGAL. Lisbon has been heard on 11875kHz 
to closing at 0300GMT after a transmission to Latin 
America. This frequency has provided clear recep
tion. The station closes with the usual clock chimes 
and the national anthem.

AFRICA
NIGERIA: Two frequencies have been reported 
recently during our afternoons, with Radio Nigeria 
at jos being received on 5965kHz at 0600GMT. 
There is some interference from the Voice of 
America. The other frequency of 6195kHz has 
been heard during the period when the BBC is not 
using the frequency. The best period for reception 
is between 0530-0540GMT, as at 0545GMT the BBC 
European service returns to the frequency. The sta
tion carries the national news at 0600 from Radio 
Nigeria.

ASIA
AFGHANISTAN: Radio Kabul is using the ad
ditional frequency of 4080kHz for its broadcast, 
with the same program being available on 
4775kHz. The English transmission is 1400- 
1430GMT on these two frequencies and the BBC 
Monitoring Service reports that 4775kHz gives the 
best reception.
TURKEY: Ankara Radio has replaced 11880kHz 
with 11800kHz and 7175kHz. Broadcasts on 
11800kHz are 0500-1900GMT and on 7175kHz 1900- 
0030GMT. The frequency of 7175kHz has also been 
heard at 0300GMT with the home program. £

AUSTRALIAN RADIO 
DX CLUB

A non-profit, hobby group, now in our 13th year, 
serving shortwave listeners and DXers throughout 
Australia. Our monthly offset illustrated bulletin, 
the "Australian DX News", is packed with up-to- 
the-minute news on Club activities, station 
schedules, technical articles, reception and QSL 
notes. Comprehensive new-member kit. A full 
range of membership services available — 
stationery, report sheets, and special publications. 
Shortwave, medium wave and utility covered. 
Regional Branches throughout Australia. Write 
now. enclosing 20c stamp, for further information 
to ARDXC — General Sec.. Box 67, Highett, Vic. 
3190 OR NSW Rep., Box 250, Mona Vale, NSW 
2103; Tas. Rep., Box 72, Launceston, Tas. 7250: 
SA Rep , 12 High St. Cheltenham. SA 5014
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136 VICTORIA RD MARRICKVILLE. NSW 2204

$57.00

SEASONS GREETINGS

MAGNAVOX SPEAKERS

GREAT HI Fl 
PERFORMER 
TOP VALUE

FULLY CONSTRUCTED. GUARANTEED 
COMPLETE KIT

MUSICOLOUR
For the disco, light show, party 
nights, or just relaxing enjoy 
your records and tapes more with 
the new magical Musicolour 
Organ Simple to connect to the 
home stereo or PA system 3 
channels. 1500 watts max load 
each AA
Fully constructed, ready to operate. $75.00.
Complete kit of top quality parts and instructions for the models 11 or 111 $55.00.
P P NSW $3 50. Interstate $5 50

PLAYMASTER 3-4IL LOUDSPEAKER SYSTEM
THE FIDELITY YOU WANT AT 
A PRICE YOU CAN AFFORD

30 watts of excellent hi fi Beautiful teak or walnut veneered 
cabinets. Driven by the mighty 8-30 Woofer Smooth 6 25 mid
range Super sensitive Philips AD016Q/TB Tweeter Specially 
designed frequency divider network

$199 00 pair, weight 40kg. dispatch Aust wide

Hl Fl CABINET KITS
DO IT YOURSELF, BIG SAVINGS

Extra easy to finish as the top. bottom, each side and back 
are factory assembled and the baffle board is pre-cut out 
Veneered pineboard Teak or walnut Supplied with inner- 
bond acoustic lining and grille cloth 3-4IL $56.00, M- 
V50 $69.96.
Can dispatch rail, road or air freight fon.

ARE ON SPECIAL 
DECEMBER ONLY

Model 10/40 8 ohms 40w rms
30-8000Hz
Model 8/30 8 ohms 30w rms
3O-8OOOHz
Model 10WR 8 ohms 16w rms

RECHARGABLE BATTERY 
SPECIAL 

SANYO CADNICA

TYPE A 4 FOR $3 P & P 75c
$24 50

$17 95

PHONE 51 3845

GARRARD MODEL 82
A superb 3-speed transcription changer/player 
Auto/manual operation 4 pole magnetically shielded syn 
motor Resiliently mounted Counter balanced Elegant 
tone arm with slide-in cartridge carrier calibrated 
Antiskate 265mm (10'4") Aluminium platter Cue and 
pause control Cartridge tilting lever Magnetic cartridge 
diamond stylus Size 375 x 335 x 170mm (14'4” x 13'4" 
x 6’4”) 4 5kg (101b). pp $2 50. Interstate $3 50
Base and Perspex Cover with hinges Teak or walnut 
$35.00. Freight NSW $4 50 Interstate $6 50

PLAYMASTER 40 4- 40 STEREO AMPLIFIER

$136 00
$109 95

Quality components C-core transformer Easy to build Full instructions and circuit Send SAE 
for technical specs
Freight NSW $3 50. Interstate $6 60

WISHING ALL OUR PAST AND PRESENT AND FUTURE CLIENTS A VERY 
MERRY CHRISTMAS — HAPPINESS. HEALTH AND PROSPERITY FOR 1978 
AND SINCERE THANKS AND APPRECIATION TO ALL YOU BLOKES FOR YOUR 
CONTINUED PATRONAGE SINCE THE MAGAZINE WAS FIRST PUBLISHED

IDEAL CHRISTMAS 
GIFTS

30- 16 000Hz
Model 8WR 8
30-16 000Hz
Model 6WR 8

ohms 16w rms
$15 00

Model 6/25 8 
45-6OOOHz

$11 90 
ohms 16w 30-16 000Hz

$9 95
ohms 25w rms

Dome XJ3 8/15 ohms 25w rms 
2-20kHz

p p $2 50. Interstate $3 50

$1595

$8 65

FM WIRELESS MICROPHONE

Cardioid Electret condenser type Transmit
ting frequ range 88-106MHz freq dev + 
75kHz FieldS 50uV/MAT 50ft $27.96 p.p 
80c

CEILING FAN MOTOR

Speed control unit and fan blades included 
240 VAC $22.50. Fon, road, rail, air

NATIONAL TRANSISTORS

2SD200. 900V 2’4 amp Suitable for hi or 
low voltage supply Six for $4.00 pp 50c

TEXAS TRANSISTORS 
TYPE T1 — 1133

High freq 80 watts 1 50V 7'4 amp. emit volts 
75 SIL NPN
4 for $7.50 p.p. 50c.

ELECTRONIC
COUNTER — 6 DIGIT

Excellent quality German product. 25 im
pulses per sec with reset coil Size 2'4"x- 
1"x1H”. 24 volts, imp 100 MA reset. 300 
MA $8 50 p p 75c

YAESU MUSEN FRG 7 
Communication Receiver 

These are the very latest model Send SAE 
for specs and our low. low quote

TELEPHONES

Standard modern desk type, with dial and 
hand set Light grey color $12.60 pp 
$2 50

ALUMINIUM BOX
Extra sturdy 16 has cantilever hinged lid, size 
7'4 x4H x10'4" $4 60 pp $1 50

Nl CAD CHARGING 
CARTRIDGE

For charging two or four Type A Ni Cad 
batteries simultaneously $2.95 pp 60c 
240 VAC Adaptor Operate in conjunction 
with cartridge 6-7'4-9 VDC 300 MA Also 
may be used as battery eliminator for elec
tronic calculators, portable radios, cassette 
recorders, etc $8 60 p p $1 50

POWER TRANSFORMER 
SPECIAL

25 0-25V 2 amp 
240V 50Hz primary 
$7 96 p p $2 00

8 TRACK CARTRIDGE 
TAPES

Top quality Guaranteed 40 min End of line 
Bargain
10 for $8 50 pp $2 00

TWIN SPEAKER FLEX
Now only $8.76 per 100 metres 

P P NSW $3 00. Interstate $4 50 
PVC grey with black stripe

V-U METERS
LARGE STOCK TO CLEAR 

40mm sq panel cut-out To expose scale 
only. 36x20mm Price reduced by K Only 
$1.36 p p 60c

SANYO POCKET 
CALCULATOR

A1 quality Super slim. 8mm. easy to read 
liquid crystal display, extra large numbers. 8 
digits. 2000 hr battery life 3 key memory 
system One touch % sq root. 2 clear keys 
Limited stocks at price $25 95 pp 60c

MINI MOTORS

1 4 to 3 volts DC 
Size 1 ’4” x ’4” dia 

50c each
10 for $4 00 p p $ 1 00

EX AIRCRAFT
MINI COMPRESSOR

BY BUELL MANUF CO 
Displacement at 1700 rpm 6 cu ft mm At 
3400 rpm 1 2 cu ft min Pressure 165-180 
peak PSI time to pump 1000 cu in At 100 
PSI 15 mins Complete with tubes and filter 
$45.00 pp $3 50

IN A

RED ROTATING 
DISTRESS BEACON

CAR, TRUCK. OR
BOAT EMERGENCY.
THIS COULD SAVE
YOUR LIFE —
Used by bushfire brigades and civil defence 
organisations 12V DC unit $9 95 pp 95c 
Also available with transformer and rectifier 
(no case) for 240V AC operation $16 96 p p 
$1 50 Used extensively in discos

102” STAINLESS STEEL 
C B WHIP

With spring-loaded base, plug and cable 
$26 96

58U COAX CABLE

52 ohm imp Top quality, guaranteed. 39c 
per metre plus postage $30.00 per 100 
metres plus freight

C B GUTTER CLIP
ANTENNA

Centre loaded coil with adjustable top rod for 
best swr Complete with coax cable and 
PL259 plug
Only $13.96, p p $1 50

XMAS SPECIAL 
TELESPORTS 

SUPER 6 TV GAMES

The whole family can play — connects to 
B/W or colour telly in seconds This is the
famous one with the gun 2 target
shooting games. 4 bat and ball games. 2 
bat/ball sizes. 2 angles. 2 ball speeds, 
guaranteed
Only $49.50. p p $2 50

S.W.R 
POWER METER 

SALE

Dual meters directional couple Type 50-239 
coax sockets max power 1kW Freq range 
35-150MHz Imp 50 ophms Send SAE for 
tech specs PP $1 50 price $18 50

Please order 
early Dec 
Hi fi padded stereo 
headphones with 
volume controls, plug 
and lead. 8 ohms 
$6 96 
pp 75c

AUTOMATIC 
WIRE STRIPPERS

Quick, easy and efficient 
Sizes 1 to 3 2mm cable. 
$11.00 pp 75c

LOTRING SOLDERING 
IRON

The incomparable Pico — 30 240VAC Cons
tant Heat 30 watts Lightweight 5mm bit. 
spare bits, straight or angle. 60c ea.

$9.96 p p 75c

AUTO BURGLAR ALARM

For day and night protection of your car radio 
and stereo gear C-8 rig. Personal items 
Includes emergency flash unit, emits loud 
warning signal 6 or 12 volt, easy to install 
Instructions $6.50 pp 90c

SECURITY-PLUSI
CHAIN LOCK ALARM

Strong and reliable Stays on guard when 
you’re at home or away British design 
Battery operated Install in minutes Keys in
cluded
Exclusive secret "catch in” prevents chain 
slipping by intruder $6 50 pp $1 50

SWR METER
Compact and rugged unit 
for CB and amateur radio 
antenna installations — 
also for field strength 
measurements (mobile or
base) VSWR 11 70
10 1 Power 0-20 Watt- 
F S Scale 0-10 
$14.50pp $1 00

SERVICE

Moderate Charges — Repairs Guaranteed. 
Radios. Tape Recorders. Cassettes. CB Rigs. 
PA Guitar Amps. Stereos, etc

WE REGRET THAT PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE.
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INFORMATION CENTRE

OP AMPS, CAPACITORS: I have a 
query regarding the Playmaster Twin 
25W audio amplifier you recently 
described, and in particular the two 741 
ICs in the preamp. You have stated that 
these are noisy and hence the two extra 
transistors, etc. I have a couple of 
LM307 ICs which a technical friend 
claims are ' super 741s", are much 
quieter and which he claims should be 
substituted for the 741s. Are the 307s in 
fact compatible with 741s and would 
some advantage accrue through sub
stitution?

In a more general vein I, and 
probably many others, have often 
wondered about the voltage ratings of 
electrolytic capacitors. Say a 100uF 6.3V 
capacitor is required (for use at 5V, for 
example), is it an advantage to use a 
higher voltage rated unit, say 25V? 
Would operating a 25V unit at 5V mean 
that eventually it would not withstand 
the full 25V without reforming? (An 
electrolytic capacitor of any voltage 
rating must be reformed at its rated 
voltage if left unused for an extended 
period.)

Finally, how critical is the voltage 
rating, i.e., by how much is it possible 
to over-volt an electrolytic capacitor 
before breakdown?

Also, why is TTL logic always limited 
to operation from 5V + 10% (N.W., 
Peakhurst, NSW.)
• It is true that the LM307 is a pin-for- 
pin compatible substitute for the 741 
and is improved in respect to lower 
noise and lower offset in high im
pedance circuitry. But these im
provements would be of no benefit in 
the Playmaster Twin 25 circuit. 
Moreover, in terms of slew rate, the 
LM307 is inferior to the 741 so that sub
stitution might result in a degraded 
high frequency overload characteristic.

On the question of electrolytic 
capacitors we can first make the 
general remark that capacitor manufac
turers have largely rationalised their 
voltage ranges. This means that, almost 
invariably, it is necessary to use 16V and 
25V rated capacitors where much lower 
rated units would be adequate.

Second, electrolytic capacitor 
technology has greatly improved in re
cent years so that, in general, elec
trolytic capacitors not only have reduc
ed size, but also better power factor 
and lower leakage. They also have very 
long shelf life and there is little need for 
reforming (the thin dielectric film on 
the positive electrode of the capacitor) 
whether the capacitor has been lying 

unused or in a circuit with low voltages.
Even so, with large filter capacitors of 

more than about five years old it would 
probably be wise to reform them 
before installing in a circuit. To do this, 
connect the capacitor to a DC power 
supply and apply the rated voltage via a 
series resistor to limit the current to a 
reasonable value, say 30mA. Monitor 
the current. The job is complete when 
the current falls to a low and stable 
value.

The voltage rating of a capacitor is 
critical only in that tne "surge voltage" 
rating must not be exceeded. This is 
usually not stated on the capacitor 
itself. For most run-of-the-mill 
capacitors, the surge rating is about 25 
per cent more than the rated voltage. 
As a general rule, the rated voltage of 
the capacitor should not be exceeded 
as it can lead to reduced life.

5400 series TTL devices are rated at 5V 
+ 10%, but the more common 7400 
series are rated at 5V + 5%. Originally, 
5V was picked as a compromise 
between silicon circuit requirements 
and device dissipation. All manufac
turers have followed suit, in the interest 
of conformity.
MUSICOLOUR 111: I have been 
building your Musicolour III and am 
having some problems. In the regulator 
circuit I used a BD135 and not a BD137. 
Could you advise me on the reasons for 
not doing this? The 12V supply seems to 
be pulsing between 12V and 8V in 
unison with the low channel. And the 
standby switch does not seem to stop 
the low channel from pulsing. Also all 
three channels do not seem to be 
pulsing correctly when compared to

If you are unable to complete an “Electronics 
Australia” project because you missed out on 
your regular issue, we can usually provide 
emergency assistance on the following basis:

PHOTOSTAT COPIES: $2 per project, or $2 
per part where a project spreads over multiple 
issues. Requests can be handled more speedi
ly if projects are positively identified, and if not 
accompanied by technical queries.

METALWORK DYELINES: Available for most 
projects at $2 each, showing dimensions, 
holes, cutouts, etc., but no wiring details.

PRINTED BOARD PATTERNS: Dyeline 
transparencies, actual size but of limited con
trast: $2. Specify positive or negative. We do 
not sell PC boards.

REPLIES BY POST: Limited to advice concer
ning projects published within the past two 
years. Charge $2. We cannot provide lengthy 
answers, undertake special research or dis
cuss design changes. 

the Musicolour II.
Could you please put my name on 

your mailing list and send me the bill 
for 12 months' subscription. (M.L., 
Wellington, NZ.)

• The BD135 should be quite satisfac
tory in place of the BD137 as it differs 
only in voltage rating. We did not 
specify the BD135 at the time of 
publication since it was not readily 
available from the bigger parts 
stockists. Even so, it does appear that 
you could have a defective component 
in the regulator circuit, and this should 
be checked along with the other 
malfunctioning sections by referring to 
the troubleshooting procedure in the 
article. Errata have been published in 
the November 1976 and May 1977 
issues. Copies of these notes are 
available via the usual information ser
vice.

Unfortunately, we cannot place your 
name on the subscription list until we 
receive the appropriate remittance 
($A17.00 for NZ and other countries). A 
subscription form is to be found on the 
back page of every issue, and such a 
form should ideally accompany your 
remittance.

LED LEVEL METER: I am writing this 
letter concerning the LED Level Meter 
(June 1976, File No. 1/MS/14). I have 
two of these, and I think they are great, 
but I want to put them or another two 
on my disco console. I want the LEDs or 
readouts to be of a larger size, so they 
look better and are more eye-catching. 
Could you please tell me how I could 
go about doing such a thing? (D.G., 
Alloway, Qld.)

• Simply use larger LEDs. They would 
best be mounted onto a piece of 
Veroboard, instead of on the display 
board. Wire the UAA 180 (IC) and the 
LEDs together in the same fashion as 
shown in the circuit diagram on page 48 
of the June 1976 issue. That should be 
all there is to it!

BACK NUMBERS: Available only until our 
stocks are exhausted. Within three months of 
publication, face value. Four months and older, 
if available, $2. Post and packing 60c per issue 
extra.
OTHER QUERIES: Technical queries outside 
the scope of “Replies by Post” may be sub
mitted without fee. for reply in the magazine, at 
the discretion of the Editor.
COMMERCIAL, SURPLUS EQUIPMENT: No 
information can be supplied.
COMPONENTS: We do not deal in electronic 
components. Prices, specifications, etc., 
should be sought from advertisers or agents.

REMITTANCES: Must be negotiable in 
Australia and made payable to "Electronics 
Australia”. Where the exact charge may be in 
doubt, we recommend submitting an open 
cheque endorsed with a suitable limitation.
ADDRESS: All requests to the Assistant Editor, 
"Electronics Australia”, Box 163, Beaconsfield, 
2014.
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S.M.
ELECTRONICS

P.O. Box 19 Doncaster East 3109.
10 Stafford Cres. Doncaster East

Tel. (03) 842 3950
MAIL ORDER KITS

MICRO NUMBER CRUNCHER KIT MM57109
Interfaces to all systems, just hang on data bus etc, 
via edge connector NAT. SEMI, circuit 7 IC, S on 
F.G. board. All parts including application notes and 

data sheets on MM57109
PRICE $69 00 POST FREE

DIGITAL TACHO KIT
5" High 7 Seg. LED display, P C. board construction 
TTL IC's 10 RPM resolution. Will suit 4. 6 & 8 CYL 
cars. Accurate calibration. No equip, required, Cir
cuit & assy instructions included

4 DIGIT MODEL $48 50 POST FREE

TRAN. IGNITION KIT
ETI MAY 77. Complete with case features c/o 
switch for std. ignition or T.l. Uses stud ignition coil.

PRICE $28.00. POST FREE

CAR BURGLAR ALARM KIT
E.A. Nov 76. Protect your car with a small invest
ment. Simple to build, light flashes on & off when 
operating, works on batt, volts drop, entry & exit 
delay. 12 V. ONLY. Pos. or Neg earth $30.50 

POST FREE

WINDSCREEN WIPER DELAY KIT
Suit 12V cars only, delay .5 to 10 Sec. P C board 
simple to build, full instructions supplied, relay out
put, not suitable for PER. MAS motors 

$18 75 POST FREE

TACHO KIT
Suit any 1 M/a meter movement, simple to build. 
P C. board construction, suit beginner or school 

project, based on I.C. chip, $9 50 POST FREE

DIGITAL STOP WATCH KIT
3” high 7 seg. LED display. 6 digits, crystal con
trolled 002% accurate, read to 1/100 sec., batt 
operated. P.C. board, stop/start can be remote con
trolled, suits sports & industrial applications

$69 00 POST FREE

COMPONENTS SPECIALS
McMurdo flush mount rocker switch DPDT $1 EA. 
or 10/$7. 30 amp OMRON relay 240V coil $6.50 
EA 1M/a meters $6.50. 240V neons 50c EA or 
6/$2. 1000MFD 16V PC. electros. 30c EA or 
6/$1.50. 100k pots 30c EA or 6/$ 1 50. Varn Cott 
Spaghetti ass. sizes 5x1M $1.50. FND500 display 
$2 or 6/$11. DL507 display $ 1.50. 555 IC's 80c or 
10/$7, slide sw DPDT 5/$2. MIN. trim pots ass. 
10/$3, 1N914 diodes 10/$ 1 Resistors 5W 
$3.50/100 of each. Red LEDS 10/$3.00 5.00 

MIN. Order for components only.
POST FREE

New Textbook

INTRODUCTION 
to PL/I

R. A. Vowels, Senior Lecturer, Royal 
Melbourne Institute of Technology.

Covers a subset of computer program
ming language PL/I. Contains numerical 
and non-numerical worked examples, 
exercises, and 35 diagrams.

Dec. 1977. Approx 200pp 23x15cm. ISBN 
0-9597056-0-0. $5 + 80c PSP.

VOWELS
93 Park Drive, Parkville, Vic. 3052.

Marketplace
FOR SALE

PCBS WA made for EA projects back to Jan 77. Orders 
promptly dispatched up to 50cm sq $1. 50-100 $2. 
100 200 $2 50. 200-300 $3.50. 300-400 $5. SOO- 
SOO $6 Fibreglass 20 per cent extra DS fibreglass 80 
per cent extra These boards are precisely etched resin 
coated but undrilled, representing terrific value if you 
can bore holes. Send cheque or money order to 
"CIRPRINT'', PO Box 165, Bentley 6102. Add postage 
50c. Ph 457 6995.

BARLOW WADLEY XCR30 Mk II receiver with w'shop 
manual Little use $ 150 or best offer. Clayton. 12 Jewel 
St. Caloundra 4551. Ph. (071) 913476.

BARGAIN BAGS — 10 Slider Pots. $2. 40 Pre-set 
Skeleton Pots. $2: 100 Assorted Low Voltage 
Electrolytics. $4. 100 Assorted Low Voltage Polyester 
Capacitors. $4: 100 Assorted Low Voltage Ceramic. 
Capacitors, $3; 100 Assorted Resistors. $2; 500 
Assorted Low Voltage Electrolytics, $16; 500 Assorted 
Low Voltage Polyester and Ceramic Capacitors. $16 
PACK and POST. Vic 80 cents — Interstate $1 50 
Mail Orders to B. Orme, 41 McMahons Road. Ferntree 
Gully. Vic 3156.

V.T.R. SHIBADEN SV-610E (K) with 50 reels of tape 
(used max twice each only). $675. S. Smith, 27 Kelsey 
Road, Salisbury North, SA 5108

SHORTWAVE LISTENERS AND DXERS: Southern 
Cross DX Club Inc., GPO Box 336, Adelaide, SA 5001. 
gives the latest on the medium wave and shortwave 
scene in our monthly magazine Details for an 18c 
stamp, or telephone our representatives — Melbourne 
Harry Weatherley (03) 277 2253; Sydney: Jack 
Buckley (02) 665 1639; Brisbane Ernie Moore (07) 
355 2462 or Adelaide Keith Barton (08) 332 1318

8K STATIC RAM MEMORY KITS. S100. low power. 
450 ns. top quality imported boards, plated through 
holes, silk screened, sockets for all ICs $220 ea. Ring 
807 4376

Introduction to 
MICRO COMPUTERS

Jan-March Lecture Series Offering varied 
equipment experience. 8 evenings.

Location 375 Pitt St, SYDNEY.

Phone Mr Thorn 560-6677, 569-8228,
371-7197.

Write PO Box 105, Marrickville 2204.

TIME CLOCKS 
SANGAMO

LESS
DAY OMIT 

DEVICE 
$13.50
WITH 

DAY OMIT 
DEVICE 
$16.00

240V 50 cs
15A Contacts

Used tested and guaranteed 
PACK & POST N.S.W. $2.00 

Vic. & Qld. $2.50, W.A. $3.00

CLOCK DISPOSAL CO.
P.O. Box 147 

LINDFIELD, N.S.W. 2070

COMPUTER BOARDS. Many components. Packs of 10 
assorted boards. $3.50 each plus $1 per pack for post 
and packing. Cheques or money orders to PELMEX. P 0. 
Box 55, Seven Hills 2147

FREQUENCY COUNTER — these crystal-controlled 
PFC 4000 counters are good to 4 MHz and are ideal for 
the hobbyist at only $119 including p and p. Send 
cheque or money order to Pantronics. P.O. Box 21, East 
Kew 3102.

FREE SEMICONDUCTORS. Send SSAE or 18c stamp 
for your free pack of 10 Mixed Transistors and Diodes. 
Novus Digital Watches. L C D with seconds, month, 
date $39 plus $3 P and P (Cert Mail). Ask for our mail 
order list of Electronic Kits, Components and 
Accessories. Special Bulk Buying prices that will save 
you a packet on all your Electronic Needs. A. E. Cooling. 
6 Trimmer Rd. Elizabeth South, SA 5112.

P W. "JUBILEE'' ELECTRIC ORGAN 77. PC 
Fibreglass-Board available $37 50. post paid. 
"JUBILEE''. P.O. Box 390. Mascot. NSW 2020

RESISTORS AND CAPACITORS. Resistors all E12 
values. 'A watt carbon film. 10 ohm to 1 meg 2 cents 
each. I R.H. G.L. !4 or G L P watt Metal glaze 10 ohm 
— 470k 3 cents each or 2.5 cents over 250. 1 watt 1 
ohm to 1k 6 cents each or 5 cents over 100. PACKS 
STANDARD PACK contains 5 eacii of E12 values in 
ranges shown COMPUTER PACK contains quantities 
based on general usage 'A watt 285 resistors $7 00. 'A 
watt 305 resistors $5 90. CAPACITORS 
ELECTROLYTICS single ended uprights. Mfd 35 v.w 1. 
2.2. 3.3. 4 7. 10. 22. Wcentseach 33 47. 15cents25 
v.w. 100 16 cents each. 220 25 cents each. 470 35 
cents Polyester Greencaps 100 v.w. .001. 0022. 
0033. 0047. 0056. .0068, 7 cents each 01, 022, 
033, 047, 056. 068, 082. 10 cents each. 1. .22, 13 
cents each. Poly Pack 5 cents of these values $6 00 75 
capacitors. Other components see E.A. June. 1976 All 
components brand new from manufacturers or agents. 
Each value of component individually packed. Post and 
packing included in all orders over $6 50. For orders less 
than $6 50 add 40 cents for post and packing. 5% 
discount on orders over $3 5 00 10% discount on orders 
over $75 00 Send orders to RAM ELECTRONICS. 575 
Sydney Road. Seaforth. N S W 2092. Please send 
cheque or money order

HIGH QUALITY CASSETTE TAPES. Wholesale price 
min 10 C60. $A9 50 postpaid Free sample! La Selle 
Co.. Salyingpun. P.O. Box 20359. Hong Kong

TELEPRINTING SPECIALS: Mod 15 Mint Cond $90 
Very good $70 Good $50 Mod. 15 Keyboard 
Perforator $40 Mod 14 T.D $30. FRXD4 Reperf 
Trans Dist $30 Paper Rolls 12 for $18. 11/16 Tape 
20 for $18 Creed 7B Teleprinter $80 Send for price 
list. Ex Gov Goods. Photo. Medical, Electrical, Scientific 
gear All goods sent freight on anywhere plus packing 
Studio 20 Sales. 367 Bourke St. Darlinghurst 2010 
Phone 313383

SWTPC SWTPC SWTPC Computer Kits in Australia 
MP-68 complete unit with 4k memory and Serial 
Interface For further technical details ring PARIS 
RADIO ELECTRONICS 02- 31 3273 or send S A E at 
7A Burton St. Darlinghurst 2010.

DON'T READ THIS if you've got no cents. So you’re a 
big game bargain hunter, off alone into the jungle of 
electronics, armed only with a soldering iron. Don't be 
taken for a ride — send for our free guide SSAE 
appreciated (small okay). Take along our wild stock list 
as a guide which includes choice game such as 2c 
resistors. 6c electrocaps. 6c 1N4148 ($4 50/100. 
$38/k). 15c zeners. 35c SCRs. 65c triacs. 35c diacs, 
and many others worth bagging We ll bag 'em for you 
— as many as you like for only 40c postage allowance 
No minimum quota either We operate a genuine same 
day turnaround service
DIGGERMAN ELECTRONICS. Box 33. Coramba 2466

WANTED
DISC BLANKS and cutting stylii, good quality only; state 

price. S. Dekker. P.O. Box 437. Gawler. SA 5118.
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[ DISCOVER the exciting 
world of EXPLORATION!

See our spectacular display of telescopes, 
binoculars, microscopes, weather equipment, 

build-it-yourself kits, books, charts and atlases

Send 45c to Dept. C, Box 568, 
Crows Nest, 2065 

for a complete informative catalogue.

Astro-Optical Supplies Pty. Ltd.
11 CLARKE STREET. CROWS NEST. SYDNEY. N S W 2065 PH: 43 4360 

200 BOURKE STREET. MIO CITY ARCADE MELBOURNE. VIC. PH: 663 2761

A PERMANENT POSITION IS AVAILABLE FOR 

ELECTRONICS 
TECHNICIANS

with experience on computer maintenance.

Join our expanding maintenance team, working on a wide variety of 
equipment — computers, phototypesetters, facsimile, picturegram 
equipment, readers, punches, etc.

You will receive good wages, superannuation after qualifying period, 
plus excellent welfare benefits.

Six weeks' annual leave.

Knowledge of computers, such asPDP8s, PDP11 /45s, PDP11 /40s, 
is essential.

APPLICANTS MUST HAVE ELECTRONIC CERTIFICATE.

Please phone 2 0944, extension 2728, Mr Reed, to arrange an inter
view appointment.

John Fairfax & Sons Limited
235 Jones Street,

BROADWAY, SYDNEY, 2007.

THE CHIBA
18 Channel AM/SSB CB. The 
Rolls-Royce of CB sets.

TRIO TS-520
The TS-52O is the final word in SSB 
Transceivers, a superb creation from 
Kenwood, designed and built for 
serious enthusiasts around the world 
It features solid state circuit 
throughout except for the final and 
drive stages.

7 TRANSISTOR 
RADIO KIT
Silicon transistors, 
complete with in
struction book; carry- 
ing case and 
earphones Special 
price for Christmas 
S6 95 (PRICE 
CHANGE);

10 TRANSISTOR RADIO KIT 
with RF stage $10.95 (PRICE 
CHANGE). Post and pack 75c.

TRANSISTOR

FT-1O1-E YAESU
SOLID STATE 160 thru 10 meter 
transceiver now offers even more 
value and performance in one. An 
effective RF Speech Processor is a 
built-in integral part of this exciting 
transceiver

Some AM-FM types complete 
with components except speaker 
Most in working order 75c ea

SUPER PANTHER
18-channel SSB/AM mobile CB 

Transceiver, with adjustable dimmer 
control, LED channel read-out

CB POWER 
SUPPLY 

KITS

Powermate. 1 5A. $20.00
2.5AMP/PEAK 4A. $28.00

FLUKE DIGITAL 
MULTIMETER 
MODEL 8020A 
29 ranges. $205.95

WILLIS TRADING CO PTY LTD
429 MURRAY STREET, PERTH

SWTC COMPUTER SYSTEM KITS
Keyboard kit: 56 key with ASCII encoder — selectable 
upper & lower case or TTY style outputs, gold plated 
contacts:

$86.00
PR40 ALPHANUMERIC PRINTER $395.00
CT1024 TERMINAL SYSTEM $420.00
AC30 CASSETTE INTERFACE $149.00

ELECTRONIC TOOL KIT

☆ Tweezers
☆ File
☆ Soldering Iron
☆ Solder
☆ Phillips s/driver 
☆ 2 screw drivers 
☆ Long nose pliers 
☆ Flat nose pliers 
☆ End cutters
☆ Vinyl zip case

$21.95

P 0 BOX X2217 
PERTH G PO 6001 
321 7609 321 7600

ALL GOODS 
PLUS PACK 
& POST.

DIGITAL WATCH MODULE
Hours and mins LED display requires two 
386 batteries Make a pendant watch for 
Christmas. $10.95 (PRICE CHANGE).
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SENIOR TECHNICIAN 
MASTER CONTROL

Channel TEN, Australia's leading Television Station, is offering an opportunity 
to experienced Senior Technicians to apply for a position in the Central 
Apparatus Room.
DUTIES: Responsible for the operation of the central electronic equipment, 
quality control of the Station’s sound and vision signals and controlling of in
coming and outgoing programs.
QUALIFICATIONS: Only those persons holding the T.V.O.C.P., E. and C. or 
equivalent should apply.
Salary will be negotiable according to experience.
Please contact:

PERSONNEL OFFICER 
Channel 10, Sydney 

or 
PO Box 10, Lane Cove 2066 

Phone: 887-0222

Mirrorballs 
Ropelights 
Beacons 
Chasers 
Strobes 
Sound to Light

Stage Dimmers 
Bubble Blowers 
Ultra-violet 
Largest range of 
3” Effects cassettes 
& 6” wheels

ECLIPSE LIGHTING è ELECTRONICS
100 PENSHURST ST, WILLOUGHBY. PHONE 95 4212

AUSTRALIA’S MOST HELPFUL PROFESSIONAL SUPPLIER OF 
EFFECTS LIGHTING EQUIPMENT AND DISCOTHEQUE CONSOLES.
SOLAR, TUTOR AND AQUARIUS EFFECTS PROJECTORS AND 
ACCESSORIES.
LARGEST RANGE OF 3” EFFECTS CASSETTES & 6” WHEELS.

SUBSCRIPTION SERVICE
Subscription Rates
SA 17. OO per year 
within Australia. 
SA20.00 per year 
elsewhere.

Make sure you receive every copy of the magazine by ordering it from your newsagent or the publisher. 
For publisher subscriptions post this coupon, with your remittance, to Electronics Australia Subscription 
Dept., John Fairfax & Sons Ltd. GPO Box 506, Sydney, 2001. Subscription will start with first available 
issue.

Name.............................................................................................................

Address...........................................................................................................................

Postcode................................ Enclosed is......................for............................ years
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ELCASET

3 Technics

Auto Tape Select / Full Auto Stop

ELCASET: 
Open*Reel 
Performance 
plus 
Cassette
Convenience

Technics RS-7500US tape deck is 
the result of the latest development 
in the era of taped music reproduc
tion ... the ELCASET... developed 
to bridge the gap between cassette 
and open reel decks.
The feature of ELCASET is that the 
tape is actually lifted out of its case 
onto the heads which remain station
ary just like in open reel decks. This 
means stability in tape transport, 
minimising wow and flutter to 
0.06% (WRMS) ±0.15% (DIN). 
Because the tape width is the same.as 
standard audio tape used in open reel 
decks, and the tape speed is twice as 
fast as cassette tapes, ELCASET 
attains greater dynamic range and 

wider frequency response ratings 
than cassette performance and even 
many good open-reel decks.
Besides maintaining the same simple 
cassette loading and unloading oper
ation the RS-7500US features auto
matic tape selection (with type indi
cator lights) and full auto-stop to 
eliminate strain on tape or transport 
mechanism.
In every way the Technics tape deck 
RS-7500US represents a very signifi
cant advance in tape technology... 
offering quality in simplicity.

Technics
hi-fi

T77.13

warranty 1 For a National Technics catalogue, please write to:
Is?wco™' National Technics Advisory Service, P.O. Box 49, Kensington, N.S.W. 2033



The Precision Decision. 
We made it. 

Now its your turn.

We believe that precision is the 
most important factor in turntable 
design and performance. Which is 
why we’ve built such a high degree 
of precision into our advanced 
new line of JVC turntables. 
So you’ll need a whole new set of 
reasons to choose the one that’s 
right for you. And when it comes to 
value, all will play second to none.

Take our new QL-7 Quartz- 
Locked and JL-F50 Fully Automatic 
direct drive, shown above. They’re 
both unusually close when it 
comes to some important specs, 
but what will surprise you most is 
that they’re also both in the same 
price range.

For instance, the JL-F50 
checks in with less than 0.03% wow 
and flutter (WRMS); 70dB signal-to- 
noise ratio (DIN B). And it offers a 
host of convenience features as 
well, with most controls up front so 
you can operate them without lifting 
the dust cover. Its fully automatic 
operation gentles your favourite 
records, and lets you repeat them 
from one to six times, or infinitely. 
A built-in strobe makes speed 
adjustments easy and accurate. 
And the JL-F50’s looks are in 
keeping with its precision design.

The QL-7's
are equally great. Anc^8jj|^^ 
its electronic heart, it's a 
tiger. All business, with the 
incredible accuracy only a Quartz- 
Locked machine can boast. Truly 
for a perfectionist, the QL-7’s wow 
and flutter measures only 0.025% 
(WRMS); S/N is more than 74dB 
(DIN B). Figures that most other QL 
turntables we’ve seen in its category 
cannot match. It’s totally manual, with 
strobe speed indicator.

The way we see it, you're left 
with a superb decision: our JL:F50 
at less than $350*... with all the 
convenience and performance most 
people could ever want, or our 
QL-7, the finest under $450* 
turntable available today for the 
discriminating audiophile.

Whatever JVC you choose, you’ll
know you’ve made the right choice.

r JL-F50

For details on JVC Hi Fi Equipment, 
write to: JVC Advisory Service, 
P.O. Box 49, Kensington, N.S.W. 2033 
Approximate retail value.

JVC
the right choice
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