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When you're serious
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Sony Reel-to-Reel Decks
If you’re through fooling around with Hi-Fi and are ready for 
some serious sound experiences, get creative with a 
studio-quality reel-to-reel deck by Sony.

Sony started out first - with Japan’s first-ever magnetic tape 
recorder back in 1950. And in the28 years since we’ve 
maintained our position by applying the results of our massive 
research into continuing improvements in every aspect of 
reel-to-reel deck design and manufacture.

That’s why when you specify a Sony deck you’ll be in great 
company! Many of the world’s best known musicians choose 
Sony for their personal rigs.

And for good reasons:

Take our state-of-the-art TC880-2 for instance:

• Sony's famous closed-loop dual-capstan drive with Direct 
Tape Drive gives exceptionally low wow & flutter of 0.02%

• 3 motor - 4 head system including 4 track playback head for 
accurate and stable tape transport

• Built-in differential amplifier and phase compensator circuit 
reproduce sound so accurately as to be indistinguishable 
from source

• Foolproof logic controls with full range of bias and
equalisation switches

• Synchro track facility allows sound-on-sound with no time lag 
for accurate after recording or sound editing.

And if your musical ideas need a studio-quality 4 track record 
and playback facility go no further than Sony's mighty TC788-4:

• Full versatility with 4 track 4 channel recording and playback, 
4 track 2 channel recording and playback, or “Pan-pot” for 
front to back mixing.

• Synchro track feature for sound-on-sound with no time lag, 
accurate ‘after recording’ or sound editing

• All the other features that have made Sony No. 1 in 
reel-to-reel, such as closed-loop dual-capstan drive, 3 heads 
for simultaneous monitoring; servo-controlled 3 motor 
system for accurate tape transport.

These are but two of Sony’s full range of reel-to-reel decks. 
Any one of them will turn your Hi-Fi rig into a truly creative 
audio instrument.SONY
Research makes the difference.

GAC.S.9646
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WHO’S GETTING 
DEEP IN THE HEART OE. 

THE ICs BUSINESS?

Until very recently, mention ICs and 
one or two names came to mind. 
Certainly there were other firms - but 
when you needed a really wide range, 
there was no alternative. Was there? 
Now there is.

Because Signetics have become 
part of Philips. That means massive 
R&D, manufacturing and servicing 
resources, plus a wider distribution for 
some of the most advanced ICs ever 
developed.

The new Signetics has a truly 
comprehensive range of industrial and 

consumer ICs to get right to the heart of 
virtually every application.

Continuity of supply, long or short 
term, is ensured with full sales/ 
technical backup support plus an 
expanded nationwide network of 
distributors.

And because anyone can make big 
claims we’d like the opportunity to 
prove ours.
So let us quote you. Write today to 
Signetics IC Marketing Group at Philips 
Electronic Components and Materials, 
P.O. Box 50, Lane Cove, 2066.

signetics
LOGIC - MEMORIES - INTERFACE - MICROPROCESSORS - ANALOG - MILITARY

PHILIPS Electronic 
Components 
and Materials

PHILIPS
HRME153-0202
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A salute to a pioneer
As many of our readers are no doubt aware by now, I have a strong personal in­

terest in old movies and the history of cinematography. If you've been reading the 
magazine for a while you have probably noticed articles on these topics popping 
up now and again, when the opportunity arises. I make no apologies for this, 
because motion pictures and electronics are often quite closely associated, and I 
believe readers therefore find these articles both relevant and of interest.

Of course I try not to let my own enthusiasm run riot, and unduly influence 
magazine content. We are, after all, an electronics magazine, and some of our 
many valued readers might start to lose interest if every second article began to 
deal with old movie history! Hopefully we're still well away from that point

But as you may have noticed, we have such an article in this month's issue. It 
deals with Australian sound film pioneer Arthur Smith, and his development 
around 1930 of the film recorder which was used to make the famous Cinesound 
talkie features and newsreels.

I was prompted to seek out this story after reading the autobiography of 
Cinesound director Ken Hall. In the book, the Author devoted about a chapter to 
the development of the recorder, and it made such interesting reading that I con­
tacted Mr Hall to see if more information might be available. He very graciously 
suggested that I contact Arthur Smith himself, to get the full story right from the 
man who had lived it.

Soon after that I spent a couple of enjoyable and interesting afternoons talking 
to Mr Smith at his home. He was very helpful, and most patient in answering the 
many and somewhat tedious questions it is necessary to ask in such a situation. He 
also loaned me the historic pictures we have been able to reproduce in the article, 
to provide further authenticity.

In writing the story I have tried to record the facts he related to me as accurately 
as possible, at the same time attempting to capture the human interest side. I hope 
you find the story an interesting one, and that you join with me in saluting the 
achievement of Australian movie pioneers Arthur Smith, Ken Hall, Bert and Clive 
Cross and their contemporaries.

Jamieson Rowe
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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
plexers, 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 
Cerna experience.
Cerna, 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 vaLIey
SYDNEY:

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

380 Bridge Road, Richmond 
Tel: 429-4780

ADELAIDE 
At CEMA ELECTRONICS 

170 Sturt Street 
AUCKLAND, N.Z.

7-9 Kirk Street, Grey Lynn. 
Tel: 76-0019
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News Highlights

Electronics invades the motor car
Computers...

American car buyers are being 
offered a new option for their cars — a 
computer!

The dashboard computer, which 
doubles as an electronic speedometer 
and fuel gauge, is already available on a 
limited scale in luxury Cadillacs. But if 
demand takes off, it is bound to 
become an optional extra on less 
prestigious cars.

In addition to showing the car's 
speed and fuel tank contents, the com­
puter also keeps a check on fuel 
economy by showing how many 
kilometres to the gallon the car is get­
ting. Press another button and the com­
puter will tell you how many kilometres 
the car can travel before more petrol is 
required. And, by using its memory 
bank, the computer can tell the driver 
how far he is from his destination.

Cockpit lighting for patrol plane

Brigadier General Alan Pickering, head of the Canadian project team at Lockheed- 
California Company's Burbank plant, sits in the mock-up of the CP-140 aircraft the 
company is building for the Canadian Forces. He is inspecting the new cockpit 
lighting system developed for the long-range patrol plane.

However the computer's 
price— ranging from $500 to 
$1,000 — is bound to turn off many 
potential customers, at least for the 
time being!

Microprocessors...
By the mid 1980s, cars could contain, 

from four to eight microcomputers, ac­
cording to a recent item published in 
the American magazine "Electronics". 
Rapid advances in auto electronics, says 
the item, are being brought about by 
ever-tightening Federal regulations for 
emission control and fuel economy.

The design effort to date includes ex­
haust gas regulation, lean-burn spark 
advance systems, electronically con­
trolled carburettors, and electronic fuel 
injection systems. In addition to engine 
control, other electronic devices will be 
needed for such functions as 

diagnostic, multiplexing, radio tuners, 
automatic brakes and radar crash sen­
sors, vehicle guidance, dashboard dis­
plays, alcohol ignition interlocks, and 
so on.

There will also be a gradual replace­
ment of electromechanical devices by 
electronic systems. These will include 
such parts as headlamp controls and 
windsnield-wiper controls. In addition, 
electronic ignition systems and voltage 
regulators are now going into second 
and third generation LSI ICs to achieve 
more compact units.

... and shock absorbers
Monroe Auto Equipment Co, the 

American shock absorber manufac­
turer, has come up with a shock ab­
sorber with an electronic sensor that 
can maintain a constant distance 
between the rear axle and the body of a 
car or truck as loads are added.

Monroe's sensor replaces the 
mechanical height leveler installed as 
an option on some 5% of full-size US 
cars. It consists simply of two 
photoresistors, one mounted above the 
other, on a plastic card that curves 
around the inside of the shock air­
spring chamber. A light emitting diode 
is mounted at the far end of the card, 
opposite the photoresistors.

Depending on the load the shock's 
oil filled tube moves within the air 
chamber, blocking the LED's light from 
one, both or neither of the 
photoresistors. Logic circuitry is used to 
decode the output from the two 
photoresistors, turning on an air pump 
to fill the shocks and raise the body, or 
a solenoid valve to bleed the shocks, as 
appropriate.

A simple RC time delay circuit is used 
to blind the system to normal suspen­
sion movements encountered in every­
day driving.

Ford Motor Company and Chrysler 
Corporation are both reported to be 
testing the system, while General 
Motors Corporation will offer a similar 
electronic system in its 1978-model 
cars.
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Provide 
your customers 
witharangeof 
credit facilities 

to help get 
your sales 

figures moving

MERCANTILE 
CREDOS

For complete details contact: 
Mercantile Credits Limited, Gold Fields House, 1 Alfred Street, Sydney 2000 

Telephone 20556. Branches throughout Australia.
MC 14^77
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Computer based
information service

NEWS HIGHLIGHTS

All quiet at Hawker Siddeley

A £3/4m anechoic chamber, claimed 
to have the world's largest quiet zones, 
has been installed at Hawker Siddeley 
Dynamics in southern England. It is part 
of the company's complex designed 
specially to handle the assembly and 
testing of satellites.

Containing some 14 tonnes of profil­
ed pyramids made from microwave ab­
sorbent materials, the chamber 
measures 18.3 x 7.3 x 7.3m and will be 
used in the study of radio frequencies, 
electromagnetic compatability and

Telecom criticised for equipment cutbacks
The Chairman of the Australian 

Telecommunications Development 
Association, Mr A. T. Deegan, has said 
in his annual report that the association 
is gravely concerned that if Telecom 
Australia continue to restrict their 
capital expenditure below a reasonable 
level, they run the risk of network 
deterioration beyond that necessary to 
cope with existing customer re­
quirements and future expansion.

Mr Deegan's report is contained in 
the ATDA's annual publication 
"Telecommunications 1977".

He says in his report: "The steady 

Business Briefs:
• New to Blacktown, NSW, is C.Q. Electronics, stockists of electronic kits, com­
ponents, and CB radio equipment. The new store is located at Shops 9 & 10, Town 
Centre, 30 Campbell St, Blacktown 2140 (Telephone 621 5809). Proprietors are 
George and Charles Berzin.
• Sydney-based components distributor, Amtron Tyree, has established a sales 
office in Adelaide at 4 Morrison Court, 8 Unley Rd, Unley, SA 5061 (telephone 
71 7691). South Australian manager is Mr Ray Gudgeon.

radio frequency interference. It is be­
ing used to test the MAROTS marine 
communications satellite which will be 
stationed in space this year to cover 
the eastern Atlantic, Indian Ocean and 
South China Sea. Hawker Siddeley 
Dynamics is the UK prime contractor 
for this project.

The chamber will not only be used to 
test satellites but will provide 
measurements on radar and missiles 
and to assess microwave components 
such as antennae.

decline in the telecommunications 
manufacturing industry evident in the 
past three years has unfortunately con­
tinued this year. At the present time it is 
difficult to see any promising signs for 
the industry."

Mr Deegan said that a survey carried 
out earlier this year had highlighted the 
steady decline in the industry since 
1972.

In that year the industry employed 
just over 21,000 people, but in the past 
five years just over half this number had 
lost their jobs, many of them key 
engineers and technicians.

Established to improve Australian 
access to the world's scientific and 
technological literature, the Australian 
National Scientific and Technological 
Library (ANSTEL) has developed a wide 
range of services based on com­
puterised data retrieval systems over 
the past few years. ANSTEL is a branch 
of the National Library of Australia.

One of the services offered by 
ANSTEL is the Science Citation Index 
Service (SCI) . This is a mul­
tidisciplinary database produced 
weekly by the Institute for Scientific in­
formation, USA, in the form of 
magnetic tapes . These tapes contain 
details of articles from nearly 4,000 of 
the world's most significant scientific 
journals.

Included in the tapes are the follow­
ing broad subject areas: agricultural, 
biological and environmental sciences; 
engineering, technology and applied 
sciences; physical and chemical 
sciences; medical and life sciences; and 
the behavioural sciences.

What can an SCI search retrieve? 
Subject to individual requirements, the 
following are possible:
• all works with titles containing 
specific key words or combinations of 
key words;
• all papers citing a particular 
reference;
• all papers citing works published by 
a particular author;
• all works by scientists associated 
with a particular organisation; and
• all works published by a particular 
scientist.

Retrospective literature searches are 
also possible under the SCI system. For 
further information, contact the Chief 
Librarian, SCI Service, ANSTEL, PO Box 
E333, Canberra 2600.

New concrete 
conducts electricity

A revolutionary new building 
aggregate for producing electrically 
conductive concrete has been 
developed by researchers at Marconi 
Communication Systems Ltd, England.

Called Marconite, the new aggregate 
produces concretes of normal com­
pression strengths but with a wide 
range of pre-determined resistivity 
values. According to Marconi, this 
offers the possibility of permanent 
earthing, screening for electrical and 
electronic equipment, and protection 
from the hazards of static electrical dis­
charge.

The use of Marconite to provide an 
earth plane in the form of a floor screed 
would provide a simple, universal 
earthing and screening system which 
could be extended as work progressed, 
the company claimed.
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Applying for 
a patent
For most would-be Inventors, applying for a patent 
Is a confusing and — seemingly — expensive 
business. This article shows just how easy it is to 
make your own patent application, and looks at the 
requirements and the costs.

by M. G. MAXWELL

There must be tew engineers or 
technicians who have not thought up 
some idea from which they hoped to 
be able to make some money, but who 
have not proceeded with it because to 
do so might have necessitated taking 
out a patent — a course upon which 
they have hesitated to embark because 
they thought the process would be too 
involved and too costly!

Thus, many ideas which might have 
been of benefit to society, and to the 
inventor himself, may be laying fallow 
in the form of rough sketches and notes 
simply because the inventor does not 
know how easy it is to make an applica­
tion for a patent.

We all know that you can give your 
invention information to a patent 
attorney who will look after the whole 
business of the patent for you. But with 
these gentlemen, as with other 
members of the legal profession, you 
start paying out dollars almost as soon 
as you enter their doors.

It is for those ordinary individuals 
with limited finances that this article 
has been written. The patent process is 
complicated, but, to those accustomed 
to engineering discipline, simple to 
follow provided you go the rignt way 
about it.

First, the cost if a patent attorney 
handles the matter. Undoubtedly, you 
will be up for several hundred dollars 
just to make application for an 
Australian patent. Foreign patents will

M. G. Maxwell, FRSA, MIREE, is an 
Engineering Business Consultant, 40 
Wunulla Rd, Point Piper, Sydney 2027. He is 
a chartered electronics engineer, a Member 
of the Standards Association of Australia, 
and a Registered Consultant, NSW Govern­
ment Small Business Agency. 
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cost much more because it may be 
necessary to employ an attorney in the 
country in which you desire to apply 
for a patent, this in addition to your 
own attorney in Australia.

A typical quotation from an attorney 
in Sydney for the author to apply for a 
patent in the United States in May 1977 
was between $700 and $1000. This was 
for a simple, straightforward patent 
which already had been patented in 
Australia, ana for which the specifica­
tion was, in consequence, already 
prepared.

In making your own application for a 
patent, the very first step is to ensure 
that you have clearance from your 
company to go ahead. Many firms re­
quire their technical staff to enter into 
an agreement whereby any patent 
which relates to the business of the 
company remains the property of the 
company. Even though your name may 
appear on the patent documentation as 
the inventor you will be unable legally 
to enter into any negotiation in con­
nection with the patent. So check this 
point first.

Next, it goes without saying, that 
your idea must be original — and it 
must be useful. These are not the only 
requirements, but they are the two you 
must consider before applying for a 
patent.

Whether or not your idea is likely to 
be useful, only you can decide. Assum­
ing that it will have some use, your next 
step is to find out if it is new. But first, a 
word of warning to be borne in mind 
throughout the whole business — do 
not discuss the idea with anyone, unless 
of course you have a partner who has 
worked on the idea with you, in which 
case you should pass the warning on to 
him!
1978

The term "new" in this context 
means that the idea must not have oeen 
revealed to the public by any means, 
such as by publication in a journal or 
newspaper, or by manufacture and sale 
of the item you wish to have patented. 
Moreover, a patent can be revoked if 
the invention has been secretly used 
commercially by the patent applicant 
prior to his applying for a patent.

So the less discussion the better. If 
people get to talk about your idea it 
might be held that the invention had 
been disclosed, so rendering the 
application for a patent invalid.

Now, how does one find out if the in­
vention is new?

As a practising engineer or techni­
cian you will necessarily have had to 
read the various technical journals 
associated with your line of business, so 
you should have a pretty fair idea if it is 
new or not. Naturally, you wouldn't be 
going ahead with the idea if you had 
read about it somewhere, but it is a 
good idea to read up as much as you 
can on the subject before you get too 
involved.

Assuming that the "state of the art" is 
such that your invention appears to be 
new, the next step is to find out if such 
an idea has been patented in Australia 
by anyone else.
CARRYING OUT YOUR OWN 
SEARCH: To do this you need to visit 
the Trade Marks Sub-office in the 
capital city of your state. In Sydney, this 
is located on the 6th floor of 189 Kent 
Street, at the harbour bridge end of the 
street. The hours are from 10am until 
4pm.

Incidentally, if you are looking up the
telephone number of these offices,
look under "Trade Marks" not under
"Patents". Allow yourself at least a full



day to visit the office as it can easily take 
this long to go through all the patent 
specifications you will need to ex­
amine. Take pen and paper as you may 
need to make notes.

Inside the office you should find a 
file index, which you can go through 
yourself to find out which fries you 
need. Remember that previous patents 
of the invention (which you hope you 
will not find) may be listed under more 
than one heading. For example, "Fire 
Alarm" may be listed under "Alarm" or 
"Fire" or "Protection", so you need to 
be pretty careful — you may spend the 
better part of the day going through 
files under one heading, not knowing 
that your invention may have been 
patented and listed under another.

With the file numbers listed, you can 
then try to find the files for yourself or, 
better still, ask one of the assistants to 
set you right — you will find that they 
are most helpful.

On your wav out, assuming thatj<ou 
have not been able to discover a 
previous patent of your invention, 
collect the following documents: one 
copy of "Guide for Applicants for 
Patents", cost $1 (in a pocket in the 
back cover of this booklet there should 
be specimens of patent specifications 
— make sure that they are there); one 
copy of Letter Form A, — this lists the 
scale of fees and is free; one copy of 
Letter Form AX, — this gives the formal 
requirements, that is, size of drawings, 
specifications etc. This is also free.

You should also collect four copies of 
each of the following: Form 1 — 
Application; Form 7 — Declaration; 
Form 9 — Provisional Specification; 
Form 9A — True Copy Specification; 
Form 10 — Complete Specification; 

and Form 10A — True Copy Specifica­
tion.

These forms are all issued free of 
charge.

You don't really need four copies of 
each of these forms — only one of each 
is required to make the actual patent 
application. The extras are in case you 
spoil some copies, and for subsequent 
patent work. Check with an assistant 
that no other documents are 
necessary. The "Guide for Applicants 
for Patents" booklet is an absolute must 
— you cannot make out your applica­
tion properly without it.
THE COST: You are now about to em­
bark on the actual patent application 
itself. You do not require a fat cheque 
book. The cost of applying for a 
provisional patent in Australia is 
currently five dollars.
PREPARING THE APPLICATION: From 
now on, all the information you will 
need will be found in the guide and 
forms listed above. There are a lot of 
detailed requirements in Letter Form 
AX which demand fairly meticulous 
attention, such as width of margins, size 
of letters etc. to be used in the 
specification.

You will need to draft the specifica­
tion in rough form first because the 
specification you submit must not con­
tain any alterations or erasures. The 
final document needs to be double 
spaced typed on good quality foolscap 
size (A4) paper using one side of the 
paper only.

typically, the cost of having the 
specification typed runs out at about $8 
per hour and a quotation from a typing 
firm for a 10 page specification was $16 
at the time this article was being 
written.

Whatever you do, make sure that you 
keep at least one copy of the specifica­
tion. Other copies may be needed later 
on, particularly if you want to show the 
invention to a potential manufacturer. 
These copies are best run off on a 
Chotostat machine, as this will give a 

etter (and more businesslike) result 
than carbon copies.

At this point, you will be faced with 
another decision concerning your 
patent application — whether to sub­
mit a provisional specification or a 
complete specification. We shall ex­
amine each of these alternatives in 
turn.
PROVISIONAL SPECIFICATION: This is 
probably the most common form of 
patent application because it gives the 
applicant a year in which to modify or 
add to his invention. Each modification 
or addition must be lodged in the form 
of additional provisional applications so 
if you make three such alterations, for 
example, you will be up for another 
$15.

Before that year expires you must 
lodge your complete specification, 
otherwise the original provisional 
patent application will lapse. If it does 
so lapse, you can still carry on but you 
have to start all over again and you will 
have lost your priority date.

The priority date is established when 
the provisional application is recorded 
by tne Patent Office in Canberra. You 
will be informed of this within about 
two weeks of lodging your application.

The priority date does not mean that 
you can sue for infringement of the 
patent as from that date — this is ex­
plained more fully in the guide. The 
priority date is important in the event 
that someone else lodges an applica­
tion for the invention and a dispute 
arises as to who was the first recognised 
inventor.

If you do not need more time to 
work on the invention, and it is suf­
ficiently advanced for you to be able to 
write a complete specification, then it is 
better to lodge a complete specifica­
tion from the start. This will give you 
earlier protection than a provisional 
application.
COMPLETE SPECIFICATION: While the 
description of an invention in a 
provisional application need only be in 
general terms, a complete specification 
must fully describe the invention, with 
details as to how it is to be made. This 
will generally require drawings.

A most important part of a complete 
specification is the section stating the 
claims which define the scope of the 
protection sought by the applicant. The 
claims section demands most careful 
thought, as the applicant is only 
protected for what he claims. The 
claims should be stated in the broadest 
possible terms so as to exclude anyone 
else from using any part of the inven­
tion. The specimen specifications in the 
back of the guide should be most help­
ful here.
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Applying for a patent — 
the things you need to know

The fee for lodging a complete 
specification is $25 if a provisional 
application has already been made, 
plus $2 per sheet in excess of 10. 
DISCLOSURE: On lodgement of the 
application — whether it is for a 
provisional or for a complete specifica­
tion — you will receive from the 
Patents Commissioner's office a receipt 
for the application fee on which will be 
recorded the date of lodgement of the 
application. Once this date has been 
established, you may publicly disclose 
the invention without endangering the 
validity of the patent.

This means that you are free to dis­
cuss it with prospective manufacturers 
without jeopardising the protection 
afforded by the patent application. 
PROTECTION: Protection normally 
starts 18 months after lodgement of the 
complete specification. However, 
protection may be secured earlier than 

this by making written application to 
have the damage point moved back, in 
which case protection starts three 
months after lodgement of the com­
plete specification.

Thus, if you want the very earliest 
possible protection for your invention, 
you should dispense with the 
provisional application and, instead, 
lodge a complete specification straight 
away, together with a written request to 
have the invention made available for 
public inspection within three months.

There is an additional fee to be paid if 
you request that the damage point be 
moved back. This is quite small 
however, and the author had recently 
to pay only an extra four dollars for this 
to be done.
INFRINGEMENT: Legal proceedings for 
10 ELECTRONICS Australia

infringement of a patent cannot be 
commenced until the patent has been 
granted (sealed). This could take three 
or four years after the original applica­
tion was made. Moreover, damages will 
only be awarded back to the date on 
which the complete specification 
became open to public inspection, 
which means that you are not covered 
for damages during the period of a 
provisional application.
SUMMARISING SO FAR: Having 
digested the foregoing, and with the 
help of the patents guide, you should 
now be in a position to decide what to 
do. To get started, your outlay need 
only be six dollars — five dollars for the 
provisional application fee plus a dollar 
for the guide.

If you cannot get the specification 
typed for nothing, then you will need 
another 15 or 16 dollars for typing, say 
10 pages, plus about three dollars for 

one photostat copy — say 25 dollars in 
all. You now have one year to decide 
whether to carry on or not.

Don't overlook the fact that you have 
a fair amount of protection inbuilt in 
the commercial process itself once you 
have made your patent application. 
Most inventions need the expenditure 
of a considerable sum of money in tool­
ing and so on if they are to be manufac­
tured in quantity. No would-be in­
fringer is likely to invest that kind of 
money in a project if he knows that he 
may subsequently be sued for damages.

So there is really no need to worry 
too much about infringement of your 
patent — at least in the early stages.

Your main risk is that your 
specifications may leave loopholes for 
unscrupulous individuals to exploit 

your invention without risk of litiga­
tion. Make sure that the patent applica­
tion is written in such a manner as to 
take into account every possible use of 
the device.
SELLING YOUR IDEA: Now comes the 
hard part — you have to convince 
someone to put up the money to get 
your invention manufactured. Deal 
only with reputable companies. They 
not only know about patents but have 
their reputation to consider and are not 
likely to steal your idea and have it 
made and marketed overseas where 
you have no protection.

Remember, though, that once a 
company has a copy of your specifica­
tion there is nothing to stop them mak­
ing copies for their overseas associates. 
They cannot market the device in 
Australia as you have applied for the 
patent, but it can be made and sold 
overseas without hindrance.

It is better to deal with an established 
firm already operating in a field similar 
to your invention. They will not only 
have the necessary manufacturing 
capability, but marketing facilities as 
well.

The kind of deal you enter into is up 
to you, but by far the simplest in all 
probability is to try to sell the patent 
rights outright or, failing that, arrange 
to have the device made under licence 
so that you can collect royalties. If you 
opt for royalties, don't settle for so 
many dollars or cents per item 
manufactured. Settle only for a percen­
tage of the retail cost of the item for this 
takes care of inflation — a dollar per 
item now will not be worth the same 
amount to you in, say, five years' time 
whereas a percentage keeps pace with 
market escalation.

Before you sign any agreement or 
contract, it is a wise precaution to have 
an accountant or solicitor look over the 
document to make sure that your in­
terests are properly provided for. You 
are now entering the hard world of 
business where the only unit of 
measurement is the dollar and where, 
historically, the inventor has often 
come off second best.

To properly present your invention 
to potential manufacturers, you simply 
must have a well-made prototype — 
not your experimental version, which 
may work very well but probably looks 
as though you have had problems with 
it. Something like the final version to be 
presented in the market place is re­
quired.

Technical specifications and 
drawings may be understood by the 
technical staff of your prospective 
manufacturer, but you have to con­
vince the man who is going to sign your 
royalty cheques, and he most likely will 
not be a technologist.
OVERSEAS PATENTS: Most inventions,
if they are to be commercially viable,
must be produced in large quantities so
as to offset the costs of tooling and
other initial factory costs in as short a
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This late model stereo cassette deck from Sony incorporates one of the classic 
patents of electronics — the Dolby B noise reduction system. All decks 
incorporating this system are manufactured under licence to inventor Ray Dolby, 
an American engineer residing in London. There is always room for the 
individualist in technological invention, says Dolby.

time as possible. Such volume produc­
tion requires a volume market and it 
may well be that such a market for your 
device does not exist in Australia 
because of its relatively small popula­
tion. In such case you may decide, after 
you have had negative response from 
local manufacturers, to venture further 
afield by seeking patent protection 
overseas.

Your first problem is to find out if 
your invention has been patented 
abroad. The only place in Australia 
where you can properly make your 
enquiries is at the Patents Office in 
Canberra. The Trade Marks offices in 
other capital cities list only those 
patents which have been granted in 
Australia, so you will either nave to go 
to Canberra to make your search or 
have someone else do it for you. The 
Patents Office is not empowered to 
carry out the search for you.

You don't have to make a search 
before applying for a patent, but if you 
do not you can waste a lot of time and a 
fair sum of money if you go ahead 
and then find later on that someone has 
beaten you to it.

To apply for a patent in the United 
States, the best way to start is to write to 
the Commissioner of Patents and 
Trademarks, Washington, DC 20231 and 
ask for a copy of each of two booklets 
— "General Information concerning 
Patents" and "Questions and Answers 
about Patents" — they are both issued 
free of charge.

The general information booklet tells 
you how to go about applying for a 
patent in the United States — you will 
not need any special forms as you do 
when applying for an Australian patent.

There is no provision for provisional 
patents in the United States — you 
simply apply for a patent. The cost is 
not exorbitant. The basic filing fee is 65 
dollars plus 10 dollars for each in­
dependent claim in excess of one, with 
an additional two dollars per claim 
which is in excess of 10. The fee for issu­
ing the patent is 100 dollars plus 10 
dollars per page of specification and 
two dollars for each sheet of drawing.

Thus, if your application contains five’ 
pages of specification, five drawings 
and five claims the cost of the patent 
issue will be $US255. (These figures 
were valid as at June 1976.)

You do not need to operate through 
a patent attorney or solicitor to apply 
for a US patent — you can deal directly 
with the Patents Office there as you can 
in Australia.

Each country has its own patent laws 
so it is best to find out about these first 
before going ahead. You can do this by 
contacting the appropriate trade com­
missioner in Australia who should be 
able to give you the address of his 
patents office. In South Africa for ex­
ample, a patent application may only 
be made through a registered patent ‘ 
attorney or lawyer based in that coun­
try. Other countries may have the same 
requirement and it is essential to find 
out such things, together with likely 
costs, before you get too involved.

Just one final word of warning — the 
cleverest idea is not worth patenting if 
the end product is not something that 
the community needs because if it is 
not needed it will not sell. Your idea 
must not only be original — it must also 
be commercially viable. ®

computer art 
and education

DEALERS FOR CROMEMCO
CROMEMCO MODULES AVAILABLE: Z-2 
4MHz CPU Card with Z80 microprocessor. 4K RAM 
Card. 16K RAM Card. Bytesaver Card. 16K Prom 
Card. D/A and A/D interface. TU-Art digital interface. 
“TV Dazzler. Z-2D Disc Computer System.

CROMEMCO SOFTWARE INCLUDES:
3K Control Basic Monitor. Resident Operating System 
Assembler. 16K Basic. Z80 Macro Assembler. Fortran 
IV. Dazzler Games.

* All Cromemco Modules are S1OO bus compatible. 
CromemcL assembled modules are below USA 
price.
Send $5.00 for full colour set of Dazzler Slides.

WE ARE PROUD TO BE APPOINTED SOLE 
AUSTRALIAN DISTRIBUTORS FOR PAIA.
By anyone's standards this is a BIG synthesizer, as 
you can see by reviewing the module complement. 
Like our other packages, it may be used without a 
computer as a normal monotonic synthesizer.
With a computer in the loop, you are ready to do 
polyphonic instruments, multi-track recording work, 
and innumerable composer and performer assisting 
functions that are only possible with a com- 
puter/synthesizer combination.
The 4700/J module complement consists of: the 
8782 Encoded Keyboard, digital to analog converter. 
QuASH, two 4710 Balanced Modulator/VCA's three 
4720 Voltage Controlled Oscillators. 2720-5 Control 
Oscillator/Noise Source, three Watt Block Power 
Supplies, two Envelope Generators. Reverb and two 
Wing Cabinets. Included are step-by-step instructions 
and using manual. Also includes a 4730 Multi­
modal filter and one 4711 Stereo Mixer.
Please write for dealer nearest you.

TRADE ENQUIRIES WELCOME

OTHER SOFTWARE
Chess Program for the 8080 microcomputer. Runs in 
4K memory. Easy to interface to any ASCII 1/10 
Device. Comes complete with ASCII teletype 
routines. Includes 28 pages user manual and paper 
tape Plays at 3 levels. Can play against itself.

SCIENTIFIC RESEARCH 
SOFTWARE LIBRARY

The entire library is 1100 pages long, chocked full of 
program source code, instructions, conversions, 
memory requirements, examples and much more. 
ALL are written in compatible BASIC executable in 
4K MITS. SPHERE. IMSAI. SWTPC. PDF. etc.
BASIC Compilers available for 8080 and 6800 under 
$10 elsewhere.
VOLUME I: Book keeping. Games. Pictures.
VOLUME II: Math & Engineering. Plotting & Stat., 

Basic Statement Def.
VOLUME III: Advanced Business. Billing. Inventory.

Payroll.
VOLUME IV: General Purpose.
VOLUME V: Experimenter.
VOLUME VI: Business System.
VOLUME VII: Word processing package and chess 

program.

MUSIC SYNTHESIS BOARD
Features Complete waveform generation control. 
Programmable low pass fitter. 256 control levels of 
volume. Full standard piano range plus 8 higher fre­
quencies. 256 control levels of envelope. Stereo out­
put with more than one board.
Send $3.00 for demonstration cassette. (Refundable 
with purchase).

Write for list of Hayden Books available.

As our product range is continually growing please 
write for latest details.
Send $2.00 (refundable with purchase) for complete 
catalogue of all our products.
Clubs note that we offer quantity discounts. Schools 
write for time sharing system (up to 8 users).
We provide full back-up service on modules.
Direct all replies to:

COMPUTER ART AND EDUCATION
PO Box 147, Croydon, Vic. J136.

Telephone: Melb. 725-8094

Silicon Valley, 310 Bridge Rd, Richmond, Vic. 1121.
Tel. Melb. 429 47M;
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The man who put the
Although the name Cinesound may 

not mean a great deal to many of our 
readers nowadays, it was very well 
known in Australia during the period 
from 1931 to about 1958. During the 
thirties, Cinesound was the most 
prolific of the then-flourishing 
Australian feature film producers. 
Under the direction of Ken G. Hall it 
produced a string of highly successful 
features, which competed strongly 
against films from America and 
England.

So popular were Ken Hall's 
Cinesound features that they have long 
since become a part of Australia's 
cultural heritage, remembered fondly 
by anyone lucky enough to have seen 
them. Titles like "On Our Selection", 
"The Squatter's Daughter", "The 
Silence of Dean Maitland", 
"Thoroughbred", "Orphan of the 
Wilderness", "Tall Timbers", "Dad and 
Dave Come to Town", "It Isn't Done", 
"Gone to the Dogs" and "Mr 
Chedworth Steps Out" are still capable 
of entertaining modern audiences, and 
did so when they were shown on ABC 
television a couple of years ago.

At the same time as they began 
producing feature films, Cinesound

In 1930, motion pictures had just entered the talkie era, and the big 
Hollywood producers had invested very large sums in developing 
sound recording equipment. Yet shortly afterward a retiring young 
Australian radio engineer named Arthur Smith, working under 
primitive conditions and with almost no money, was also able to 
produce a fully practical sound recorder. His achievement made 
possible the famous and highly successful Cinesound feature films, 
as well as the Cinesound Review newsreels.

by JAMIESON ROWE

also started a weekly cinema newsreel, 
the Cinesound Review. Like the feature 
films, this quickly became popular, and 
for many years was an established part 
of Australian cinema programs. Many 
issues of the Review were narrated by 
Charles Lawrence, the famous radio 
personality. It also notched up many 
"scoops", including a world exclusive 
of Captain de Groot upstaging NSW 
Premier Jack Lang at the opening of the 
Sydney Harbour Bridge in 1933.

Most of the Cinesound feature films 
and many of the Cinesound Review 
issues are stored for posterity in the 
National Library's archive, in Canberra. 
They form a major part of the collection 
of Australia's film productions during 

the 1930's and 1940's.
Cinesound features and newsreels 

weren't just popular with cinema 
patrons, either. Cinema projectionists 
and managers came to regard them as 
standards of technical excellence. The 
sound tracks in particular were regard­
ed by the standards of the day as ex­
cellent, with high output and low dis­
tortion. So much so that repair 
technicians often used a reel of 
Cinesound film when testing equip­
ment, knowing that it was capable of 
good results.

Even when judged by modern stan­
dards, the sound quality on the early 
Cinesound features and newsreels 
seems surprisingly good. Distortion is
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sound into 'Cinesound'
low and signal level is high, giving a 
good signal/noise ratio. The frequency 
response is smooth, and although not 
wide is entirely adequate.

Yet none of the Cinesound films 
were made using the sort of elaborate 
and expensive equipment used by the 
big overseas film producers. The pic­
tures were taken using elderly cameras, 
most of them inherited from 
Cinesound's predecessor, Australasian 
Films, and dating from the silent days. 
Even more surprisingly the sound 
recording equipment was all designed 
and built locally, by a young Australian 
radio engineer named Arthur 
Carrington Smith.

In a very real sense, Arthur Smith was 
the man who made Cinesound produc­
tions possible, by developing a fully 
practical sound recording facility local­
ly and at low cost. Literally, he put the 

The picture at the top of the facing page shows Clive Cross (leaning on 
microphone), Wally Sully (holding camera) and Arthur Smith (wearing 
headphones) while testing the first production sound recorder on location at 
Holsworthy army camp, in late 1930. The picture above shows the production team 
on location at Castlereagh in 1931, while shooting their first feature "On Our 
Selection". Arthur Smith is seated, cigarette in hand, just in front of the trestle sup­
porting the camera motor. Note the improvised microphone boom.

"sound" into Cinesound. And there is a 
fascinating story behind this achieve­
ment, one which I believe readers will 
find very interesting. But let's start at 
the beginning... .

Arthur Smith was born in 
Launceston, Tasmania in 1902. After 
leaving school he went to Melbourne 
and studied radio operating and 
engineering at the Marconi School of 
Wireless. He found that he didn't much 
like radio operating and, in about 1922, 
returned to Launceston and joined a 
radio dealer who was setting up a local 
radio station. The transmitter the dealer 
had acquired was very crude, but 
Arthur Smith modified and improved it, 
and the station was technically very 
successful. However the company 
formed to run the station ran into dif­
ficulties and folded in mid-1926.

Out of a job through no fault of his 

own, Arthur Smith started his own 
business designing and making battery 
radio receivers. This was fairly 
successful, but in 1929 he became in­
terested in the future of sound motion 
pictures, as a result of discussions with 
the Launceston manager of Paramount 
Pictures.

He heard that there was a job going 
with Western Electric, servicing their 
sound equipment installed in the 
Tasmanian cinemas but, when he 
journeyed up to Sydney to apply for the 
job at the Western Electric office, he 
found that someone from Hobart had 
landed it a week earlier! So he found 
himself looking around for other 
possibilities.

As it happened, he knew Ross Hull, 
then the Technical Editor of "Wireless 
Weekly", which was the main 
predecessor of "Electronics Australia". 
By chance he visited Hull, who said that 
he thought that there would be more 
future in the recording and production 
side of sound motion pictures than in 
the servicing of theatre sound systems. 
He also told him that Australasian Films 
were trying to develop a practical 
sound film recorder, out at their 
laboratories in Bondi Junction.
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The man who put the sound into 'Cinesound' . . .

So Arthur Smith paid a visit to the 
Bondi Junction laboratory, which was 
mainly used at that time for making 
local release prints from imported 
negatives. It was at the rear of a big 
silent-film production studio, then be­
ing leased as a skating rink. He in­
troduced himself to the manager, Bert 
Cross, who told him that he was keen to 
get a sound film recorder designed and 
built. There was just one small catch: he 
had no money to pay for it, as the com­
pany's top management had no idea of 
what he was trying to do!

It turned out that some attempts had 
already been made to produce a 
recorder, by Don Knock — who had 
been joint Technical Editor of "Wireless 
Weekly", with Ray Allsop, before Ross 
Hull. But the results Knock had ob­
tained had been disappointing. When 
Arthur Smith saw the equipment, he 
believed he could see a number of 
ways in which it could be improved. So 
he told Bert Cross that he would lend 
them a hand, at least until he found 
something else.

He began working on the project, 
and quickly became engrossed in the 
problems to be solved. Which was just 
as well, for shortly afterwards Don 
Knock was forced to pull out. They 
were not being paid, and his savings 
were exhausted. So Arthur Smith work­
ed on, with welcome assistance from 
both Bert Cross and a precision 
mechanical engineer named Bert 
Wickens.

Don Knock had been trying the 
glow-tube approach, first pioneered by 
Eugene Lauste around 1906. The idea 
was to feed the amplified sound signals 
to a discharge tube, to produce an 
amplitude modulated light beam 
capable of being recorded on the film. 
Knock had obtained a tungsten-arc dis­
charge tube with spherical electrodes 
and, although it worked in a fashion, 
the recordings were woeful — very 
weak, and with gross distortion.

After a series of tests Arthur Smith 
decided that the method used by 
Knock to drive the discharge tube was 
inappropriate, because of the arc's 
negative resistance characteristic. So he 
changed over to a circuit giving sub­
stantially constant-current drive, at the 
same time improving the power supply 
arrangements. The changes gave con­
siderably lower distortion, and en­
couraged him to work on other im­
provements.

Progress was not easy, due to the lack 
of facilities. He had virtually no test 
equipment apart from basic voltage 
and current meters. Of course very few 
of the instruments one would 
nowadays regard as essential for that 
sort of work had even been invented in 
1929; even if they had, he would not 
have had the money to buy them!

There wasn't even a sound film 
reproducer at Bondi Junction. 
Whenever he wanted to hear what a 
test film sounded like, he had to make 
the trip into Australasian Films' preview 
theatrette in Pitt Street, Sydney, and ask 
the projectionist to run it for him!

It was also necessary to make regular 
visits to the Mitchell Library, both to 
study the work of some of the earlier 
researchers and to keep up with the 
overseas technical literature.

Despite the privations, he made 
steady progress. By about the middle of 
1930 he was making recordings of con­
sistently low distortion, although he still 
wasn't happy with the high frequency 
response. He seemed to be up against a 
fundamental limitation of the tungsten- 
arc tube, as the ball electrodes seemed 
to retain too much luminance.

But although Arthur Smith himself 
was still not satisfied, Bert Cross was im­
pressed. It seemed to him that the 
results were now good enough for 
commercial exploitation, and he rang 
Ken Hall who was at that time assistant 
to Stuart F. Doyle, head of Australasian 
Films and Union Theatres. That after-

One of Arthur Smith's 
more recent sound 
recorder designs: a ful­
ly transistorised por­
table magnetic 
recorder using 17.5mm 
film, produced in 7967. 

noon Ken Hall found himself meeting 
Arthur Smith and hearing the story. 
Then they went around to the preview 
theatrette in Pitt Street, where Hall 
listened to the latest of the test films.

It was a short piece they had made a 
few days earlier of two organists, 
Henkel and Scholes, who had just 
returned from New Zealand. Part of the 
film was silent footage of the two arriv­
ing at the wharf, to which they had add­
ed sound effects; the remainder was 
some dialogue recorded at Bondi Junc­
tion.

As Ken Hall writes in his 
autobiography, it did not seem possible 
that a single Australian, with little 
money behind him, could have design­
ed and built sound recording equip­
ment that worked — when everybody 
was aware that the American giants 
Western Electric and RCA had spent, 
and were continuing to spend, millions 
on the development of the recorders 
and reproducers they were selling 
worldwide. Yet the sound seemed 
good, and Ken Hall's reaction was like 
that of Bert Cross — they had 
something very promising.

Ken Hall had a hard time convincing 
his boss Stuart Doyle, but finally Doyle 
agreed to back the project. He signed a 
contract with Arthur Smith, under­
taking to pay him £800 to produce an 
improved recorder and production 
sound system. Although the money was 
to be paid in monthly instalments, it 
was timely because Smith's savings 
were down to the last few pounds.

A condenser microphone was also 
ordered from America. The only 
microphones Arthur Smith had 
available for his testing were carbon 
types, and it was evident to him that 
they would need something better if 
they were going into production of 
talkies.

Not long after he had started on the 
construction of the new recorder, he 
heard that BGE-Osram had released an 
new glow-discharge recording tube. 
He obtained a sample, together with 
design data, and tried it out. The results 
were so much better than with the 
tungsten-arc tube that he immediately 
changed the recorder design to incor­
porate the new tube.

The BGE-Osram tube was quite 
different from the Case-Sponable 
"Aeolight" tube used in the American 
Fox-Movietone system. It contained a 
mixture of neon gas and mercury 
vapour, with some free mercury also 
present in the tube. The neon was used 
to start the discharge, with the mercury 
taking over after warm-up. It gave high 
light output, yet could be modulated 
well, even at high frequencies. 

After studying the makers literature,
Arthur Smith decided to drive the tube
with constant current, by connecting it
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into the plate circuit of a pentode out­
put valve running from a 700V battery 
supply. Tube current was set at the 
recommended 15 milliamps. But in­
stead of using the optical system 
suggested by the manufacturers, to 
direct the tube output onto the film, he 
used an improved type of optical 
system suggested in a paper he had 
read.

The new recorder worked really well, 
and the recordings it made were much 
better than those of the first ex­
perimental model. To try it out they 
filmed and recorded a well-known 
radio announcer introducing the next 
big picture to be previewed at the State 
theatre. At the theatre that Sunday 
night the test film was shown ahead of 
the main feature, in place of the usual 
"live" introduction by the theatre 
manager.

In the next issue of Smith's Weekly, 
film critic Kenneth Siessor praised it 
highly. He added that the sound quality 
was equal to, if not better than that on 
the big American feature! Thus en­
couraged, they added sound to a whal­
ing film shot in Western Australia by 
Wally Sully.

By this time they had mounted the 
new sound recorder in a Reo panel van. 
Initially it was driven by a 240V syn­
chronous motor, with a similar motor 
used to drive the camera. The camera 
was a converted silent DeBrie, of 
French make.

Using this setup they made a test film 
"on location" at Sydney Central Sta­
tion. Prime Minister Scullin had just 
returned from London, and they filmed 
his arrival and speech. The motors driv­
ing the camera and recorder were 
powered by cables from the mains.

Then they added a DC motor to the 
van, so that the recorder could be run 
from batteries. A rheostat and 
tachometer were used to set the speed 
for 90ft/minute. In this case a flexible 
shaft was used to drive the camera from 
the same motor, so that the camera had 
to stay within a few feet of the 
van — either at the rear or on the roof. 
To try out this approach they went out 
to the Army camp at Holsworthy, and 
filmed a tank exercise.

The results of the test were so good 
that Managing Director Stuart Doyle 
decided they were ready to make a 
feature film. So early in 1931 he con­
tacted Bert Bailey, the stage actor and 
theatrical entrepreneur, who owned 
the rights to the stage adaptation of 
Steele Rudd's classic rural melodrama 
"On Our Selection". It was arranged 
that Australasian Films would make a 
talkie based on the play, with Bert 
Bailey himself playing Dad Rudd, and 
with Ken Hall as director.

Production started in about June 
1931. The interior shooting was all done

The Cinesound production team pictured in 1936, just after they had finished 
"Thoroughbred''. The star of that picture, Helen Twelvetrees, is in the centre of 
the front row to the left of director Ken Hall. Arthur Smith is immediately above 
Ken Hall, but in the back row. Bert Cross is second from the left, at front.

Out at Sydney showground in 1938, while shooting "Ants in His Pants" with the 
comedian Will Mahony. Arthur Smith is at left, seated at the mixing panel.

first in the Bondi Studio, which was still 
being used at night as a skating rink. 
They built a small sound stage in the 
centre of the open area, leaving the rest 
free for skating! It measured about 10 x 
6 metres, and was about 5 metres high. 
The timber frame was covered with 
heavy fibre-board on the outside, with 
a hessian lining on the inside covering a 
150mm-thick layer of cotton seed hulls 
for sound absorption.

The studio had a motor-generator set 
capable of delivering 2000amps and 

110V DC, which had been used to 
power lighting for silent film shooting. 
The arc lamps available were not really 
suitable for sound shooting, being too 
noisy. But they were forced to use 
them, supplemented by some 
makeshift floods using banks of 100- 
watt household lamps.

Just before studio shooting began, 
Arthur Smith finished a second sound 
recorder, which was used for these 
scenes. It was powered by a 240V AC 
synchronous motor, with a second
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The man who put the sound into 'Cinesound'
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music system which utilises stan­
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colour slide out of focus!
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motor of the same type used to run the 
camera in synchronism.

The camera used for the studio 
shooting was a converted Bell and 
Howell. Like many silent-era cameras it 
was very noisy, so they had to mount it 
inside a sound-proof "bungalow" with 
an optical glass window in the front.

When the lights were turned on in 
the small sound stage, the temperature 
rapidly "took off", and soon hovered 
around 40 degrees C. It became par­
ticularly unpleasant inside the camera 
bungalow, and cameraman Wally Sully 
could only remain inside for short 
periods at a time.

While the studio shooting was being 
done, Arthur Smith was trying to work 
out a way of separating the camera and 
sound recorder for the forthcoming ex­
ternal scenes. They were going to shoot 
these at Castlereagh, about 55km west 
of Sydney. Many of the scenes would 
be well away from the nearest 240V 
mains, so synchronous motors seemed 
to be out. Yet the existing single-motor 
drive system fitted to the Reo van was 
too restrictive, as the camera could only 
be separated from the van by the 
length of the flexible drive.

He decided to try using a rotary in­
verter to generate 240V/50Hz AC from 
a bank of batteries, with a motor­
generator to charge up the batteries at 
night, or between takes. The idea 
would be to drive the camera and 
recorder with synchronous motors, so 
that they would run locked. The correct 
filming and recording speed would be 
set by using a rheostat and tachometer 
to adjust the rotary inverter for 50Hz 
output. It looked as if it would be prac­
tical, so they ordered the rotary in­
verter.

In due course it arrived. But when 
they hooked the system together about 
four days before they were due to go 
on location, they found it wouldn't 
work. It was virtually impossible to set 
the rotary converter for constant speed 
at 50Hz. They were almost frantic.

By this time Clive Cross, Bert's young 
son, was acting as Arthur Smith's un­
paid assistant. While they were trying to 
think of a way of solving the interlock 
problem, he remembered an old book 
describing early mechanical-scanning 
television systems and the methods 
used to synchronise the transmitting 
and receiving scanning discs. They 
quickly looked up the book, and 
Arthur Smith decided that one of the 
methods described might just provide 
the answer to their own problem.

It was a Saturday or Sunday, and all 
the electrical suppliers were closed. 
However they got one of the 
wholesalers to open up for them, and 
bought a couple of quarter­
horsepower 32V DC motors. The Mon­
day was a holiday, but they contacted 

the electrical firm Warburton-Franki 
who agreed to open their workshop 
and modify the motors for them on an 
emergency basis. Two sliprings were 
added to each motor, at the opposite 
end of the armature to the com­
mutator. The sliprings were con­
nected into the armature windings, at 
points 180 degrees apart on the com­
mutator.

They collected the modified motors 
at about midnight on the Monday 
night, took them back to the studio and 
tested them on the Tuesday morning. 
One was used to drive the camera and 
the other the recorder, with both run­
ning from the same 32V battery supply. 
Rheostats were used to bring them up 
to correct speed, using a tachometer as 
before. Then when both were nominal­
ly at correct speed, a switch was used to 
connect the sliprings of the two to­
gether.

The idea was that with each motor 
running, its sliprings would be 
generating an AC signal of around 22V 
RMS (i.e., 0.7 times 32V), and with a 
frequency equal to the motor's 
rotational speed. On connecting the 
two sets of sliprings together, a heavy 
circulating current would flow if the 
two motors were at different speeds. 
The effect of the circulating current 
would be to bring the two to the same 
speed, and in angular phase lock.

Well, they tried it and it worked. On 
the Wednesday morning they were 
able to go out to Castlereagh and begin 
shooting the external scenes of "On 
Our Selection", and the hastily im­
provised DC interlock system worked 
without a hitch.

Not that there weren't problems. The 
drive motors were heavy, and that for 
the camera had to be mounted on a 
trestle behind the camera tripod. As the 
camera tended to jam, the flexible 
drive coupling had to be fitted with a 
"fuse" so that the motor wouldn't 
damage the camera when a jam did oc­
cur. The motor cables also had to be 
very heavy and unwieldly, to minimise 
voltage drops (later they would change 
to 110V motors, to allow the use of 
lighter cables).

The condenser microphone had 
arrived, complete with its preamp using 
a 201A tube in a rubber mount to 
minimise njicrophony. Property man 
Jim Coleman improvised a boom for it, 
using an old lamp stand and some 
timber, with a counterweight consisting 
of some housebricks in a box. It work­
ed, although the construction didn't 
allow much movement during a scene 
— the actors just stood under the hang­
ing mike, and Arthur Smith coped with 
the sound as best he could. 

They had no "VU" meter, and
although Arthur Smith had fitted the
recorder with a signal rectifier feeding
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a moving coil meter, its movement was 
too slow to be of much value. So he 
monitored the signal with headphones, 
and set the recording level so that the 
current meter in the plate circuit of the 
recording tube driver stage was just 
starting to flick upwards on signal 
peaks. This gave the best signal-to- 
noise ratio, while still keeping distor­
tion low.

When the shooting was all done, they 
had to improvise at the editing stage as 
well. They had no Moviola, no sound 
reader, not even a two-gang syn­
chroniser. But film editor George 
Malcolm worked with mechanical 
engineer Bert Wickens, and they 
managed to build some workable 
editing equipment together.

Finally they had the picture put 
together, and came up with the first 
complete answer print. One morning 
in June, 1932 Bert Bailey, Bert Cross, 
Arthur Smith and Ken Hall took the 
print with some trepidation into the 
Film House theatrette, for Stuart 
Doyle's verdict. Doyle was not just the 
managing director, but an experienced 
and canny showman. His reaction was 
crucial.

They needn't have worried. Doyle 
started to laugh soon after it began, and 
when it was over he jumped up beam­
ing. Ken Hall relates that he took them 
all next door to Adams Hotel, to have a 
celebration drink. They had a winner!

"On Our Selection" was previewed 
shortly after that at the State Theatre, 
one Sunday night. The audience of 
2,500 included the Press and many in­
dependent exhibitors from the suburbs 
and country. It rocked with laughter 
from start to finish, and the success of 
the film was assured. It went on to 
break all records for attendance and 
box office receipts wherever it was 
shown in Australia and New Zealand, 
and became a classic of the Australian 
cinema.

Assured by the success of "On Our 
Selection", the Cinesound team went 
on to produce all of the other films that 
are now so much a part of our cultural 
heritage. And Arthur Smith continued 
to make improvements to the sound 
recording system, in between the 
recording of the various films.

For the next film "The Squatter's 
Daughter", he worked out a way of 
mixing some music with the dialogue, 
using two theatre sound reproducers. 
He also designed and built a small 
equaliser, so that the dialogue could be 
emphasised relative to the music.

At about the same time he heard that 
the Americans had evolved the 
technique of "ground noise reduction" 
or GNR. This was the idea of reducing 
the light transmission through the film 
sound track during quiet passages, in

Arthur Smith (right) with Bert Cross, when both were guests at the "This Is Your 
Life" program featuring Ken Hall, in mid 1977. Both pioneers are hale and hearty, 
although Mr Cross is in his 90's.

order to minimise noise. He couldn't 
find out exactly how they were doing 
this at the time (it was by means of a 
shutter), so in typical Arthur Smith 
fashion he worked out a method for 
himself: a signal rectifier which varied 
the bias on the grid of the recording 
tube driver stage, with the appropriate 
attack and decay characteristics.

It worked well. In the absence of 
signal, the recording tube current was 
throttled back to give low negative ex­
posure and a consequent darkening of 
the sound track on the final positive. 
During signal passages the tube current 
was automatically increased, giving a 
lighter track and the ability to cope 
with full modulation without distortion. 
So Cinesound films had the advantage 
of GNR very shortly after the big 
American producers began using it, 
thanks once more to Smith ingenuity.

When dynamic microphones 
appeared in about 1935, they were 
keen to change over to them because 
the condenser microphones with their 
preamps were restrictively bulky and 
heavy. But the dynamics turned out to 
have a response somewhat less suited 
for crisp speech recording, so they had 
to experiment with equalisation.

Back in 1930, when the first of the im­
proved recorders was being made, 
Arthur Smith an<j Clive Cross had form­
ed a private company — mainly to 
protect themselves in case of possible 
patent litigation. As time went by they 
made many different items of sound 
recording equipment under the Smith 
and Cross name, including both optical 

and magnetic recorders and 
reproducers, mixers and equalisers.

A Fellow of the Institution of Radio 
and Electronics Engineers Australia, 
Arthur Smith was honoured in 1971 by 
the Australian Cinema Pioneers Society 
as "Film Man of the Year", in recogni­
tion of his outstanding service to the 
motion picture industry. He has also 
been featured in Cinema Papers, the 
industry journal.

Like Ken Hall and both Bert and Clive 
Cross, Arthur Smith is still very much 
alive and well. He lives with his wife in 
quiet semi-retirement in the Sydney 
suburb of Bronte, overlooking the 
beach. He swims regularly, and likes to 
keep fit by jogging and stints on his 
home-built exercise bike. And he is still 
making movie sound gear — although 
the gear he makes now is a long way 
from that he designed and built way 
back in 1930. It's all silicon transistors 
and ICs!

Electronics has come a long way since 
1930, and Arthur Smith has come with 
it. But looking back to the results he 
achieved then, under very primitive 
conditions, I think he has every reason 
to be proud. Don't you agree?

NOTE: For those interested in reading 
more about the history of Cinesound, I 
can recommend Ken Hall's 
autobiography "Directed by Ken G. 
Hall" published in 1977 by Lansdowne 
Press. Also the article "Arthur Smith, 
Sound Engineer", in Cinema Papers, 
April 1974.
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COULD BECOME

Meaningful.

1nb5 TV Tint 11^30:24
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Most TV programs don’t say a thing to 
the millions of people who are deaf 
or have severe hearing impairments. 
But that situation may change.

Millions of Americans find television 
virtually meaningless. You can share their 
point of view: tune in your favourite 
program and then turn off the sound.

Unless you are deaf or suffer a severe 
hearing impairment, you have probably 
given little thought to what that disability 
implies.

Beyond the fundamental problem of 
communicating with people who hear lie 
more subtle problems. The deaf cannot 
hear fire alarms or sirens. They cannot 
use a telephone without an interpreter. 
And, with the exception of a few pro­
grams, they cannot enjoy television, our 
single most important communications 
medium.

But television watching could become 
a meaningful experience to millions of 
deaf Americans, in large part because of 
a new TV captioning system developed 
by the Time and Frequency Division of 
the National Bureau of Standards.

Captioning—the addition of "subtitles" 
to render spoken dialogue in print—has 
been in limited use for some time. A few 
private-network evening news programs 
and several programs on the Public 
Broadcasting Service (PBS) have been 
captioned for years, but such "open" 
captioning is employed sparingly 
because, for the vast hearing majority in 
the country, captions are a nuisance on 
the TV screen.

However, in 1971 NBS demonstrated 
a "closed" captioning system. The 
program captions were encoded in the 
television broadcast signal and could be 
seen only on a TV set equipped with a 
special decoder.

Originally this system was called 
"TvTime". The NBS Time and Frequency 
Division had found that the national 
television networks broadcast extremely 
stable signals that could carry time and 
frequency information with a high 
degree of accuracy. The researchers 
developed a way of encoding this infor­
mation on the so-called "vertical inter­
val", a normally unused part of the 
television signal (see box).

In October, 1971, TvTime was tested 
over the ABC-TV network in New York 
City. Besides transmitting a standard 
frequency, the system displayed the time 
on the screen and sent written messages 
to other ABC affiliates and to the NBS 
time and frequency laboratories in Boul­

der, Colorado. At the suggestion of 
ABC-TV it was decided to try using 
TvTime to carry captions for the deaf.

NBS and ABC-TV first demonstrated 
the closed captioning system in Decem­
ber, 1971, at a National Conference on 
Television for the Hearing Impaired, 
which was sponsored by the HEW 
Division of Media Services and Cap­
tioned Films at the University of Tennes­
see in Knoxville. Conference attendees 
saw an episode of ABC-TV's "The Mod 
Squad" broadcast with closed captions. 
The response was, as PBS later noted, 
"most favorable". One visitor at the con­
ference wrote, "The National Bureau of 
Standards' demonstration . . . was the 
highlight of the conference. This tech­
nical breakthrough might be considered 
the 'moon shot' for the millions who 
never heard the words 'one small step for 
man, one giant step for mankind'

A second demonstration was held the 
following February at Callaudet College, 
Washington, D.C.'s famous school for 
the deaf and hearing impaired. The early 
captioning experiments were fairly 
crude, according to Sandy Howe, an 
information specialist with the NBS Time 
and Frequency Division who captioned 
a second episode of "The Mod Squad"

Closed-captioning 
pioneers include 
information 
specialist Sandra 
Howe, who 
captioned 
television shows to 
demonstrate the 
NBS caption 
decoder, and 
engineer Dick 
Davis who 
supervised 
construction of the 
units.

for the Gallaudet demonstration. Work­
ing from an advance copy of the show's 
script, she spent two weeks coding the 
captions on a punched paper tape for 
transmission and "doing a lot of splicing 
and correcting misspelled words".

It played to an appreciative audience. 
Jim Jesperson, Chief of what was then the 
NBS Time and Frequency Dissemination 
Research Section, recalls: "Though the 
spectators were enthusiastic, nothing 
could match the growing excitement of 
the students as a whole new world 
opened up to them. Many motioned to 
each other with their hands; others had 
tears in their eyes as they watched the 
show. For the first time, they could 
actually understand the story."

In December of 1972, the Secretary of 
Commerce, on behalf of NBS, submitted 
a petition to the Federal Communica­
tions Commission (FCC), which would 
have to approve the use of time and 
program captions for broadcasts. The 
petition won the support of some indus­
try and professional committees and 
several Congressmen, and it won the 
opposition of the three major networks, 
which argued that the proposed system 
needed more development and that the
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TELEVISION WATCHING
COULD BECOME MEANINGFUL!
continued

TOP: Captioning for the Public Broadcasting Service is done by Doris Caldwell. 
Working with a captioning "script" and a precise clock, Caldwell codes the times 
that each caption will be read from a computer memory. BOTTOM: Closed cap­
tioning is a popular cause with deaf NBS employees. Chemist Simon Carmei 
(right) signs his opinion that "people don't object to subtitles on foreign films, and 
if we can't have closed captioning, I would like to see hearing people accept the 
idea of open captioning." NBS photographer Mark Helfer acts as interpreter.

vertical interval space could be put to 
better use.

The captioning demonstrations and 
the FCC petition stimulated widespread 
interest in closed captioning, especially 
among the deaf and hearing impaired, 
and the Time and Frequency Division 
was deluged with Requests for informa­
tion. One teacher wrote. "We are greatly 
interested in what you have to offer. I 
have been in special education for over 
37 years and this could be the greatest 
'breakthrough' for deaf education that 
has ever come about." The Smithsonian 
Institution included the TvTime system in 
a 1973 exhibit on "Communication Bar­
riers to the Handicapped" and originally 
scheduled it for a one year display. It is 
still being seen by thousands of visitors.

Meanwhile, the Public Broadcasting 
Service became interested in the closed 
caption system. Over a three-year period 
with funding from HEW and assistance 
from NBS, PBS technicians refined the 
system to make it more compatible with 
day-to-day programming. PBS modifica­
tions included some technical changes in 
the transmission format and improve­
ments in the way the captions were 
displayed, such as the use of both upper 
and lower case letters. PBS also 
developed a mini-computer system to 
make it easier for a non-technical person 
to do the captioning.

A new petition, based on the PBS 
refinements, was submitted to the FCC 
in November, 1975, and the NBS petition 
was withdrawn to prevent confusion. The 
PBS petition came to the attention of 
President Ford, who directed the Office 
of Telecommunications Policy to "meet 
with appropriate persons in the public 
and private sectors to encourage volun­
tary implementation of captioning".

The most recent development occur­
red on December 10, 1976, when a 
unanimous FCC voted to allow PBS and 
other broadcasters to begin closed cap­
tioning service on a permanent basis. 
"We look forward to the day when all 
persons who suffer hearing impairments 
will be able to enjoy television program­
ming. The decision reached here should 
go a long way toward achieving that 
goal," the Commission said.

Commenting on the FCC decision, 
PBS president Lawrence K. Grossman 
touched on the one remaining major 
obstacle to closed captioning: "Now that 
the FCC has spoken affirmatively on the 
need to provide full television service to 
this substantial portion of the population, 
the burden falls on us—and on all 
broadcasters-to work with equipment 
manufactured in developing popularly, 
priced, off-the-shelf decoders within the
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How “Closed Captioning” Works (NTSC system)
The television picture you see is a series of still pictures 

that combine, like a movie, to give the illusion of motion. 
Each picture in turn is made up of 525 interlacing lines which 
are transmitted and displayed on the screen one at a time 
to build up the complete picture. Thirty times a second a 
beam of.electrons scans the face of the picture tube, going 
across each line once. There is a short period between suc­
cessive pictures called the "vertical blanking interval" 
which is made up of 21 lines and corresponds to the 
horizontal black bar seen on the screen when the picture 
"rolls" out of adjustment.

Information for the picture caption is transmitted on — 
in this case — line 21 of this interval along with the 
regular picture. If the picture were to roll, the code 
would be visible as a series of dashes towards the bottom 
of the normally unseen black bar. They are "read" by the 
decoder and displayed on the screen. Currently, these 
captions can appear anywhere on the lower third of the 
screen, either on the right side or the left, which allows 
the captioner to give a rough indication, by where the 
caption appears, of who is speaking. The positioning 
information is also sent in code on Une 21.

Some technical considerations at issue in closed caption­
ing include data rate, multiple addressing of data, and adap­
tive equalization.

Data rate is the amount of data that can be transmitted 
within a specified time. This rate is determined by 
bandwidth — the frequency range over which informa­
tion is sent. The broader the frequency spectrum (and 
the higher the possible data rate), the greater the 

possibility that noise will interfere with information. By 
decreasing the bandwidth, the signal-to-noise ratio is in­
creased and decoding of data is substantially more ac­
curate. The technical challenge is to find the optimum 
data rate, one that allows sufficient speed of transmission 
without noise interference.

Multiple addressing is the sending of different types of 
captions within the same bandwidth. It requires a relatively 
high data rate. With such a system, decoders could selec­
tively read data at a certain "address" allowing, for exam­
ple, the same show to be seen simultaneously on one set 
with English captions, on another with Spanish captions, 
and perhaps with weather or time and frequency informa­
tion on a third. The decision on whether multiple address­
ing should be used has not yet been made.

Adaptive equalization eliminates the effects of "ghosts" 
or double images that can cause the caption decoder to 
make errors. The PBS system proposes using adaptive 
equalization, but some critics argue that the technique is 
not sufficiently developed and has not been sufficiently 
tested.

Another issue yet to be resolved is how well captioning 
will fit into regular TV programming. The present tech­
niques and hardware have been designed for shows that 
are video taped, but a substantial amount of programming 
is either "live" or on film, mediums for which captioning 
technology is not yet well developed. According to HEW's 
Malcolm Norwood, the Captioned Films and Telecom­
munications Branch will probably fund more research in 
these two areas.

means of every hearing-impaired person 
in the country. PBS is committed to that 
objective. It is now time for all broadcas­
ters to get together on the necessity to 
make captioning a basic ingredient of vir­
tually all television programming."

The problem will be marketing closed 
captioning. At present, there are about 13 
operating decoders in the country, all 
test models constructed for PBS under 
the supervision of NBS electrical 
engineer Dick Davis. PBS is currently 
looking for manufacturers who are 
interested in building and marketing the 
decoders—possibly built into special 
television receivers. But one of the 
opponents of the closed captioning peti­
tion was the Consumer Electronics 
Group of the Electronic Industries 
Association, a trade group representing 
all of the major manufacturers of 
television receivers.

Another question is whether or not the 
decoders —if built—would be used. 
Opponents of the PBS plan argue that it 
is only of value to the profoundly deaf- 
those who hear nothing—or to those with 
very severe cases of hearing impairment. 
This is closer to about 2 million than the 
often quoted 13.4 million figure which 
includes many people who have a hea­
ring loss to some lesser degree. Persons 
who only suffer a degree of hearing loss 
would be better served by sound 
amplifiers, according to one argument. 
Proponents—including the National 
Association of the Deaf—reply that the 

sound distortion suffered by many of the 
partially deaf makes sound amplification 
useless for practical purposes.

The true figure for the number of hea­
ring impaired people who need captions 
to understand TV is probably much 
greater than 1.8 million, the number of 
profoundly deaf, but under 6.5 million, 
the number of people with some degree 
of hearing loss in both ears, according to 
Marcus Delk, Jr., of New York Universi­
ty's Deafness Research and Training 
Center.

The number of persons who would use 
the system will affect the cost of the 
decoders if they are marketed. PBS 
estimates the added cost (above the nor­
mal retail cost of a TV set) at about 
$100—a figure which is also contested.

For the decoders to be useful, there 
must be programming carrying the 
coded captions. The only broadcaster 
currently doing this is PBS, which beams 
a couple of hours of captioned program­
ming a week to the handful of test deco­
ders installed in institutions for the 
hearing impaired throughout the coun­
try.

Of course, as decoders become avail­
able, the "market" for captioned pro­
gramming will develop simultaneously. 
The reluctance on the part of industry 
today to capitalize on this innovation is 
reminiscent of the chicken/egg quan­
dary of the early days of colour tele­
vision: manufacturers felt that consumers 
wouldn't buy colour sets until a sig­

nificant number of programs were being 
broadcast in colour; broadcasters 
thought it wasn't worthwhile to produce 
colour shows until a significant number 
of viewers owned colour TV's.

Today, captioned shows are mostly 
major-series programs carried by PBS. 
"The Adams Chronicles," for example, 
was broadcast with closed captions, as 
were some productions of the BBC's 
"Masterpiece Theatre," including the 
third series of "Upstairs, Downstairs" 
and Dorothy Sayers' "The Unpleasant­
ness at the Bellona Club". Since last Sep­
tember, some children's programs have 
been captioned, including the "Once 
Upon A Classic" series.

Most of the captioning is done by 
Doris Caldwell, PBS' Coordinator of 
Programming for the Hearing Impaired, 
working with one assistant. "Our average 
for the first year and a half was about 15 
hours to caption a 30 minute show," she 
says—considerably better than Howe's 
two weeks. "Since then it's gone down 
drastically. It now takes about 10 hours 
for a 30 minute show."

Caldwell chooses the programs that 
will be captioned. "What I've tried to do 
as the advance programs come^in is to 
pick the real blockbuster programs 
ahead of time," Caldwell says.

PBS deliberately restricts the amount
of captioning at present, according to
Caldwell, because there are too few
decoders to make closed captioning
really worthwhile. For this reason, cap-
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continued

tions that are sent out closed are also sent 
out at least once as "open" captions— 
part of the regular video signal. PBS tries 
to avoid too much open captioning so 
as not to jeopardize long-range project 
goals: mass production of decoders for 
home use and routine addition of closed 
captions by programmers on all net­
works.

Whether the commercial networks will 
adopt closed captioning is problematic 
since the three major networks opposed 
the petition before the FCC, arguing that 
more work needed to be done.

In addition to some technical objec­
tions raised to the design of the caption­
ing system (see box), one or more of the 
networks argued before the FCC that the 
number of people who needed and 
would use the system was too small to 
make the effort worthwhile; that the 
number of shows that could be cap­
tioned was also too small (present tech­
nology only applies to shows on video 
tape); that the decoders would cost 
more than PBS estimates and be an 
unnecessary financial burden on the han­
dicapped; that other systems are in 
development and it would be wrong to 
lock industry and users into one par­
ticular system before the others are tried; 
and that reserving an entire line of the 
vertical interval for this use alone, as PBS 
requested, would be wasteful.

The last objection, at least, has been 
answered by the FCC decision, which 
indicated that line 21 (the captioning line) 
could also be used to transmit other 
information, such as news, weather 
reports, and—the original NBS intent- 
time. A major manufacturer has already 
visited the Time and Frequency Division 
to dicuss the development of an integra­
ted circuit chip for captions and time-of- 
day.

And cost may not be a problem for the 
handicapped, according to Dr. Malcolm 
Norwood, Chief of HEW's Captioned 
Films and Telcommunications Branch, 
which sponsored the PBS project. 
"We've been working on this for the last 
3 to 4 years. Now after the FCC decision, 
we are considering putting into gear dif­
ferent plans, different options. One of 
these is possibly subsidizing at least 
some of the decoders. My office is explo­
ring ways and means of making the 
decoders available to anyone whose 
hearing is impaired and who wants one," 
said Norwood.

Norwood said that his office is also 
working on two other problems: 
encouraging networks to adopt captio­
ning systems and planning seminars and 
training sessions to teach people to do 
the captioning. A good captioner must 
be able to time the captions right, be able
22 ELECTRONICS Australia, February,

The photograph 
shows how captions 
are synchronised with 
the program on 
videotape. Captions 
for the program — a 
dramatisation of 
Dickens' David 
Copperfield — 
appear on the upper 
screen in sets of four. 
At the touch of a 
button, the 
lowermost caption 
appears on the 
bottom screen, 
showing how it will 
look on the final 
program, and a new 
caption appears on 
the top screen.

to condense wordy dialogue without los­
ing the sense of the exchange, write at 
the proper language level, and do it all 
efficiently.

In the final analysis, the human benefits 
from closed captioning may be well 
worth the costs. Among those who suffer 
the isolation of deafness and hearing 
loss, there is little doubt of this. Norwood 
speaks for many when he says, "I myself, 
as a totally deaf person, see this as a land­
mark. I see it as a way to help bring us 
into the mainstream of society. It will, I 
believe, have a tremendous effect on the 
young deaf child in particular. TV as we 
have known it has been a series of pic­
tures without any particular meaning. 
Now we will be able to enjoy television 
as other people do."

And back at NBS, deaf workers have 
followed the development of TvTime 
with interest and hope. Jack Clair of the 
Boulder Laboratories print shop com-
1978

ments happily, "The deaf people will 
now be able to understand what's going 
on in the world".

Simon Carmel, an NBS chemist, looks 
beyond the use of closed captions for 
enjoyment and education to even more 
serious uses—such as the transmission of 
emergency messages. "Most deaf peo­
ple have to wait until the next day or two 
days to get emergency news," he says. 
Carmel himself drove into Washington, 
D.C. during the 1968 riots, only to be 
stopped by the military, because he 
hadn't received the news that everyone 
else had heard.

"I'm very happy with the people at PBS 
who understand our problem," he says, 
"I feel the closed caption system is very 
helpful." g

Reprinted from "Dimensions ", Journal of the 
US National Bureau of Standards, Washington 
DC.



ANNOUNCEMENT
CALLING ALL AMATEURS,NOVICES 
SHORT-WAVE - LISTENERS
We've often been asked why our amateur radio section hasn't been one of our biggest departments. After all, Dick and many 
of his staff hold amateur licenses. The reason is simple: we, like everyone else, have had tremendous problems obtaining 
supplies from local distributors. We maintained it was pointless having a large showroom displaying a lot of lovely samples if 
we couldn't sell them because we had no stock.. . We understand many of the suppliers work this way: we would not.
The problem is over. After many years, Dick Smith has managed to secure an agency for the world's leading amateur gear:

DICK SMITH IS PROUD TO ANHOUNCE HE HAS BEEH 
APPOIHTED A DIRECT DISTRIBUTOR FOR

The products shown here are but a small percentage of the fabulous Yaesu Musen range. For more details and prices 
see our advertisement in the 'Amateur Band' section of this magazine.

DICK SMITH ELECTRONICS
SHOP HOURS 
MonFri9AM 5 30PM 
Sat 9AM - 12 noon 
(Brisbane 'h hour earlier)

Q banhcard
welcome here

Order value P&P charge 
S5 $9 99 $1 OO

i
10-$24 99 $2 00
25 $49 99 S3 00
50-S99 99 $4 00
100 or more S5 50

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

SYDNEY 
361 Hume Hwy,

SYDNEY 
162 Pacific Hwy,

Bankstown. Ph 709-6600. Gore Hill. Ph 439-5311
Open til 8PM Thursday Ample parking at door

SYDNEY 
30 Grose St,

MELBOURNE 
399 Lonsdale St,

Parramatta. Ph 683 1133 City. Ph 67 9834 
1st floor - friendly store! New right in town!

MELBOURNE
656 Bridge Rd. 
Richmond. Ph 42 1614 
Easy access: huge stock.

BRISBANE 
166 Logan Rd, 
Buranda, Ph 391 I 
Opens 8.30AM

ADELAIDE 
203 Wright St, 

6233 City. Ph 212 1962 
Now Open. See us!

MAIL ORDER DEPARTMENT PO Box 747, Crows Nest, NSW 2065. Phone 439 5311. Post & Pack extra W6 HAVE DEALERS RIGHT ACROSS AUSTRALIA - THERE'S ONE NEAR YOU!



Noise pollution: readers have their say...

The sentiments expressed in “Forum” produce a variety of reac­
tions, at times: concurrence, indifference and hostility. One thing is 
certain, however: the November Forum proved that the writer was 
not alone in his dislike of excessively loud sound from public ad­
dress and theatre sound systems.

My remarks were not primarily aim­
ed at the youth pop scene, where 
paralysing sound levels appear to be 
par for the course. Those who support 
such occasions at least know what to 
expect, even if they may not be aware 
of the damage that prolonged and ex­
cessive noise can do to their hearing.

I was more concerned with the way 
the loud sound syndrome appears to 
have penetrated "family" entertain­
ment in restaurants, clubs, concerts and 
theatres. One goes to such places ex­
pecting a certain degree of discretion, 
and of concern for the comfort of 
patrons. Instead, all too frequently, 
one's ears are blasted with sound far in 
excess of what is appropriate; sound, 
dispensed "with all the delicacy of fill­
ing a wineglass from a bucket".

And here I should make reference to 
a small panel dropped into the 
December "Forum", which referred to 
a civic "Quiet Day" emphasis in 
Sydney. It read, in part: "And guess 
what was demonstrated: a gadget 
which would silence a P.A. system 
automatically if an unacceptable sound 
level was consistently exceeded."

The item was picked up from a press 
release but, unfortunately, in re­
expressing it in a few words, we created 
an ambiguity.

Some readers thought we were 
referring to some kind of gadget which 
individual patrons could use to silence 
a too-loud P.A. system. They wanted to 
know how they worked, where they 
could be bought and for how much. 
Better still, whether we could describe 
how to build one in a future issue.

One's mind boggles at the 
ramifications of such a device. A single 
disgruntled patron, or a single non- 
sympathetic member of the audience, 
with such a device, could zap the P.A. 
system and leave film actors, enter­
tainers or politicians substantially 
speechless, while technicians race 
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around trying to unzap the system!
All we'd need then was something to 

zap the vocal chords of interjectors and 
bliss would be complete!

No, the gadget was something fitted 
to the P.A. system itself and pre-set in 
accordance with good taste, prudence 
or local government regulations. It 
would allow the system to be used nor­
mally up to the pre-set degree of 
loudness but would turn it off if a per­
former tried to beat the limit by 
shouting too loudly, for too long, too 
close to the microphone.

Sorry about that, but the other kind 
of gadget would certainly have made 
life interesting!

Getting back to the original theme, 
C.T. from Walkerville, in South

"If concert-goers did have knobs on 
the side of their head, as accessible as 
those on an amplifier . . ."

Australia, expresses his sentiments in 
terms brief and to the point:

Thank you for your excellent article 
on sound reinforcement (!) in the 
November issue. I would like to express 
my complete agreement with every 
word you wrote.

Thanks G.T. for your support, and we 
pass on:

Matters which were specifically men­
tioned in the November article, the 
sound level in film theatres and from 
large pipe organs, were taken up by a 
reader from South Oakleigh, Vic, who 
happens to have been involved in both 
areas. After some preliminary remarks, 
which I have deleted for the sake of 
brevity, he says:

In my younger days, pre- 
CinemaScope, I worked as a city 
theatre projectionist. One buzz from 
the auditorium was a polite request for 
a little extra volume please, probably 
due to a full house; two buzzes was a 
rebuke — "You're blasting usl"; three 
buzzes for the cardinal sin — "Projec­
tion fault!".

Astute managers, faced with a restless 
patronage, would request reduced 
volume — in those days an effective 
way to keep audience noise to a 
minimum. In this age of ear-splitting, 
eye-ball popping holocausts I, for one, 
prefer not to attend the modern 
cinema.

Being also a small-time church 
organist, I am well aware of the mood 
factor associated with sound levels. The 
full diapason chorus, topped off with III 
rank mixture and tromba reeds from 
the swell is a glorious feeling, but only 
for a brief climax. For all round 
usefulness, the Salicionals, either alone 
or in 76, 8 and 4 ft chorus, with perhaps 
a little help from a quiet flute or gamba, 
is hard to beat. As Marcell Dupre has so 
ably shown, the grand organ relies on 
lots of delicate contrast to preserve its 
majesty.

In my opinion, we live in a sociologic 
disgrace, where the subtle combination 
of crowds, mood and sound volume 
has placed our culture on the edge of 
savagery.

I remember being in a large public 
hospital half a mile or so from the 
Melbourne Myer Music Bowl during a 
Pop Concert in the Spring of 1975. With 
two extra pillows jammed over my ears 
I could not make any significant reduc­
tion to the head-pounding racket late 
into the night.

On page 40 of the November issue 
the S500-D is advertised. What a 
marvellous piece of technology — 
bridged mono output of 900W into 
5 ohms and intermodulation distortion 
less than 0.02% from 20Hz to 20KHz. I 
"dips me lid" to such brilliance in 
engineering and to all similar 
achievements.

But who needs it!
Place power of any kind, be it 

automotive, political, financial or 
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sound amplification in the hands of 
anyone and see if they can remain im­
mune from the temptation to try it out, 
and having tried it, not become ad­
dicted, however slightly.

I am curious to know what became of 
"Scale Distortion", as described in my 
1944 edition of the Radiotron 
Designer's Handbook. . . . "operation 
of the loudspeaker at a volume level 
other than that of the original 
sound". .. .

It seems to me that living under the 
glow of atomic explosions has produc­
ed some kind of madness which says 
eat, drink and amplify merrily for 
tomorrow we are nuclear fallout!

The earliest reading I can remember 
doing as a small child was a book of 
"Pop" cartoon strips reprinted from the 
Melbourne "Sun News Pictorial", circa 
1935.

Pop was a genial and very portly 
gentleman, of whom his diminutive son 
asked:

"Pop, why can a man have only one 
wife?".

To which Pop replied:
"When you get older you will learn 

that the law protects those who can't 
protect themselves."

I am loathe to see any restriction on 
personal liberties, but I do believe the 
abuse of sound amplification has come 
to the point where the law should 
protect those who cannot protect 
themselves.

So let me know when you propose a 
silent demonstration in Martin Place, 
and I'll be there! Meanwhile, keep up 
the superlative value of THE electronics 
magazine.

With best wishes,
K. G.

A couple of points in this letter, not 
previously referred to, warrant brief 
comment. The first has to do with the 
emergence of very high power 
amplifiers for use in the home. C. G. 
asks: who needs them?

To be cynical it is probably trendy to 
have something more powerful than 
the 30 + 30 watts that might hitherto 
have been thought ample. The Jones' 
can sniff condescendingly at an or­
dinary piece of equipment but they 
certainly can't dismiss a system which 
provides a power output per channel 
well up into 3-figures.

However, there can be more to it 
than just that. Even operating at or­
dinary hifi listening levels, a big power­
ful amplifier can often impress with its 
"effortless" sound. I suspect that 
modest domestic hifi systems are often 
pushed into momentary overload on 
transient peaks, tending not only to 
crush the peaks but to distort what im­
mediately follows as a heritage of the 
overload.

The tendency to design loudspeaker­
systems around less sensitive drivers has 
materially increased this possibility. A 
reduction of 6dB in loudspeaker sen­
sitivity is equivalent to a 4 times reduc­
tion in amplifier power, so that 120

Now everyone can afford to own 
a digital multimeter

The Sinclair PDM35
Technical Specification

DC Volts (4 ranges)
Range: I mV to 1000V.
Accuracy of reading: 1.0% + 1 count.
Note: 10MI1 input impedance.
AC Volts (40Hz-5kHz)
Range: IV to 500V. Accuracy of 
reading: 1.0% + 2 counts.
DC Current (6 ranges)
Range: InA to 200mA.
Accuracy of reading: 1.0% + 1 count.
Note: Max. resolution 0.InA.
Resistance (5 ranges)
Range: 1 fl to 20M11.
Accuracy of reading: 1.5% + 1 count.
Note: Also provides 5 junction-test 
ranges.
Dimensions: 6in x 3in x 1 ‘/zin.
Weight: 6/2OZ.
Power supply: 9V battery 
or Sinclair AC adaptor.

Sinclair-
World leaders in fingertip electronics

ELECTRONICS Australia, February, 1978 25

Features of the PDM35 
3/2 digit resolution.
Sharp, bright, easily read LED display, 
reading up to + 1.999.
Automatic polarity selection. 
Resolution of ImV and O.lnA. 
Direct reading of semiconductor 
forward voltages at 5 different currents. 
Resistance measurement up to 20Mfl. 
1% of reading accuracy.
Operation from replaceable battery or 
AC adaptor.
Industry standard lOMfl input 
impedance.
Automatic Overload Protection.
Automatic Over-range Indication.



FORUM — continued

watts per channel is necessary to do the 
job that might hitherto have oeen done 
by 30+30 watts.

Fortunately, I think, the average hifi 
buff who invests in a high power system 
does so to banish any lingering suspi­
cion of overload. Seldom is their ambi­
tion merely to produce a louder noise.

K. G. also raises the question of scale 
distortion — a departure from the sub­
jective balance between bass, middle 
and treble frequencies when sound is 
heard in the home at a level different 
from that heard by a member of the 
audience at the original performance. 
If the level is too low, the bass seems to 
be lacking and, to a lesser extent, the 
treble. If the level is too high the 
reverse is the case.

I recall many an argument on this 
subject around the time the Radiotron 
Designer's Handbook was produced. 
One may question, for example, 
whether the scale effect can justly be 
considered a form of "distortion".

That point aside, some thought of it 
as a failing of amplifiers, whereas it is a 
purely aural effect, just as evident with 
live music as with the "canned" or 
reproduced variety.

Proceeding from this fict, it was 
often observed that concert goers do 
not, as a rule, wear acoustic headgear 
intended to boost or attenuate the bass 
and treble. They simply occupy their 
allotted seat and accept the volume 
level and the subjective frequency 
balance that results. Why then should 
listeners to an amplifier need to fiddle 
the sound balance?

The smart retort to that was that, if 
concertgoers did have knobs on the 
side of their head, as easily accessible as 
those on an amplifier, they'd most cer­
tainly twiddle them!

And then, of course, there were 
those who saw the whole discussion as 
pointless and impractical. Who would 
want, in their home, to recreate the full 
and original sound level of a symphony 
orchestra or a grand organ? In fact, 
there is no suggestion that they should. 
What is under discussion is the sound 
pressure level at the listener's eardrums 
and any likely original can be recreated

with a large amplifier in a large room, a 
modest amplifier in a modest room, or 
even a pair of close-fitting headphones 
, The truth is that the matter of scale 
distortion is still very much with us, 
arguments and all. The difference is 
that it now goes under the more 
meaningful heading of "loudness com­
pensation", sometimes introduced by a 
loudness off-on switch, sometimes built 
into the volume control circuitry, 
sometimes introduced by judicious use 
of the normal bass and treble controls. 
But, behind the "loudness" concept is 
the same set of Fletcher-Munson 
curves that inspired the earlier concept 
of "scale distortion".

Lastly, there is K. G's complaint about 
the problems of those who nave to live, 
permanently or temporarily in the 
vicinity of venues using large public ad­
dress systems. I can remember, per­
sonally, a lengthy stay in hospital, 
enlivened by announcements from a 
nearby night speedway. And a couple 
of nights in a country motel, trying not 
to participate in the town carnival!

A reader from the South Coast of 
NSW takes up this particular theme:

In the Greater Wollongong area are a 
number of sporting clubs built in 
residential areas. My wife and I recently 
attended one such club for a particular 
function. As we approached it, we 
could hear what the compere was say­
ing from a block away and, to make 
matters worse, the language he was us­
ing left a lot to be desired. I am afraid 
that people have come to accept such 
noise levels as the norm. The next time 
I have to attend such a place, I intend to 
try out those small industrial ear plugs!

L. R. (Mt. Kiera, NSW)
Yet another facet of the subject is 

raised by D. C. of Beacon Hill, NSW.
I can assure you that there are many 

people who are worried about sound 
pollution.

As a musician (principally a com­
poser) I am vitally concerned with 
sound and the effect that sound has on 
life (especially human). Such concern 
has also been recognised by others of 
the "new breed" of composers.

At the forefront of these is the Cana­
dian composer R. Murray Schafer, who 
has written a number of books which 
are available from Boosey & Hawkes, 
e.g. "The New Soundscape" and "Ear 
Cleaning".
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Recently, the Sydney Morning 
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From the Sydney Daily Telegraph: 
A news item suggesting the likely 
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one of the World’s loudest pop 
groups. The group’s leader Pete 
Townshend is suffering with serious­
ly impaired hearing!
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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.
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„^HZIRKSOUND
ft" a new name in turntables!

looks suspiciously like the celebrated C€C

. Australia s top-selling range of imported turn- 
tabJes,- will now be known as HARKSOUND But don't 
despair. . nothing’s changed but the name.

Still the same five year warranty, still the same proven 
performance, and when you consider that CEC are Japan s 
oldest and most experienced turntable manufacturer vou 
know you’re buying the best. ’ ’

The HARKSOUND range by CEC offers everything vou 
want and need for noise-free, Hi-Fidelity performance plus 
operational ease . and there’s a turntable for everyone 
'HFtA Survey figures Sept, W77.

in the HARKSOUND range—right from the BD2200 belt 
drive, up to the unique DD8200 direct drive.

The HARKSOUND features include:
♦ High quality, statically balanced S-shaped tone arm
• Adjustable anti-skating.
• High quality magnetic cartridge.
• Fully decoupled motor to turntable arm suspension
• Low profile design with balanced acrylic dust cover
• Excellent value and performance for the price

HARKSOUND b, cec
L8 ITO. •

. N.S.W. 2100. Telephone: (02)939 2922
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Hi Fi News

LOCATING PEAKS AND TROUGHS 
WITH AN EQUALISATION ANALYSER

At a function in Sydney, arranged by Audio Engineers Pty Ltd, 
Shure sales engineer Allen R. Groh presented an interesting and 
informative lecture on the subject of audio equalisation. The 
demonstration which climaxed the evening seemed to convince 
quite a few of the audience that they should take a further look at 
the idea, in respect to domestic hifi installations.

by NEVILLE WILLIAMS

For the sake of those whose memory 
needs to be jogged, audio equalisation 
normally involves the inclusion in the 
amplifier chain of a unit — an octave 
equaliser — which splits the audio 
spectrum into 10 or so adjacent 
segments. The gain in each segment is 
made variable, typically to +15dB, 
making it possible for the operator to 
vary the frequency contour of the 
system, either to compensate deficien­
cies in the transducers or the 
auditorium, or to achieve a particular 
kind of sound balance.

From the context of the lecture, it 
was evident that the theme had 
developed naturally from the Shure 
Company's involvement in the 
professional sound reinforcement field, 
where efforts are commonly made to 
analyse the intrinsic response of public 
auditoria and to compensate the in­
dividual amplifier system accordingly, 
by one means or another.

Because of the layout and physical 
dimensions of auditoria, the reflec­
tive and absorbtive surfaces, etc, some 
parts of the audio frequency spectrum 
may tend to be exaggerated, others to 
be suppressed. The absorbtion may 
even vary on a short-term basis, accor­
ding to the size of the audience pre­
sent.

Assuming that the obvious major fac­
tors have been attended to — the 
choice and placement of speakers, 
microphones, etc — a logical next step 
is to incorporate an audio equaliser in 
the amplifier chain(s) so that individual 
parts of the spectrum can be boosted or 
cut, as necessary, to give the required 
overall response.

Typical of the equipment designed 
for this purpose is Shure's model SR107 
Audio Equaliser, which offers a 10- 

octave coverage between 31 Hz and 
16kHz, with knobs providing + 15dB 
compensation at the centre point of 
each octave. A mono unit, with provi­
sion for rack mounting, the SR107 is 
clearly intended for professional 
situations.

Shure engineer Al Groh demonstrates 
the M615AS audio analyser in a PA 
situation.

But, like many in his audience, Al 
Groh confesses to being a professional 
by day and a home hifi enthusiast by 
night and it was inevitable that he 
should begin to ponder the short­
comings of his own domestic listening 
room. He took physical and electrical 
measurements, worked out standing 
wave modes, moved furniture around 
and experimented with stereo 
equalisers of one type and another, un­
til satisfied that the sound actually 
reaching his ears was as flat as possible 
in terms of frequency response.

Fired up by the results, he wrote a 
paper on the subject for the Journal of 
the Audio Engineering Society 
(December 1974, p 795) and added it to 
his repertoire of things to talk about 
during his Shure promotional tours. 
That's how it came to be featured at the 
Sydney Hilton gathering, on behalf of 
Shure and Audio Engineers Pty Ltd.

Al Groh had, in fact, offered to talk 
about the Shure V-15 phono cartridge, 
with which he had been involved in tne 
design stages, but Audio Engineers felt 
that it might be difficult to add to what 
had already been said and written 
about what is possibly the world's best 
known cartridge. Audio equalisation 
would be a subject of more interest.

The conventional attitude to 
domestic hifi installations is that one 
should aim for a system having the 
flattest possible frequency response 
and set it up in the largest available 
listening room. It is taken for granted 
that the room will have a significant 
effect on the frequency balance, par­
ticularly at the bass end, but this has to 
be accepted. One should be thankful 
that a pair of human ears can do a 
rather remarkable job sorting out direct 
from reverberant sound, thereby mak­
ing the best of what might be a bad job.

But the whole point of Al Groh's lec­
ture was that it needn't be that way. A 
dual-channel audio equaliser, 
providing a plus and minus control 
over discrete frequency bands across 
the audio spectrum, will allow a hifi 
enthusiast to compensate in part for the 
vagaries of the listening room —( and 
possibly loudspeakers — giving a much 
improved overall response.

The concept is not new, of course, 
equalisers having been available for 
years in the hifi shops, intended for use 
with high quality systems. Al Groh was 
simply reinforcing the option but, in 
doing so, he also drew attention to a 
problem: equalisers are frequently 
used haphazardly and for the wrong 
purpose, creating as many problems as 
they solve.

So, what the enterprising hifi dealer, 
or the well-heeled hifi enthusiast needs 
is a new audio analyser just released by 
Shure. With it, they can resolve the 
problems of listening rooms, optimise 
loudspeaker and listening positions and 
set up a stereo equaliser by measure­
ment rather than guesswork. And, if 
they happen to be in the quality public 
address business, the same technique
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■■ tests show that the ADC XLM-MKII cartridge causes
■ " M I WT MJ WT mill no Perceivable wear until after 60 plays. Industry sources
I — *1 ■ I | | estimate the "life of a record" (the average number of times a
WHI A wA IwMMU 11 W record is played) to be 40 to 50 plays.
11B If WI?B1TB Dl I? ills? n D facturers may talk about less 
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™ WB aiWVMHW WW ■■■■■■ proven no wear over the

OVER THE LIFE average life of a record.
The reason for this is our unique patented 

design. It's patent #3294405.

OF A RECORD
We call it the "induced magnet" cartridge.

Most cartridges are designed so that 
a heavy magnet is part of the
moving system.

The ADC XLM-MKII is
different, because our engineers found a way to detach the magnet and repo­
sition it above the stylus, so the stylus applies less pressure against the groove.

Less pressure means less wear.
The fact is, of all the leading brands,/VDC cartridges have the lowest mass 

moving system you can buy. That means better sound and superior performance. J
The XLM frequency response is exceptionally flat, from 15Hz to 24KHz 

— 1.5dB. And for the ultimate in stereo reproduction, it has a minimum of 
28dB of channel separation.

Think about it. In the long run you'll probably spend more on your record collection than you 
will on your whole stereo system. So it makes sense to buy a cartridge 
with proof that it makes your records sound better and helps them 
to live longer. The /VDC low mass cartridge. —-----—

Unbelievable.THE ADC
LOW MASS CARTRIDGEIl A BSR COMPANY
IT HELPS YOUR RECORDS LIVE LONGER. BSR (A'asia) Pty. Ltd., 

Anne Street, St. Mary's, NSW 2760.

THE PROOF: THE DIFFERENCE:

This is a photomicrograph of a 
20kHz record groove that has 
never been played before.

This is a photomicrograph of a 
similar 20kHz record groove 
played 75 times with an ADC 
XLM-MKII cartridge. As you can 
see there is no difference.

The way to get the most accurate reproduction of sound is to 
lower the total effective mass of the moving parts of the stylus. 
And that's exactly what our engineers did. In fact, of all the 
leading brands, ADC cartridges 
have the lowest mass moving INDUCED MAGNET
system you can buy.7 MAGNET

* CBS Technology Center Project 1108: Record Wear Test Program. Performed for Audio Dynamics Corporation. December 1976. COMPTON BSR137
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Concentric knobs at the left control 
the pink noise output level to the 
amplifier system, and the microphone 
channel gain. The right-hand knob 
controls the dynamic hi/lo aperture for 
the LEDs, which glow above or below 
the appropriate octave calibration.

® © ® © J¿hC(-©-)$•© © 
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can be used for such systems, as well.
Shure's new M615AS analyser con­

sists of a special microphone type 
ES615, and a "black box" containing a 
pink noise generator, an amplifier and 
LED display which indicates whether 
the response in various parts of the 
spectrum is above or below some 
preset level.

"Pink" noise is produced by first 
deriving "white" or aperiodic noise 
from a diode or other such source, and 
reducing the amplitude, with rising 
frequency, at the rate of 3dB per oc­
tave. The resulting energy distribution 
across the spectrum then closely ap­
proximates that in wide-range program 
sound. The pink noise signal voltage 
can be varied, as necessary, and fed 
into an amplifier system at either "Mic" 
or "Aux" level.

With the hifi amplifier controls set for 
a flat response, the pink noise is then 
reproduced in the room at a level safely 
above the natural ambient but not so 
loud as to embarrass those conducting 
tests to to overload any part of the 
system.

The microphone is most logically 
placed close to the normal listening 
position in the room, and the gain set­
tings adjusted so that the analyser can 
begin to display on its LED readouts 
those parts of the spectrum where the 
sound pressure level is above or below 
average. The dynamic range of the 
analyser can be adjusted for the most 
meaningful readout, from +6dB at the 
wide setting, down to + 1dB.

Al Groh admitted that there could 
always be argument about microphone 
placement, on the basis that moving it a 
foot or so in any direction from the 
nominated listening position could 
modify results. However, the use of 
pink noise has an "averaging" effect on 
standing waves, so evident in sine-wave 
testing, and allows readings to be ob­
tained which are certainly more 
meaningful and repeatable than sub­
jective observations.

He went on to stress, however, that 
the wrong thing to do, having obtained 
a reading of room response, is to resort 
immediately to electrical compensation 
by the use of a spectrum equaliser.

Peaks around 500Hz, 1000Hz 
and 4000Hz, and reduced out­
put around 32Hz and 16kHz are 
indicated by the readout situa­
tion illustrated on the left.

Even a relatively modest trough of, say, 
6dB requires four times the power to 
compensate electrically; that kind of 
demand can rapidly push an amplifier 
or a loudspeaker into overload, trying 
to make up for deficiencies in a room.

In practice, at a resonant frequency 
in a room, the observed sound pressure 
level may vary by up to 15dB, depen­
ding on the source position and the 
listening position.

The proper thing to do is to try mov­
ing the loudspeakers or the listening 
position, or both, to smooth out the 
worst inequalities in the room 
response. Only then should resort be 
had to the equaliser.

In researching his paper, Al Groh 
took dimensional measurements of 
typical listening rooms and drew up a 
table of frequencies below about 400Hz 
for which those measurements 
represented multiples of half-waves. 
For example, a typical dimension of 
4.2m (13.75ft) would be expected to 
produce a major standing wave or reso­
nant effect at 40Hz, and lesser effect at 
other harmonically related frequencies.

As a further step, he drew node lines 
on floor and elevation plans of the 
rooms to show where loudspeakers 
could be placed to minimise room ex­

A typical Soundcraftsman stereo graphic equaliser which can be plugged into the 
tape monitor link of most stereo amplifiers and receivers, while still giving access 
to the circuit for other devices. Its 10 octave sliders per channel give control of up 
to 12dB boost and cut over frequency bands between 20Hz and 20kHz. 
Signal/noise ratio is quoted as 96dB, and total harmonic distortion typically .05% at 
a 1V signal level.

citation for at least some ot the major 
modes.

Typically, subsequent electrical 
measurement in a particular room 
showed a major response peak at 100Hz 
and this was identified as one which 
had been predicted at 98Hz; to deal 
with it, the loudspeakers were moved 
about 3ft out from the wall behind 
them, closer to the node for that 
resonance. This reduced the 100Hz 
peak but exposed another smaller peak 
at 138Hz, attributable to the floor­
ceiling dimension. Raising the speaker 
off the floor by 1ft smoothed this one 
out and contributed towards a situation 
that could far more easily be dealt with 
by the electrical equaliser.

While not everyone would have the 
facilities or the expertise available to 
the Lecturer, he was able to make a few 
general observations which the 
audience found helpful.

If a loudspeaker system is placed 
against a wall, it works into a 
hemisphere rather than a sphere and 
this tends to increase the effective 
sound pressure level at low frequen­
cies. Placing it adjacent to two walls in­
creases the effect again, while putting it 
in a corner formed by two walls and the 
floor (or ceiling) reinforces the effec­
tive bass output to an even greater ex­
tent.

With a small speaker system, the bass 
reinforcement may be sonically im­
pressive but since it can only take place 
at frequencies where the system has 
reasonable output, corner placement 
can lead to heavy emphasis of the 
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HIFI NEWS — continued

100Hz region, and a very "boompy" 
result.

With a large speaker system, with an 
already reasonable bass response, too 
much bass reinforcement from the 
floor or adjacent walls can seriously un­
balance the sound.

Al Groh also pointed out that, as dis­
tinct from low end reinforcement, one 
or more dips in the output can occur in 
the region around 200Hz because the 
distance from the woofer cone to an 
adjacent wall (or floor) surface and 
back again may approximate a half 
wave length at such frequencies. The 
reflected half-wave cancels the original 
wave, causing a dip in the response.

This should be kept in mind when 
moving loudspeakers in order to con­
trol the response at the lowest frequen­
cies. Try to position them so that the 
airpaths from the woofer to adjacent 
surfaces are of different length, so that 
half-wave cancellation effects will be 
dispersed rather than coincident.

Ideally, the environment for each of 
the stereo pair of loudspeakers should 
be symmetrical to ensure balanced out­
put at all frequencies and stable stereo 
imaging. Where the environment is not 
symmetrical, due to doorways, etc, the 
behaviour of the system can be con­
sidered one channel at a time and the 
most acceptable compromise sought.

As a rule, the listening position is less 
flexible, being usually near the centre 
line at the opposite end of the room. 
However, the seating may be arranged 
close to the wall, or a little away from it, 
as appropriate.

These observations are appropriate, 
of course, whether or not the listener 
intends to instal an audio equaliser. In 
the one case, optimising the room 
layout will bring its own reward; in the 
other, it will reduce the demands on 
the electrical circuitry, particularly 
where it may otherwise be called upon 
to cope with deep troughs or sharp dis­
continuities.

One point Al Groh stressed: an 
equaliser is not intended to replace the 
tone controls in a domestic hifi installa­
tion. Its proper role is to correct 
peculiarities of the loudspeaker system 
and the room, perhaps allowing a dB or 
so for known vagaries of the cartridge. 
Once properly set up, it really should 
not need to be altered unless there is a 
major change in the system.

Subjective impressions that the 
sound is a little bright or a little dull on 
some programs, or needs a touch-up in 
the bass end, are best met by use of the 
normal tone controls which can impose 
a smooth upward or downward slope, 
as required.

As a climax to the lecture, Al Groh 
fed the Shure M615AS spectrum 
analyser into the amplifier system being 
used and picked up the pink noise in 
the audience area with the analyser's

While conforming to the now popular 3-in-1 format, the new SM-3600 Stereo 
Music Centre by Toshiba-EMI has moved positively towards the hifi area with a 
belt-driven semi-automatic turntable, magnetic cartridge in a removable 
headshell, cassette deck with Dolby, bias and equalisation options, a tuner 
providing coverage for LW, MW, SW, FM and FM multiplex, and an 18W RMS per 
channel amplifier with full control facilities. Further details are available from 
Toshiba-EMI (Australia) Pty Ltd, 16 Mars Rd, Lane Cove NSW 2077.

own microphone. Some of the upper 
LEDs glowed, showing peaks, and some 
of the lower LEDs, showing dips. Ap­
propriate adjustment of the correspon­
ding frequency bands in the equaliser 
being used turned the LEDs off.

Narrowing the range limits of the 
analyser brought some of the LEDs back 
on again, requiring more critical adjust­
ment of the equaliser to extinguish 
them and really flatten the system.

This done, a few musical selections 
were played with the equaliser switch­
ed in and out and the difference was 
quite obvious. No one disagreed that 
tne equalised version sounded just that

A recent addition to the AKAI range of 
hifi equipment, the AP007 is a direct 
drive turntable with a wow and flutter 
figure of 0.03% and a S/N ratio of 61dB. 
Speed is adjustable by 4% at 33 rpm and 
5% at 45 rpm. An S-snaped arm is fitted, 
with lateral and horizontal balancing 
and anti-skating. The headshell will ac­
commodate a wide range of cartridges. 

much more balanced but Al Groh add­
ed, as his opinion — and we 
paraphrase:

"For my complete enjoyment, the 
flat sound is a little on the bright side 
on some music. I'd roll it off a bit with 
the treble tone control."
FOOTNOTE: We noticed an inquiry 
and an answer in an overseas publica­
tion which may shed some light on 
equaliser terminology.

The writer explained that the con­
ventional "graphic" equaliser splits up 
the audio spectrum, typically into oc­
taves, by using a number of fixed filters 
(eg 10). The only adjustment is of the 
signal level from each channel and, if 
this is controlled by a bank of slide pots, 
mounted side by side, the frequency 
contour is more or less evident from 
the position of the slider knobs — 
hence the term "graphic".

A "Parametric" equaliser is one 
which often uses fewer filters but ad­
justable in terms of centre frequency 
and bandwidth, in addition to 
amplitude. In setting up this type of 
equaliser, the "level" portions of the 
spectrum are ignored and the filters are 
adjusted individually to compensate 
specific peaks and troughs.

Filters which are fully adjustable — 
centre frequency, bandwidth and gain 
— are sometimes referred to as 
"smart". The non-adjustable type are, 
by contrast, referred to as "dumb" 
filters.

A parametric equaliser can be used in 
graphic mode provided it has enough 
filters and provided they can be set up 
to give a continuous over-lapping 
coverage of the total spectrum, as the 
"dumb" filters already do. ®
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MODEL ME-521 
SPECIFICATIONS:

Display: 7 segment LED
Maximum Indication 999
Measuring Mode: DC V, AC V, DC 
mA, AC mA, OHMS
DC 
AC 
DC 
AC

Volts: + 0.5%
Volts: + 1.0%
Current: + 1.0%
Current: +1.0%

OHMS: +1.0%
Polarity: Automatic, negative 
polarity indication
Zero ADJ: Automatic
Over Range: Indicated by 
flickering of readout
Power: DC 6V AA SIZE
Size: 95(W) x 155(H) x 44(D) mm

inc Sales Tax

FULLY WARRANTED 90 DAYS

add $2.50 
pack & freight

OC«*

AMPEC ENGINEERING CO. PTY LTD
42 THE STRAND, CROYDON, N.S.W. 2132. TELEPHONE: (02) 747-2731, (02) 74-8063. CABLE ADDRESS:
AMPEC SYDNEY. TELEX: AA27136. • MELB: 569-6984 • ADEL: 51-4713 • PERTH: 328-3116 • BRIS: 391-5136

RADIO DESPATCH SERVICE 869 GEORGE ST, SYDNEY. PHONE 211-0816.



Why blame your tape recorder 
for problems caused by 

your tapes?
Every day people all over 
the country go into hi fi 
dealers with complaints 
about their tape recorders.

When in reality what 
they should be complain­
ing about is their tapes.

Because the fact is, a lot 
of the problems that 
plague tape recorders can 
be attributed to bad tape.

HEAD WEAR IS CAUSED BY YOUR 
RECORDER. OR IS IT?

If you have to clean your 
tape heads more than 
usual ... for example ... it 
could be that your tape 

doesn’t have a special 
nonabrasive head cleaner.

Maxell has one.
If your recorder jams, it 

can be any number of 
things. Maxell does some­
thing to prevent all of 
them happening.

JAMMING IS CAUSED BY YOUR 
RECORDER. OR IS IT?

Inside, we use free roll-

We make our cassette 
shells of high impact poly­
styrene. And then so they 
won’t crack even after 
years of use, we finish them 
to tolerances as much as 
60% higher than industry 
standards.

Maxell tape is made of 
only the finest polyesters. 
And every inch of it is 
checked for even the 
slightest inconsistencies.

—
ing Delrin rollers so the 
tape doesn’t stick.

And finally, we screw 
instead of weld everything 
together because screws 
make stronger cassettes.

If your tape recorder 
frequently suffers lapses in 
sound, it could be the 
tape is of inferior quality.

POOR TRACKING IS CAUSED BY 
YOUR RECORDER. OR IS IT?

So if you’re having prob­
lems with your recorder, 
try a Maxell cassette, reel- 
to-reel tape.

You might find there’s 
really nothing wrong with 
your tape recorder, just 
with your tape.

axellii.

maxEllra.3 maxaira.35-90

sim cell Recording Tape write to Service, P.O. Box 49, Kensington, N S W. 2033
WT4/79



The strange case of the

TECHNICS A+
AMPLIFIER
Towards the end of last year, Technics an­
nounced the release of their new class A+ power 
amplifier, as pictured in our December issue. In­
trigued to know what the term really meant, we 
arranged for our resident Sherlock Holmes, in 
the person of the writer, to interview the 
Japanese engineers in their home territory, in 
Osaka.

by NEVILLE WILLIAMS

Once again, Sungravure cartoonist Brian Evans insists that 
any resemblance between the characters portrayed and a 
couple of magazine editors from Sydney is entirely inten­
tional!

As it transpired, several other Australian editorial 
Sherlocks converged on the same site with the same objec­
tive in view. Between us we came up with lots of clues out, 
in a most un-Holmes-like way, we had considerable difficul­
ty in fitting them into a logical pattern.

No one was heard to say: "Elementary, my dear Watson!"
The Technics amplifier people had been warned 

beforehand that inquisitive visitors from Australia would be 
asking about class A+, as envisaged by my observation in 
the December issue: "By the time you read this, I may have 
been able to put the questions directly to the engineers in­
volved. . .

But two problems arose:
The first was that the Japanese engineering staff assigned 

to explain the principles to us — in English — did not pitch 
their initial presentation at an adequate level for editors 
who needed, later, to write for a technical readership. It 
would have been more appropriate for hifi merchandisers, 
needing only a broad outline to back up their sales 
literature.

When we began to probe more deeply, the second 
problem intruded: the language barrier. It became acute 
when we began to speculate on the possible similarity 
between the Technics class A+ circuit and the QUAD 
"current dumping" amplifier — an odd enough term in 
English, let alone what it might turn out to be in Japanese!

When it became clear that we were going around in 
linguistic circles, we re-framed our speculation into a 
specific question, to be answered in a later session:

How does the class A+ amplifier really work and is it 
similar in concept to the QUAD approach?

These remarks are not intended as a criticism of the 
Technics engineers. Their knowledge of English was a lot 
better than ours was of Japanese. I knew "sayonara", "pop­
pasan" and "odomo". Somebody else could express 
"thanks" and "good morning" and count all the way to 10. 
But that was about our limit!

In the second session, a couple of days later, the 
engineers came up with a series of sketches, illustrating the 
operation of several amplifier output stage modes for both 
low level and high level signals. It closely paralleled the 
opening theme of our article in the December issue.

They pointed out that, in the classic transformer-coupled 

push-pull class A stage, the output devices were biased to 
draw half the peak current they would be called upon to 
deliver at full power. Both devices contributed equally to 
the final output over the whole signal cycle, at either low or 
high amplitude. Intrinsic distortion was low, but the de­
mand on the power supply was heavy and the dissipation 
embarrassing for higher power amplifiers.

In a class AB amplifier, the quiescent demand on the 
power supply is reduced by biasing the output devices 
somewhere between the class A condition and cut-off. A 
class AB amplifier operates like a class A amplifier for low 
signal levels but, for higher signal levels, one output device 
tends to cut off during alternative half-cycles, whilst its op­
posite number conducts heavily and delivers most of the 
output power on its own. This transfer of the high-level 
workload from one output device to the other on successive 
half-cycles is a potential source of distortion, needing to be 
combated by critical circuit design and heavy reliance on 
negative feedback.

A class B amplifier carries the thinking a step further with 
both output devices biased very close to current cut-off. At 
virtually all signal levels, low or high, the output is delivered 
from the respective devices alone on alternative half-cycles. 
The very low standing current offers a considerable 
economy in power supply design and dissipation, but the 
abrupt transfer of the workload from one device to the 
other tends to produce a switching transient (or switching 
distortion) which may defy either design or negative feed­
back to eliminate completely. Being a fairly constant com­
ponent of the output signal, it is most likely to constitute a 
significant and perceptible percentage of distortion in its 
effect on low level signals. It provides the most likely reason 
why enthusiasts tended to reject early transistor amplifiers 
on the grounds that, while they had plenty of power, they 
lacked "sweetness" at ordinary listening levels.

Proceeding to answer our specific question, the Technics 
engineers acknowledged that the QUAD current dumping 
amplifier offered an interesting answer to this last-named 
problem in that it used virtually two output stages in 
parallel. A small class A amplifier delivered power to the 
load (the loudspeaker) for the initial signal excursion either 
side of the zero line. Before the signal reached an amplitude 
sufficient to overload the class A amplifier, it drove into con-
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SPECIAL PURCHASES
GARRARD Model SL65B

RECORD CHANGER AT LESS THAN 
1/3 LIST PRICE —

(RECOMMENDED RETAIL PRICE $110.00) $29.50
SUPPLIED WITH GOLDRING MAGNETIC CARTRIDGE AND DIAMOND STYLUS.

CAN BE SUPPLIED WITH SHURE M75-6 
MAGNETIC CARTRIDGE AND DIAMOND STYLUS AT $2.50 EXTRA 

ALSO AVAILABLE WITH CERAMIC CARTRIDGE 
ALL CHANGERS NEW IN ORIGINAL CARTONS

A precision automatic and manual record-playing unit fitted with Garrard Synchro-Lab4 
pole shielded motor to provide constant speed conditions for the 10’/s 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 styles 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.

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. P0ST AND PACKING EXTRA
NSW $2.75 Vic., SA & Qld $4.75
Tas., WA & NT $6.00 (Reg. post $2.00 extra)

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

$59.00
NSW $3.50
VIC., QLD, SA $5.00
WA, TAS. $6.50

plus post & packing

(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 137;” by 8” by 4” high SUPPLIED IN WALNUT FINISHED CABINET WITH 
OPERATION INSTRUCTIONS & SCHEMATIC DIAGRAM

NEW MAGNAVOX — MV50 — 50 WATT 
SPEAKER SYSTEMS

4s featured In Feb. 1976 Issue of Electronics Toda, 
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 freight extra
per rail or air freight.

PER KIT Cabinet available.

NEW GOODMANS-FOSTER 3-WAY 4 SPEAKER 
HI-FI SYSTEM

Frequency Range 45 to 22,000 cycles. Power rating 25 watt. Imp- 
Bohms. 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 and inductance) innabond, 
speaker fabric and plans of cabinet. Cabinet dimensions 23”x13”x10”. 
Post & Packing extra: NSW $2.70, Vic., SA, Qld $4.70, WA 5.70. 
(Registered Post $2.00 extra if required) cabinets available

__ _____________  $39.00 PER KIT

SHURE MAG. CARTRIDGES
New Shure M75-6 Magnetic 
Cartridges with diamond stylus $12.50 POST FREE

GARRARD M.82 
$57.00 

TRANSCRIPTION 
CHANGER 

Supplied with Goldring Magnetic Car­
tridge with Diamond Stylus. Post & pack­
ing (Reg. post) NSW $3.60. Vic , SA. Gid 
$4.74, Tas $5.50. WA & NT $5 80

GARRARD CC10A RECORD CHANGER $14.75
Fitted with a Sonatone Garrard Ceramic Cartridge Sapphire Stylus 

supplied with template and instructions.
Post & Packing: NSW $2.50. Inter. $3.50.

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. _____ ______________________$16.50

CLASSIC RADIO
245 PARRAMATTA RD, HABERFIELD 2045. PHONES 798-7145, 798-6507.
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The strange case of...

THE TECHNICS A+ AMPLIFIER

duction one-half or the other of a heavy-duty class B stage 
which supplied the necessary signal current to the load over 
the remainder of the signal envelope.

While the Technics engineers were hesitant about criticis­
ing a competitive product, they indicated that, while the 
QUAD scheme did eliminate switching transients from the 
zero crossing region, there was a danger of the transients 
reappearing, in some form, part way up each signal 
envelope, where the class B stage took over.

When we pointed out that the voltage envelope from the 
class A amplifier was continuous and that QUAD engineers 
had put forward maths to validate their particular negative 
feedback arrangement, the Technics representatives 
countered with a few "yes, buts. . . ." and deflected further 
discussion. Their job was not to argue the merits and 
demerits of somebody else's amplifier, but to talk about 
their own, which they felt to be a newer and further step 
towards the ultimate.

FIG. 1
The first basic diagram put up on the board by Technics 
engineers in Osaka. Initial guesses as to how it worked prov­
ed wrong. The explanation set out in the accompanying text 
appears to fit all the clues which have managed to filter 
through the communication barriers between the Japanese 
engineers in the Technics labs and our own editorial desk.

So we turn back to the basic diagram (Fig. 1), which they 
had displayed on the board two days earlier and which had 
been the centre of so much discussion. It shows the in­
coming signal passing through a low level amplifier, and 
thence to a class A power stage driving the loudspeaker, and 
operating from a split power supply of + 5V. The incoming 
signal is also fed to what is shown as a class B power supply 
amplifier connected to the junction of the two 5V supplies.

In the SE-A1 stereo amplifier there are, of course, two 
such systems, one for each channel.

Struggling to bridge the communications gap, our first 
reaction was to say: ah yes! The class B amplifier injects 
voltage in series with the + 5V and —5V supplies, boosting 
them respectively to +110V and —110V, preserving the 
balance of the class A amplifier and allowing it to handle 
large peaks of signal. But please: two questions. . . .

Shouldn't the connection between the two 5V supplies be 
broken to allow supplementary voltages to be injected in 
series with each supply? Assuming this to be the case, is the 
rise time of the class B amplifier fast enough to match the 
transient requirements of the class A amplifier?

Whether or not the Japanese engineers understood all the 
words, they certainly reacted when we tried to modify their 
drawing to show branching lines from the class B amplifier 
to the two power supplies.

No way! The junction was a single common point being 
driven at signal frequency between the limits of + 105V.

So the Australian party went into another huddle and 
came up with a second flash of inspiration: maybe the class 
B amplifier simply delivered power to the load through the 

series impedance of the 5V supply and each output tran­
sistor in turn? A "series" version of the QUAD design?

When we got this idea across, it was denied just as 
positively. The collector impedance of the class A transistors 
is so high that no useful current could be fed back through 
them into the load in that simplistic fashion.

Only then did the real message begin to seep through and 
it was confirmed later by a somewhat expanded-basic 
diagram (Fig. 2) which I came across in an all-Japanese 
brochure.

At low signal levels, output is delivered from the class A 
stage, operating in conventional mode, predominantly from 
its own balanced +5V and —5V supply. The centre point of 
the supply is not directly grounded, but floats at near- 
ground potential under quiescent or near quiescent con­
ditions.

A natural reaction is to wonder about the power output 
capability of this basic and much-vaunted class A amplifier. 
How much power can it deliver to the load before tne big 
class B (and maybe suspect) stage gets into the act? The 
QUAD design invited exactly the same speculation.

In the case of the Technics amplifier, and looking at Fig. 1, 
the most meaningful estimate would be to allow for a 1V 
drop across each output transistor, suggesting a maximum 
peak-peak voltage swing across the speaker of 8V. This is 
equivalent to about 2.8V RMS, or 1 watt when referred to an 
8-ohm loudspeaker.

This is a surprisingly small figure when compared with the 
quiescent input to the class A amplifier (10V x 7A = 70w). 
Clearly, the class A output transistors are very heavily 
forward biased for another reason and this, in fact, turns out 
to be the case.

Technics engineers pointed out that the class A amplifier 
never does work in isolation. The same signal which drives it 
is also fed to the high power class B "power supply" 
amplifier. In the presence of signal, the class B amplifier 
begins to swing the floating centrepoint of the two 5V 
supplies at signal frequency and in such polarity that it adds

FIG. 2
A somewhat more detailed explanatory diagram extracted 
from a Japanese leaflet. The significance of the various 
voltages is explained in the accompanying text.

to the supply of the transistor which is passing through the 
upward current half-cycle. Thus, if the base of the upper 
class A output transistor in Fig. 1 is being swung positive, 
causing it to draw more current, the class B power supply 
amplifier will proportionately augment the voltage applied 
to its collector.

A couple of statements which emerge from this discussion 
were to the effect that, through generous use of negative 
feedback, the class A and class B amplifiers have exactly the 
same gain relative to the common input signal. Further on a 
conceptual basis, the 5V supplies look after the voltage drop 
across the class A transistors, while the class B system 
supplies the voltage across the load.

Tnese observations start to make sense once the basic 
operation has been grasped.

Let's look at the more detailed diagram, Fig. 2.
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Taking the extreme case, consider that a full positive­
going swing is applied to the upper class A transistor, Q1, so 
that there is a cyclic increase in it's collector current. 
Simultaneously, the signal applied to the class B power 
supply amplifier cycles the upper class B transistor Q3 into 
full conduction, adding + 104V (105 — 1 V) in series with the 
+ 5V supply and carrying the collector of Q1 to +109V (the 
upper set of figures). In turn, the emitter of Q1 will cycle 
towards +103V, which will be applied to the loudspeaker.

On the alternative half-cycle, tne position reverses. The 
collector of Q2 cycles from —5V towards —109V, and the 
emitter to —108V (the lower set of figures).

The figures suggest an absolute peak-peak audio voltage 
across the loudspeaker of 216V, equivalent to about 76V 
RMS. Across 8 ohms, this would represent a power level of 
well 700 watts, or double that figure into 4 ohms!

These two figures are fascinating in that they indicate how 
far such a system could be pushed in the absence of 
limitations on device and supply current — and of 
prudence! Technics engineers have obviously applied con­
straints to the design to limit the rated output for 0.003% 
distortion to a mere (!) 350w into either 8 ohms or 4 ohms. 
This corresponds to +75VP across an 8 ohm speaker or 
+53VP across 4 ohms.

Okay, fine! But what happens to each class A output tran­
sistor during those half cycles when its supply voltage is not 
being augmented? Intuitively, one might expect a reversal 
of supply polarity, but this is not the case.

Looking again at Fig 2, it will be noted that the collectors 
of Q1 and Q2 have a fixed 10V differential by virtue of the 
floating power supply. Thus, when the collector of Q1 peaks 
at +109V, the collector of Q2 peaks at +99V. But the 
emitter is at +108V, so that, as the base is cycled towards 
cut-off, the effective collector — emitter voltage actually in­
creases.

And here the reason emerges for the very high forward 
bias on the class A stage: by setting the current at 7A at a 5V 
supply, quite a large signal swing can be accepted before 
the transistors approach cut-off, particularly with the 
collector-emitter voltage cycling upwards at the same time.

In fact, an isolated reference in the scattered and sparse 
English-language literature confirms that the peak current 
of the conducting transistor is 14 amps so that, over the 
whole cycle, Q1 and Q2 cycle somewhere between the 
limits of 14 amps and close to 0 amps.

So we proceed to a tentative summary — tentative 
because we have not seen a circuit, a manual, or even a 
published analysis of the system, at the time of writing. Nor 
have we had much success in getting lucid translations of 
Japanese leaflets.
• As a basic balanced circuit, the class A amplifier could 
deliver only a very limited power to the load, probably 
much less than 1 watt. The design depends on the fact that, 
with any signal input at all, its capabilities will be boosted by 
synchronous power fed to it from the class B amplifier.
• Q1 and Q2 might actually be considered as emitter 
followers coupling the input signal to the loudspeaker load. 
On alternate half cycles the collector voltage to each is 
augmented by the class B amplifier to allow it (Q1 or Q2) to 
cope with the large upward swing in collector current.
• Both output transistors do apparently conduct through 
the whole input cycle and, in this respect, justify the 
description as class A. However, the selective supply voltage 
boost to each output device on alternate half-cycles is a 
further step away from the traditional view of a class A stage: 
no current cut-off, plus stable supply voltage and complete 
symmetry. Besides being more marketable, Technics choice 
of the term class A-F seems nevertheless to be justifiable 
and certainly a lot more meaningful than the choice of yet 
another arbitrary letter: class L,M,N, &c.
• Based on the above statements, there should be no 
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switching phenomena in the main signal path, and therefore 
no switching distortion. To judge by the ratings, negative 
feedback has looked after other distortion components very 
effectively indeed.
• The quiescent power load of the class A amplifier (circa 
70w), plus other circuitry is quite manageable. The class B 
power supply amplifier which basically supplies the watts for 
the loudspeaker load (up to 350w per channel) is no 
different in its demands from any conventional class B ' 
amplifier of comparable power rating.
• Leaving aside the obvious language difficulties, there 
would be scope for an interesting debate between cham­
pions of the QUAD and the Technics approach. Both started 
off with the same goal. QUAD ended up with a low-power 
class A and a high-power class B amplifier in parallel- 
Technics have put them in series and opted for a much 
higher powered unit. They say, however, that the class A + 
approach would make sense for stereo amplifiers rated from 
80-F80w upwards.

One final point:
In the discussion, we felt that we had spotted one fun­

damental loophole in the Technics approach.
The whole design proceeds from the assumption that a 

class B amplifier can never be perfect. How can you feed the 
imperfect output from a class B amplifier into a class A 
system without compromising the latter's performance and 
defeating the whole purpose of the exercise?

Technics engineers answered this by drawing on the 
board a family of collector curves: collector current against 
collector voltage for different values of base bias. They 
pointed out that device transconductance and collector 
current are substantially independent of collector voltage, 
but heavily dependent on base bias.

Even if tne collector supply voltage from the class B power 
supply amplifier contained some distortion, it would not 
appear as a component in the class A amplifier collector 
current driving the loudspeaker. The current through the 
class A amplifier is almost entirely dependent on the base 
(i.e., signal) current.

Point made! And there we leave the class A-F amplifier 
until some possible future occasion.

Distortion Measurement Set

A new true-rms distortion analyser, cum AC voltmeter, 
cum low distortion oscillator from Hewlett Packard can 
make true harmonic distortion measurements as low as 
0.0018% from 10Hz to 110kHz, including harmonics to 
330kHz. Designated as model 339A, it is designed for use by 
engineers in audio, broadcast and amplifier development.

For distortion measurement, automatic set level and null­
ing is standard, accuracy from 20Hz to 20kHz being +4%.

As an rms voltmeter the 339A can cope with inputs from 
1mV RMS to 300V over the range, and is calibrated in volts, 
dBV and dBM into 600 ohms.

As a source oscillator, the instrument provides sine wave 
output from 10Hz to 110kHz, with distortion over the critical 
20Hz to 20kHz range of 0.0018%, Accuracy is +2% of the 
calibrated frequency,.and output adjustable from under 
1mV to 3Vrms.

Price is $2090 plus duty and sales tax if applicable
(Hewlett-Packard Aust Pty Ltd, 31-41 Joseph St, Blackburn
Vic 3130.)



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

Cl 20
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SOLE AUSTRALIAN AGENTS:
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HIFI REVIEWS

Realistic Lab-400 turntable
The Realistic Lab-400 direct-drive automatic turntable has two 
motors. One drives the platter, while the other drives the arm 
mechanism which uses a reed relay for end-of-record sensing. The 
Lab-400 has two speeds and is supplied complete with cartridge 
and cover.

In appearance, there is little to 
differentiate the Realistic Lab-400 from 
other well-finished turntables of Asian 
origin. The tone arm is of the familiar S- 
shape with removable headshell and 
adjustable counterweight. The platter 
bears prominent stroboscope marks 
which are illuminated by a neon light. 
The plinth is finished in "walnut 
grained vinyl veneer", to quote a 
sticker on our sample.

Overall dimensions are 450 x 150 x 
370 mm (WxHxD) and mass is 7.2kg. 
Clearance of 50mm is required at the 
rear of the plinth to allow the tinted 
perspex cover to swing up. The cover is 
easily removable and has spring loaded 
hinges. The plinth has large shock- 
absorber feet which look as though 
they are adjustable, although they are 
not. They provide good acoustic 
isolation, however.

On the left-hand side of the plinth 
are the speed selector and two speed 
adjusting verniers.

On the right-hand side of the deck 
are the other controls. Rearmost is the 
damped cueing lever. In front of that is 
the disc diameter selector and right in 
front is the main control lever which 
has three positions: Start/Reject, Off 
and Start/Repeat.

Effective length of the tonearm is 
220mm. It is statically balanced with a 
rotatable counterweight which also 
provides the tracking force settings, up 
to four grams. This is really too large a 
range of tracking force. There are few 
cartridges of good quality which 
require more than two grams, and they 
would be unlikely to be used with a 
turntable in this price bracket.

As a result of having to provide a 
wide tracking force range with the 
counterweight, the calibrations are 
rather coarse. With %-gram steps, the 
arm is difficult to balance precisely.

Accuracy of the tracking force 
calibrations appears to be within +10% 
while the anti-skating settings appear to 
bear no relationship to the tracking 
settings. The anti-skating does not 
appear to work at all for settings below 
about"2".
.The cartridge supplied is branded 

Realistic R-1000E and is made by Shure. 
It does not appear to be equivalent to 
any of the regular Shure models and 
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in any case it is difficult to make 
comparisons since the specifications 
quoted by Realistic are vague and 
incomplete. Not quoted are cartridge 
resistance, inductance, recommended 
load and required shunt capacitance. 
The stylus is described as a "0.7mil 
diamond". Recommended tracking 
force is 1 to 1% grams.

Perhaps the most interesting feature 
of the Lab-400 turntable is not the fact 
that it has a 16-pole DC servomotor 
providing direct-drive to the platter, 
but the second motor which drives the 
arm set-down and return mechanism. 
Realistic do not mention it at all in the 
owner's manual, and little mention is 
made in advertising material. Whether 
it provides any advantage over 
competitive models is not clear.

A three-core mains cord and 
moulded three-pin plug is fitted for 
connection to the 240V mains supply. 
Capacitance of the signal cables is 
100pF in each channel, so CD-4 
cartridges can be used.

Operating the turntable reveals one 
major drawback — it is not possible to 
use it as a manual unit. To start the 
platter revolving, the unit must go 
through the Start cycle with the stylus 
setting down in the run-in groove. 
Similarly, to stop, the unit must go 
through the Stop cycle. Merely 

returning the arm to rest by hand will 
not switch off the platter motor. 
However, once the motor is running 
you can select tracks and use the 
cueing lever.

In operation, the arm mechanism is 
always quiet and gently lowers and lifts 
the cartridge, although when the arm is 
traversing the motion looks a little 
jerky. The cartridge is muted during the 
Start and Stop cycles.

We measured wow and flutter of the 
Lab-400 as 0.13% (DIN 45507), which is 
quite a creditable result. Rumble was 
not quite up to the standard we have 
come to expect from the best 
turntables, but was still quite good.

Frequency response with 47k load 
was within +2dB from 20Hz to 20kHz 
and separation was better than 30dB 
in both directions at 1kHz. Waveform 
was good over most of the range. In 
short, a good performer.

The Realistic/Shure cartridge 
performed very well in tracking tests at 
the maximum recommended setting of 
1% grams. At this setting it handled the 
+ 16dB drum test track of W&G 25/2434 
with only slight mis-tracking, and also 
did very well on the Shure Audio 
Obstacle Course disc.

In summary, the Lab-400 seems to be 
quite reasonable value for money, 
taking into account the supplied' 
cartridge. However, we would like to 
see the arm further refined and the 
controls revamped slightly to allow 
fully manual operation if desired.

Recommended retail price of the
Lab-400 turntable is $299.95. The unit is
available from Tandy stores throughout
Australia. (L.D.S.)
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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 opportuni ties... 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.
ColourTV 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.

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 I 
| successful ICS graduates.
I To: International Correspondence Schools y I
I 400 Pacific Highway, Crows Nest. NSW. 2065 J I
I 18-20 Collins Street, Melbourne VIC. 3000 o |
■ 182 Wakefield Street, Wellington. N.Z. |

¡YES!
■ Please send me, entirely without obligation, a copy of the: !
I □ ICS Electronics Career Guidance Kit
I □ ICS Colour TV Servicing Career Guidance Kit.
I
| MR/MRS/MISS| 
I I
| ADDRESS|

। ____________________________POSTCODE_______ |
| PRESENT OCCUPATION___________AGE____ ।

I Take the first step -
I Fill in and mail this coupon today! HUilB

PKB54430
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HERE IT COMES! *

UPDATED! 
ENLARGED! 
MORE DATA! 
NEW 
PRODUCTS!

DICK’S NEW 78 ENTHUSIAST CATALOGUE
CHILD PROOFBOOKS RADAR PLUGALARM

H "'.7+

30«
Harn Speaker MULTI EFFECTSB-2259.

QUALITY HITS!!$25-75

$62-95

inputs which can be individually switched from 
600 ohm to 50k. Also has phono magnetic input. 
Response from 30 to 20,000Hz. Battery powered

10M range by the Doppler principle. Now you 
can build a unit that operates on the same

*4010 4**4rftR

Ideal for groups, etc. wanting to add that extra rhythm 
dimension. Smply plug into high impedance input of your 
amplifier.

but who do you talk to? These call 
books give the names and addresses

Yes, that's right, only $49.501 This neat little unit 
has in-built Nicad batteries so you don't have trail-

This is a wah-wab pedai or fobt operated volume 
control pedal as well as featuring the background 
sounds of hurricane, surf or siien each with its own

NOTE: All our kits use top quality components, 
where possible to the specs, given in articles.
Occasionally we are forced to substitute 
alternative components because of availability

NEWC.D.I. KIT. (see E.A. July, 1975.)
The only kit with PRE-PUNCHED HEAVY DUTY ALUMINIUM BOX
( saves a lot of hard work!'1) We also give a pre-wound secondary to simplify

KITS COMPARC OURPRKCSFOR TOP

I Great value at S8.90. was 
selling for $10.90 so you s 
$2.00! Cat. C 2705

iis more than 4ohms Input impedance 
|3.9K ohm. Extremely rugged j

While many modern power outlets are 
" child - proofed" with safety shutters, 
these plugs give you added safety! 
With these plugs it is reassuring to know 
that little fingers cannot push pins, clips 
and other playthings into live sockets! 
That’s why these plugs really make sense. 
They provide a snug-fitting shield to 
completely cover unused outlets.
To remove, press the central tongue 
firmly to release unit from plate and puil 
out by gripping outer edge.

start switch The features go on and on
You must hear ore to realise the potential & value!
Cat. F-3114 . 240V ac operated .. $115.00

GUITAR PICK UP. Turns any standard guitar into an 
electric one. Works with any amplifier .Complete with 
volume control, extra long lead & 54" phone plug. Just 
- clip onto your guitar sounding
C board, plug in the high impec -

REVERBERATION CHAMBER. Make your group 
sound really exciting.This studio style chamber has all 
solid-state design four inputs (50 K ohms) with full 
mixing, master reverb control from zero to full 2 
second delay Provision for remote control foot switch 
Output (500 K ohms) connects easily to any instrum-

CONCERT RHYTHM BOX. 12 rhythms for less than 
$120.00! This must be the ultimate, giving a choice nf 
12 rhythms - March, Foxtrot, Rock. R & R. Ballad 
Shuffle, Bossa Nova 1 & 2, Latin, Mamba, Waltz. Jazz 
vteltz " instruments" include bass drum, high range.

which will match any amplifier. Separate controls for mic input 
•and echo depth. Repeat control alters number of repetitions 
of echo. Speed control alters interval of echo repetition in 
six steps. Uses standard 8 track car stereo cartridge (supplied) 
Footswitch socket. Separate record replay and erase heads in 
7 transistor. 4 diode circuit. No we aren’t going to charge you 
$145, the direct import price is $115.00! Cat. F-3010.

Full hours, minutes and seconds display using big (10mm) i 
bright orange gas discharge display, panel type display is pre­
wired. simply plug into socket on P.C B Time is accurately 
derived fromWHz mains frequency 12/24 hour operation. । 
■■ ■■ ■■ the features go on and on...........

> H J Cat. K 3364 . ..only $19.75!M full instructions, etc included.

Frequency 
Meter Kit

MUSICIANS CORNERS 
1MA3 Hereo/Mono Mixer Be Imp 
Easy to operate with slider controls for 4mic.

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

SYDNEY 
361 Hume Hwy,

SYDNEY: 
162 Pacific Hwy,

Bankstown. Ph 709-6600. Gore Hill. Ph 439-5311 
Open 'til 8PM Thursday Ample parking at door.

SYDNEY: 
30 Grose St,

MELBOURNE;
399 Lonsdale St,

Parramatta. Ph 683 1133 City. Ph 67 9834 
1st floor — friendly store! New: right in town!

SHOP HOURS:
Mon-Fri 9AM - 5.30PM
Sat 9AM — 12 noon 
(Brisbane 'A hour earlier)

3 bonkcond
welcome here

MELBOURNE:
656 Bridge Rd. 
Richmond. Ph 42-1614. 
Easy access: huge stock.

Order value

Ì10-S24.99 
25-$49 99 
¡50-S99.99 
1100 or more

P&P charge 
11.00 

2.00 
3.00 
4 00 
5.50

BRISBANE: 
166 Logan Rd, 
Buranda. Ph 391 6233 
Opens 8.30AM

ADELAIDE 
203 Wright St, 
City. Ph 212 1962 
Now Open. See us!

DEALERS RIGHT ACROSS AUSTRALIA - THERE'S ONE NEAR YOU!MAIL ORDER DEPARTMENT PO Box 747, Crows Nest, NSW 2065. Phone 439 5311. Post 8< Pack extra. WE HAVE



LOOK FOR IT IN APRIL ELECTRONICS
ALSO WATCH OUT FOR OUR SPECIAL PREVIEW MAILER 
WITH MANY OF THE NEW LINES AND SPECIALS THAT 
WILL BE IN THE MAIN CATALOG. AT ANY STORE NOW! AUSTRALIA

EA CASSETTE 
DECK MECHANISM

YES! We have the mechanism used in this exciting new project from 
Electronics Australia. This is a real quality unit, with a low voltage 
motor complete with electronic govenor. (12V DC motor) They 
offer fast forward of 90sec (c60 tape) and wow and flutter of less 
than 0.1 %. Piano keys are included All in all, a real professional 
unit — exclusive to Dick Smith & dealers.

BUILD YOUR OWN 
STEREO AMPLIFIER
the PLAYMASTERS65.00Cat X 1032.. .

VALUE $65 00 FORTY FORTY

TWIN 25$g5°°
s1ig5°

$5900

test the Dick Smith tapes alongsideWe asked a labor

and jnst look at the prices
Each: $3.00 Eleven or more: $2.50

WOW! $39.50

$95.00$22.50Cat A-3068 .. (unit only.no base) .

C60 LN
C90 LN 
090 UD

Cat 0-3350
Cat C-3352
Cat C3354

Al! we ask is that you try a couple of these superb tapes 
yourself. We’re sure we won’t have to ask you again - 
you’ll be asking us lor them!

Each: $2.00
Each: $2.50

Eleven or more: $1.50
Eleven or more: $1.99

NEW! Real class for your base 
station with this 1930's style mic. 
Has inbuilt preamp, squeeze control 
and cord attached. Cat C-1114

the other UD tapes available. The Dick Smith UD was at least the equal oi 
the others and in some of the tests exceeded them!

Order value P&P charge 
11 00 

2 00 
3 00 
4.00 
5.50

Most tape used by hi-fi buffs in Australia has been imported. Until now, 
this was the only quality tape readily available.

Dick Smith decided to change all this. He searched Australia for a manu­
facturer who could not only manufacture large quantities of tapes for the 
retail market, but who could meet and maintain the very high standards 
of the imported tapes.

This is it the new Dick Smith cassette tape. Australian made, with a 
quality you’ll find very hard to beat.

SHOP HOURS
Mon Fri 9AM 5.30PM
Sat 9AM - 12 noon 
(Brisbane 'A hour earlier)

MUSICOLOR 111: Turn any 
party into a swinging affair!
Colored lights are controlled by 
music. Complete kit with full 
instruction manual. Build in 
time for next Christmas!
Cat K-3140 S59.00

PLAYMASTER SPEAKERS: 
2 models, 53 litre 3-way & 751 
3-way. Bith superb performers, 
easy to build — save money on 
equivalent commercial units.
53 litre: $189.25/ pair 
(order cat nos C-2044 & C-2624) 
75 Litre: $254.00/pair 
(order cat nos C-2042 & C-2622'

18
FROM WP* 
$18925

FROM$2oo
I ve hud these 

(apes fully tested 
by a laboratory. I'm 

convinced that they are 
as gQod, if not better than 

/ DK SI) or Hitachi UD!

"FORTY FORTY" 
and the"TWIN 25

The "Forty Forty" has an exclusive "C" Core Low Noise ( LH ) Transformer!!!

ptAïMASTt?,

PtAYMASTER^,

GARRARD

22.5°
fully Automatic

So who's pretending this is the ultimate in turntables? 
We're not - but we will promise one thing: 
These are brand new, unused Garrard CC-10 auto 
changers which have a quality ceramic cartridge and 
a 3 speed turntable. You wouldn't believe you could 
get such quality for such a low, low price.
Here's a tip. get one of these t'tables for the kids to 
play with so you can save your expensive cartridge & 
turntable for your valuable record collection! Smart!

NEW! Conventional base station 
mic looks the part, works just as well. 
P-T-T or lock-down to talk, inbuilt 
preamp with control. CatC-1112

ONLY $45.00

DICK SMITH ELECTRONICS
SYDNEY SYDNEY: SYDNEY:
125 York St, 361 Hume Hwy, 162 Pacific Hwy,
City. Ph 29 1126. Bankstown. Ph 709-6600. Gore Hill. Ph 439-5311
Open til 8PM Thursday Open 'til 8PM Thursday Ample parking at door.

SYDNEY: 
30 Grose St,

Exclusive Bronzed Anodized 
Front Panel.

Professional Knobs to match the 
Front Panel.

ve

Level graduation on Treble and Bass controls. 
Special silk screened fibreglass PC board.

This fabulous Playmaster Forty/Forty Amplifier Kit was designed 
with YOU in mind! Impressive performance, simple construction 
and most important, really professional looks! The result of the 
"C" core transformer in this kit is a quieter more powerful amp! 
More power is delivered by the transformer with less "noise" 
being radiated to get in the sensitive front end of the amplifier.Cat. K-3411...........................$119.50.

Anyone — even you — can build these kits, with 
our exclusive step-by-step construction manual, 
it’s so easy and we’ll even help you out if you 
do make a mistake!PLAYMASTER "TWIN 25" KIT: For those who racruire a lower 

powered unit or who do not have the living area suitable for the 
Forty/Forty, then the Twin 25 is for you! The 25watts RMS per 
channel suits most available speaker systems. - it's a little less 
powerful and a little less in price — but still with the same
impressive looks and performance!Cat. K-3410..............

MELBOURNE 
399 Lonsdale St,

Parramatta. Ph 683 1133 City Ph 67-9834 
1st floor — friendly store! New: right in town!

MAIL ORDER DEPARTMENT: PO Box 747, Crows Nest, NSW 2065. Phone 439-5311. Post & Pack extra. WE HAVE

welcome nere

MELBOURNE: 
656 Bridge Rd. 
Richmond. Ph 42-1614. 
Easy access, huge stock.

BRISBANE 
166 Logan Rd, 
Buranda. Ph 391 
Opens 8.30AM

ADELAIDE: 
203 Wright St, 

-6233 City. Ph 212 1962 
Now Open. See us!

DEALERS RIGHT ACROSS AUSTRALIA - THERE'S ONE NEAR YOU!

only.no


Playmaster stereo 
cassette deck
The first stereo cassette tape deck we described was very popular, 
and we think this new design will find the same reception. It is 
based on a new top-loading mechanism which comes complete 
with most of the basic electronics. The complete circuit offers good 
overall performance, generous drive for stereo headphones and 
dual LED monitors for signal level indication.

by LEO SIMPSON

Under normal circumstances, no-one 
would attempt to build a cassette deck. 
The flood of Asian imports makes it far 
more practical and economic to 
purchase one complete rather than 
"roll your own". Nevertheless, a fair 
number of our readers are interested in 
this sort of exercise and we have now 
been able to base a project on an OEM 
cassette mechanism imported from 
Hong Kong by (believe it not) Dick 
Smith Electronics.

For those who have been tantalised 
in the past by this unpronounceable 
jargon, OEM means "original equip­
ment manufacturer'. This means that 
this particular cassette deck, the Yocom 
1000, was probably designed to suit a 
particular manufacturer's re­
quirements.

The Yocom 1000 cassette mechanism 
incorporates most of the electronic cir­
cuitry required to make a conventional 
stereo cassette deck, without Dolby 
noise reduction. The mechanism has a 
plastic escutcheon which carries the 
control legends and also has a built-in 
compartment for temporary storage of 
three cassettes. There is a three-digit 
tape counter. Six piano keys control the 
mechanism operation. The keys are: 
Record, Rewind, Fast Forward, Play 
Stop/Eject and Pause. The Stop/Eject 
key has a two step operation: Press 
once to stop the tape; press again to 
eject the cassette. The Pause key 
operates by lifting the pinch roller away 
from the capstan, and leaves the motor 
and circuitry running.

An auto-stop facility is provided by a 

motor-driven ratchet system which 
operates at the end of recording or 
playback of the cassette. It does not 
operate during Fast Forward or Rewind.

The motor runs from 9V DC and in­
corporates a speed control circuit. 
Current drain ranges from 60 to 150 
milliamps depending on operating 
mode and manufacturing tolerances.

The electronic circuitry is carried on 
a tightly packed PCB on the underside 
of the mechanism. The circuitry, com­
prising twelve transistors and two 
diodes, is fairly conventional. A com­
mon amplifier circuit is used for recor­
ding and playback with fairly complex 
switching to change from one function 
to the other.

An automatic level control feature is 
provided which acts to reduce the gain 
of the amplifier (in the recording 
mode) when the output signal rises 
above a pre-determined threshold. The 
circuit comprises D101, D201, Q105, 
Q205 and Q301 plus associated passive 
components. As may be seen from the 
circuit of the Yocom 1000 there is no 
provision for switching the ALC facility 
off.

A transformer-coupled oscillator 
employing a single transistor provides 
bias and erase voltage at 60kHz, a figure 
which is not particularly high by 
modern standards but quite adequate.

There is no provision in the existing 
Yocom circuitry for recording or out­
put level controls, signal metering or 
headphone outputs. We have produc­
ed an adaptor PCB to provide these 
facilities, plus the required 9V supply. 
Building the complete deck is thus a 
matter of obtaining the Yocom 
mechanism, making up the adaptor 
PCB and assembling the lot into a 
suitable case together with hardware 
such as the power transformer, sockets 
and switches.

Quite a few interconnections are 
required between the Yocom PCB and 
the adaptor PCB, the sockets and con­
trols. To enable this the copper pattern

The Yocom 1000 deck mechanism (left)
forms the heart of the project. Most of
the electronic circuitry required is in­
tegral with the deck.
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of the Yocom PCB has to be cut in a 
number of places. The first cut involves 
the ALC circuit.

The junction between the two 
diodes, D101 and D201, and the 10k 
resistor, R309 must be broken. As 
shown in the photograph of the Yocom 
PCB, this involves a small copper pad to 
which these three components are ter­
minated. Cut it as shown in the 
photograph. This disables the ALC. 
Later a switch will be connected to the 
two sections of this bisected copper 
pad to enable the ALC to be switched 
in or out. 

ting out a couple ot watts it has no trou­
ble providing generous drive to the 
headphone socket.

The generous headphone drive is a 
feature not found on many high price 
cassette decks. These are often hard put 
to drive ordinary 8-ohm phones to a 
respectable level, let alone high im­
pedence types.

We used the 14-pin version of the 
LM380, which is slightly dearer than the 
non-compatible 8-pin version. The 8- 
pin version is quite suitable for this 
application but, according to NS Elec­
tronics Pty Ltd, it is in relatively short 

supply and likely to remain so.
Voltage gain of the LM380 is internal­

ly fixed at 50. No voltage gain is actually 
required of it in this circuit, so the out­
put of the emitter follower is passed to 
the LM380 via an attenuator consisting 
of the 10k and 220 ohm resistors.

The output of the headphone 
amplifier is also fed to the LED indicator 
stages. This part of the circuitry is iden­
tical to that described in the October 
1977 issue of Electronics Australia under 
the title "Stereo Level Indicator". The 
circuit is quite economical both in parts 
count and current drain. A brief 
description of its operation follows.

Each of the four op-amps in the 
LM3900 packages is connected as an in­
verting amplifier and biased to provide 
a different quiescent output voltage. 
The four op-amps in each channel are 
connected so that their outputs are 
stacked (while their inputs are in 
parallel). The op-amps operate as 
current sources, with the one at the 
bottom of the stack (output pin 4) tur­
ning on first.

Each LED is changed from off to fully 
on for a signal level increase of about 
7dB, so that the total range is about 
30dB even though the lowest LED in the 
stack is marked -20dB on the control 
panel. These markings are really only 
approximate — as are the calibrations 
on most run-of-the-mill meters on tape 
recorders. All LEDs are alight when tne 
signal is at maximum level.

The advantage of the LED indicator 
circuit is that it is more economical than 
a meter and its drive circuitry. It also 
shows up short transients better and 
requires no illumination or special 
mounting hardware.

Readers may have noted that we 
could have connected the LED in-

The other cuts involve the output of 
Q104 (and Q204 in the other channel) 
to 5105 which is a section of the 
record/playback switch. This switch is 
operated when the Record key is 
depressed. At other times the circuit is 
always in the Playback mode whether 
the tape is moving or not.

Cut the copper track from the junc­
tion of R127 and R128 to S105B. The 
output from Q104 via C118 then 
becomes the input to the 10k level con­
trol from which it feeds to the adaptor 
board. A similar cut is made in the cir­
cuit for the other channel.

The Adaptor PCB has measurements 
110 x 140mm and is coded 77c2. It is 
designed specifically to mate with the 
Yocom 1000 deck and is not likely to be 
suited to any other deck.

First stage of the adaptor is a single 
low-noise transistor connected as an 
emitter-follower. This buffers the out­
put of the 10k level control so that it 
can be fed back to S105B and its 
associated head feed circuitry. Output 
from the emitter-follower is also fed to 
the LM380, which functions as a 
headphone driver. Since the LM380 is 
normally used in audio amplifiers put-

A view inside the 
completed 

cassette deck. 
Wiring to the 

LEDs comes off 
the back of the 

adaptor PC 
board.
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dicator circuitry to the output of the 
emitter follower rather than to the out­
put of the headphone amplifier. We 
took the latter course to reduce loading 
on the emitter follower and to avoid 
another problem — residual 60kHz bias 
at the output of the Yocom recording 
amplifier. Normally this is adjusted dur­
ing manufacture to a low level with the 
aid of the bias trap coil YMH-20.

The component 
overlay pattern 
shows the PC board 
as viewed from the 
component side.

Even so, the residual bias was not low 
enough to avoid lighting up the bottom 
LED in the indicator circuitry. This was 
avoided by adding the ,047uF capacitor 
at the input of the headphone 
amplifier. This rolls off the response 
above 15kHz.

The regulated 9V power supply is 
based on a 5V regulator IC, type 7805 or 
LM340T-5. The regulator circuit has a 

cost on a par with a discrete regulator 
circuit although it has the advantage of 
low ripple output and short circuit 
protection. The output voltage is ad­
justable over a small range to allow 
precise setting to 9V. This is necessary 
because the LED indicator circuitry is 
critical in this regard.

Construction of the deck presents 
some challenges. We hope that kit 
suppliers are able to make available a 
plinth of timber or metal at reasonable 
cost. Ours was made of solid timber but 
we assume that kit versions would be 
made of particle board covered with 
simulated wood veneer.

The cassette mechanism is secured to 
the underside of the plinth with the aid 
of six 3mm screws. Buyers should 
endeavour to obtain these screws when 
they purchase the deck. We cheated by 
re-tapping the mounting bushes in the 
plastic escutcheon to suit Vs-inch 
Whitworth screws. You can do the 
same if you have an 1/8-inch Whitworth 
plug tap and wrench. Otherwise, make 
sure you obtain metric screws of 
suitable length.

We did not employ a chassis, for con- 
venience and economy. The 
transformer, adaptor PCB and other 
hardware are screwed direct to the un­
derside of the timber plinth using wood 
screws or self-tapping screws.

Two types of transformer are
recommended, the A&R 2155 and the
Dick Smith equivalent, DSE 2155. Other
types have not been tried and may not
be suitable because of high hum
leakage.
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SPECIFICATIONS
Tape speed: 4.75cm/sec
Wow & Flutter: 0.25% (RMS)
C60 rewind time: within 90 seconds
Motor: 9V DC with inbuilt solid-state 

speed control.
Heads: 1 half-track erase; 1 stereo % 

track record/playback.
Frequency response: Record/playback 

response at -20VU is 100Hz to 9kHz 
within +3dB (see graph).

Signal/Noise ratio: 45dB.
Separation between channels: 50dB or 

better at 1kHz
Erase ratio: better than 43dB; typically 

48dB
Bias frequency: 60kHz.
Sensitivity: Line inputs, 300mV into 390k 

for 0VU.
Mic inputs, 300uV: suitable for low im­

pedance microphones
Output level: 1V at 0VU; average output 

150mV.
Output impedance: Less than 100 ohms.
Harmonic distortion: 2%. This shows a typical record/replay frequency response with a good quality tape at 

minus 20VU.
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ñ PORTABLE DRTR BASE
communication - video - computer

The BWD 540 is a versatile 100MHz DUAL TRACE 
Computer-Communications Oscilloscope. It has a 
5mV to 20V/div. sensitivity range plus 1mV at 25 
MHz on Ch. 1.
5nSec max sweep speed with delayed trigger or sweep 
and it operates on 117 or 235V AC 48 to 440Hz or 
24V DC power.

A BWD 701 VIDEO LINE SELECTOR adds Precision 
Video Monitoring with a sensitivity range from 25mV 
to > 100V, a flat response to 10MHz within 5% 
(40MHz-3db) 10 turn line selector with digital read­
out, 2 or 4 field selection,sync tip or back porch 
clamping, chrominance filter, variable line trigger 
delay, two preset lines, a video monitor output: and 
it consumes only 1.5 watts.

Add a BWD BP3 BATTERY PACK and you have 
Complete Portability.
Of special interest for communications is the phase 
corrected X-Y facility enabling trapezoidal modul­
ation patterns for linearity and phase to be made 
with carriers to 100MHz and modulation to 0.5MHz.

Add BOTH Options and the BWD ¡540 becomes a completely 
Portable, Computer- Video-Communications oscilloscope of 
unprecedented versatility.
For measurement on land, at sea, or in the air, you will find the 
performance, compactness and light weight of the BWD 540 and 
its options a most economical answer to your measurement 
problems.

BWD Oscilloscopes AUSTRALIAN Made to Measure
N.S.W. Amalgamated Wireless (A’asia) Ltd., Sydney. Ph. 888 8111

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

QLD.
S.A.

Warburton Franki (Brisbane) Pty. Ltd., Phone 52 7255

Telephone 561 2888 Telex 35115 W12
W.A.

Protronics Pty. Ltd., Adelaide. Phone 51 4713 
Rogers Electronics, Adelaide. Phone 42 6666 
Cairns Instrument Services, Perth. Phone 325 3144

TAS. Associated Agencies Pty. Ltd., Hobart. Phone 23 1843

46 ELECTRONICS Australia, February, 1978



Playmaster stereo cassette deck ...

PARTS LIST
HARDWARE
1 Yocom 1000 type 1 cassette 

mechanism with fitted plastic es­
cutcheon, heads and push­
buttons and six 3mm screws to suit 
plinth.

1 timber plinth with cutouts to suit 
mechanism and hardware

1 control panel, 110 x 150mm
1 power transformer with 9.5V tap 

on secondary, A&R 2155 or DSE 
2155

1 4-way RCA socket panel
1 6.5mm stereo jack socket
2 6.5mm jack sockets with shorting 

contact
2 knobs to suit control panel
4 rubber feet
1 mains cord clamp
1 solder lug
1 insulating panel for microphone 

and headphone sockets
1 three-pin mains plug and three- 

core mains cord
2 x 10k (log) potentiometers

1 heatsink for regulator IC
8 red LEDs
300mm of 10-conductor rainbow 

cable
300mm of twin shielded cable 

(Figure-8)
500mm of shielded microphone 

cable (two conductors within a 
common shield).

1 three-way insulated terminal 
block

1 PC board, 77c2, 140 x 110mm
13 PCB pins

PC BOARD
SEMICONDUCTORS
2 BC549 low noise NPN transistors
2 LM380 14-pin IC quad operational 

amplifiers
2 LM3900 IC quad operational 

amplifiers
1 LM340T-5 or 7805 5V regulator IC
6 1N4148 small-signal diodes
4 1N4001 silicon rectifier diodes

CAPACITORS
(preferably all PCB types)
1 1000uF/16VW electrolytic

3 100uF/16VW electrolytic
2 10uF/25VW electrolytic
2 4.7uF/25VW electrolytic
4 2.2uF/25VW electrolytic
2 0.1uF metallised polyester
2 , 047uF metallised polyester

RESISTORS
(Vi or V2W, 5% tolerance)
2 x 1M, 2 x 560k. 2 x 390k. 2 x 270k, 8 
x 150k, 4 x 100k, 2 x 82k, 2 x 68k, 2 x 
33k, 2 x 12k, 2 x 10k, 2 x 4.7k, 2 x 220, 
1 x 180, 4 x 100, 2 x 33 ohms.
1 x 100 ohm slider, miniature, 

horizontal mount.

MISCELLANEOUS
/-lookup wire, solder, screws, 

washers, spacers, insulating tape.

NOTE: A multimeter is required for 
this project. Components with 
lower ratings may be used provid­
ed their ratings are not exceeded. 
Components with higher ratings 
may also be used if physically com­
patible.
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Playmaster stereo cassette deck ...

This photo shows the three cuts to the 
copper pattern of the mechanism PCB 
and all the connection points.

The transformer should be mounted 
and oriented as shown in the 
photograph. It has to be kept as far 
away as possible from the playback 
head, to avoid hum induction. The 
mains cord is anchored with a cord 
clamp. Mains and neutral conductors 
are terminated to a three-way insulated 
terminal block, while the earth lead is 
soldered to a lug secured under one of 
the transformer mounting screws. The 
mains earth does not connect to any 
other metalwork in the system.

Assembly of the adaptor PCB is quite 
straightforward. Preferably the resistors 
in the LED indicator circuitry should 
have a tolerance of 5% or better.

Before mounting the adaptor PCB 
the control panel should be assembled 
and mounted. Again, we assume that 
kit suppliers will be able to oblige with 
a ready made panel. Ours was made as 
follows: The aluminium was marked 
up, cut and drilled. Then it was brushed 
with steel wool and a wire brush to ob­
tain an even "scratch-grain" finish.

Then, without allowing fingers to 
touch and mark the panel, control 
legends were marked using Letraset. To 
protect the Letraset and surface finish, 
we applied a sheet of adhesive clear
4® ELECTRONICS Australia, February,

plastic. This is available from most new­
sagents and stationery supply stores 
and is normally used for protecting text 
and exercise books.

The LEDs are, or should be, a push-fit 
in the control panel and may be more 
permanently attached using an epoxy 
adhesive. Before they are secured they 
should be checked for brightness. This 
can be done by connecting four LEDs 
and a 150 ohm resistor in series across a 
nine-volt supply, which can be ob­
tained with a temporary setup of the 
adaptor PCB. Some of the LEDs will be 
brighter than others. The brighter ones 
should be installed at the bottom of the 
array to give a more effective indica­
tion.

Now connect the wires from the con­
trol panel to the adaptor PCB, and
1978

mount the PCB with screws and 
spacers. Then attach the IC regulator to 
its heatsink. Our regulator heatsink was 
made of light gauge aluminium, 40 x 
60mm, bent at right angles to form a 
25mm foot.

At this stage apply power and set the 
power supply to 9V with the aid of a 
multimeter. If some of the LEDs still 
glimmer, tweak the present poten­
tiometer to extinguish them.

Having checked the adaptor PCB you 
are now ready to make connections to 
the mechanism PCB. Our close up 
photo of the PCB and the wiring 
diagram should act as a guide. Do not 
connect the mechanism chassis to the 
mains earth. It must be connected to

(Continued on p115)



NOW IN STOCK
AT TANDY, THE ‘PARTS PLACE’

Top quality devices, fully functional, carefully inspected. Guaranteed to meet all 
specifications, both electrically and mechanically. All are made by well known

Digital 
ICs

First Quality Devices Made by 
National Semiconductor and Motorola

Typ« Cat. No. Only
7400 276-1801 99
7402 276-1811 99
7404 276-1802 1.09
7406 276-1821 1.29
7410 276-1807 99
7413 276-1815 1.99
7420 276-1809 99
7427 276-1823 1.29
7432 276-1824 1.29
7441 276-1804 2.49
7447 276-1805 2.49
7448 276-1816 2.49
7451 276-1825 .99
7473 276-1803 1.29
7474 276-1818 1.29
7475 276-1806 1.99
7476 276-1813 1.39
7485 276-1826 2.69
7486 276-1827 1.29
7490 276-1808 1.99
7492 276-1819 1.89

74123 276-1817 2.49
74145 276-1828 2.69
74150 276-1829 2.89
74154 276-1834 2.79
74192 276-1831 2.69
74193 276-1820 2.69
74194 276-1832 2.69
74196 276-1833 2.79

74C and 4000 Series CMOS ICs
74C00 276-2301 1.09
74C02 276-2302 1 09
74C04 276-2303 1 09
74C08 276-2305 .1.09
74C74 276-2310 1.99
74C76 276-2312 2.39
74C90 276-2315 3.39

74C192 276-2321 3.69
74C193 276-2322 3.69

4001 276-2401 1.09
4011 276-2411 1.09
4013 276-2413 1.99
4017 276-2417 3.69
4020 276-2420 3.69
4027 276-2427 1.99
4049 276-2449 1.59
4050 276-2450 1.59
4511 276-2447 3 99
4518 276-2490 3.69

Linear
ICs ,7*i J j

First Quality Devices by
National Semiconductor
and Motorola

Type Cat. No. Only
301AH 276-017 1.29
324N 276-1711 2.69
339N 276-1712 2.69

386CN 276-1731 1 99
555CN 276-1723 1.99
556CN 276-1728 3.29
566CN 276-1724 3.99
567CN 276-1721 3.99
723CN 276-1740 1.99
741CN 276-007 1.29
3900N 276-1713 1.99
3909N 276-1705 1.99
3911N 276-1706 3.99

4558CN 276-038 1 69
75491 276-1701 1.49
75492 276-1702 1.49
7805 276-1770 2.19
7812 276-1771 2 19
7815 276-1772 2.19

1

Microcomputer Chip

6.95

LEDs/Optoelectronics

American manufacturers, and all have to pass manufacturer’s quality control 
procedures. Count on Tandy for the finest quality parts.

memory. Under 750 nS access. Single +- 5V power supply. 
276-2501

Experimenter’s PC Board

8080A Microprocessor. With 16-bit address bus capable of addressing 
up to 65k bytes of memory and up to 2561/0 ports. “TRI-State” data bus 
gives it DMA and multiprocessing capability. All buses TTL compatible. 
Up to 244 variable length instructions, with 6 general purpose registers 
plus an accumulator. 40-pin DIP. 100% Prime. 276-2510 ............ 24.95
RS2102 Static RAM. 1024-word by one bit random access read/write

Item Cat. No. Only
A. Solar Cell 276-115 1.59
B. Photocell 276-116 1.19
C. FPT 100 276-130 99
C. Lg Red LED 276-041 1.39
D. LgCirLED 276-047 1.39
D. Med Red LED 276-026 1 39
D. MedCirLED 276-040 1.39
D. Sm Red LED 276-042 1.39

Digital Displays
Digits Size Drive Cat.No. Only

A.1 0.6” Anod 276-056 4.99
A.1 0.6” Cath. 276-066 4.99
B.1 0.3" Anod. 276-053 3.59
B.1 0.3” Cath. 276-062 3.59
B.1 0.3 Anod. 276-1210 12.95
B.1 0.3” Cath. 276-1211 12.95

Simplifies IC Projects

Ideal for two-circuit projects. Fire- 
retardant copper-clad board is only 
6.35x12.7x. 158cm (216x5x1/16”). Really 
simplifies integrated circuit projects by 
extending leads for easy soldering.
276-151

Project Accessories

0 22-Pin Edge-Card Board Connector 44
B Experimenter Socket. 2x47 rows of 5 con terminals 276-1551 3.99

A.IC Troubleshooting Test Clip. Test up to 16 
pins with probes or clips 276-1951.......... 6.99

nected tie points 276-172 14 95

B.Bus Strip. 2x40 connected tie points Clips
to socket above 276-173. 2 99

E. DIP Header. 16-pin spacing 
276-1980 1.89

C.Standard Edge-Card Board. 22-pm 1295
mounting holes 276-152 3 99

C. 2-Voltage Source Edge-Card Board '368

F Right Angle IC Socket.Mount LED s 
vertically 16-pm spacing 276-1985 1.99
G.Metal Cabinet 10 16x6.03x15 24cm (4x2 3/8

mounting holes. 276-154'
x6 ) 270-252 3 79

3 99

C. 3-Voltage Source Edge-Card Board. 1368
G. Metal Cabinet. 13 33x7 62x14 9cm (5'Zix
3x5 7/8:270-253

mounting holes 276-153 3 99

Low-Cost Filament Transformers Long, Colour-Coded Leads for Easy Wiring

4.79

Available at
ALL Duty and Tax is

Cat. No. Type Volts Current Size Each
273-9007 Miniature 12 300mA 5 2x2 54x3 01cm 3.99
273-9012 Heavy Duty 6.3CÏ 3A 5 8x5 08x4 4cm 9 95
273-9010 Heavy Duty 12 6CT 3A 6 98x5 71x5.08cm 10 95
273-9013 Heavy Duty 18CT 4A 10.16x5 08x6 35cm 14.95
273-9520 Clock 18/5/5 400mA 5.23x2 85x3 49cm 10 95

IC Socket 
Wrapping Tool

For making superior, precision connections—without soldering. 
Wraps, unwraps, and strips 30-gauge wire. Modified wrap for extra 
security No bits, sleeves or special skills needed.Balanced 11 43cm
(4’/2”) long. All-metal. 276-1570 ....................
14 Pin Wire-Wrapping Sockets.276-1993 ..
16-Pin Wire Wrapping Sockets. 276-1994..

... .7.95 
. Pk.2/1.99 
. Pk.2/2.19

Type Cat. No. Only
1N4001 276-1101 2/. 69
1N4003 276-1102 2/79
1N4004 276-1103 2/89
1N4QQ5 276-11Q4 2/.99
1N4735 276-561 2/1 29
1N4739 276-562 2/1.29
1N4742 276-563 2/1.29
1MZ44 276-564 .2/1.29
1N5401 276-1141 2/1 29
1N5402 276-1142 2/1 49
1N5403 276-1143 2/1 59
1N54Q4 276-1144 _ 2/1.69
PTC205 276-1114 3/1 89

SCR’s and Triacs
Device Rating Cat. No. Only
LASCR 200v 1.6A 276-1095 1.79

SCR 200V 6A 276-1067 1.99
SCR 400V 6A 276-1020 1.99
Triac 200V 6A 276-1001 1.79
Triac 400V 6A 276-1000 1.99
BR 50PIV 1.4A 276-1151 1 29
BR 100PIV 1.4A 276-1152 1.49
BR 100 V 4 A 276-1171 1.99
BR 200V 4A 276-1172 2.29
BR 400V 4A 276-1173 2.49
BR 50PIV6A 276-1180 2.99

3.29

Selected Diodes

Digital Car 
Clock Module

Just ad switches and install! Type MA1003, with 
MOS/LSI clock circuit chip, green fluorescent 
display with four 0.3” digits. Has 2.09 MHz crystal, 
blinking colon activity indicator. Six-pin edge 
connector. For any 12VDC source. 277-1003.34.95Low-Profile DIP Sockets
8-Pin.276-1995.. 
14-Pin. 276-1999 
16-Pin 276-1998. 
28-Pin. 276-1997 
40-Pin. 276-1996

1.19
1.79
1.79
1.79
1.99

8-Rocker DIP Switch
Incorporates eight on-off 
switches For easy change of 
preset logic states. Fits any 
16-DIP socket.275-1301.. 2.99

all 111 TANDY STORES IN AUSTRALIA
; PAID Don't be mislead by some Mail Order Ads ■ EL.ECTTOONICS
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Versatile PCB can be used for active crossovers

Active filter unit
If you are interested in active crossovers and related subjects, this 
article should interest you. In it, the author describes the design 
and construction of a third-order Butterworth filter based on com­
monly available op amps.

by DAVID EDWARDS

The most common method of 
amplifying the output of a preamplifier 
into the large signal required to drive a 
loudspeaker is to use a single power 
amplifier having a flat frequency 
response over tne audio spectrum. 
Such amplifiers have evolved to the 
state of being almost perfect, adding 
very little distortion to the signal being 
amplified.

Very few satisfactory designs have 
been developed, however, for single 
speaker drive units which will cover the 
complete audio spectrum. This has 
meant that several drivers, each 
handling a portion of the audio spec­
trum, are required to construct a wide 
range loudspeaker system.

An immediate corollary of this is that 
the audio spectrum must be divided 

into suitable portions, so that each 
driver receives only signals within its 
range. Signals outside the required 
range must usually be attenuated, in 
order to avoid nonlinearities due to 
mechanical resonances and cone 
breakup.

The conventional way of doing this is 
to use passive crossover networks, 
which take the amplifier output and 
split it up (frequency wise) in the 
desired manner. In order to achieve the 
required cutoff rates, and to ensure 
that losses are kept to a minimum, large 
non-polarised capacitors and low 
resistance inductors are required.

Unfortunately, such components are 
expensive, and to design and construct 
suitable crossovers requires a good deal 
of experience.

An alternative procedure is to divide 
the spectrum before the main power 
amplifier, and then to use separate 
power amplifiers for each driver. Since 
the splitting is being performed at low 
signal levels, active filter networks, re­
quiring only cheap (relative) com­
ponents can be used.

There is a tradeoff, of course, in that 
more power amplifiers are required, 
although this may be partially offset by 
the saving in crossover components. 
However audible advantages can ac­
crue from the use of separate 
amplifiers.

The main advantage is that inter­
modulation distortion in the amplifiers 
is reduced, because each amplifier is 
only called upon to amplify a portion of 
the audio spectrum.

The individual drive units may also 
have improved responses, because they 
are driven directly from amplifier out­
puts, and hence from low source im­
pedances. Conventional crossover 
networks tend to degrade the damping 
factor, especially with regard to bass 
drivers and in the vicinity of the 
crossover frequencies.

The designer's task is considerably 
eased also, as it is much easier to alter 
and experiment with the parameters of 
an active filter than it is with those of 
passive filters. In addition, the 
parameters of active filters can be more 
easily controlled, and sharper cutoffs 
can usually be provided, as well as com­
pensation for driver units with different 
sensitivities.

The impetus for the design presented 
in this article came from the author's 
desire to improve his own stereo 
system. The idea was to provide a 
seperate bass enclosure from that hous­
ing the mid-range and treble units.

After much thought and discussion, it 
was decided to cross over to the bass 

In this view of the completed board,
the power supply components are at
the top, while the filter circuits are at
the bottom.
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driver at 300Hz, using an active 
crossover. The idea of combining the 
two bass signals from a stereo amplifier 
to form a mono signal, and then using a 
single amplifier, was abandoned 
because it seemed easier to build a 25W 
stereo amplifier (the Twin Twenty Five) 
than one 50W amplifier.

The next design consideration was 
the type of active filter to be used. 
Ideally, a constant voltage design, in 
which the vector sum of the outputs is 
equal to the inputs is the best choice, 
with a second requirement being that 
the design should be constant power 
(i.e., no peaks or dips in the overall 
passband).

A fir.st-order Butterworth filter 
satisfies both these requirements, but 
has cutoff slopes of only 6dB per oc­
tave. Higher-order Butterworth filters 
satisfy the latter requirement, but are 
not constant voltage designs, although 
they have quite sharp rolloffs.

Constant voltage designs can be 
realised using the subtractive method, 
in which say a high pass function is 
achieved bv subtracting the output of a 
low pass filter from its own input. But 
these designs are not of constant 
power, and tend to have unequal 
rolloff rates.

Having just deduced that no filter 
shape or generation method is com­
pletely satisfactory, it was necessary to 
find the least of the various "evils". In 
order to prevent directionality informa­
tion from being produced by the bass 
driver, we required a sharp cutoff filter. 
Second-order Butterworth designs 
were rejected on the grounds that they 
produce severe phase shifting at fre­
quencies near the crossover.

Third-order Butterworth designs, 
however, are much more acceptable. 
While there are phase shifts at the 
crossover frequency, the rate of phase 
change of the resultant signal is 
gradual, and this reduces the audibility 
of the change. In addition, since it was 
intended to have the bass units 
physically separate from the midrange 
and treble units, this phase change 
would not be as noticeable, due to the 
effects of room reverberation.

While the basic design of the 
crossover described is intended for the 
Curpose outlined above, I believe it will 

e suitable for use at higher frequen­
cies, with driver units in close proximi­
ty, where rapid attenuation in the stop 
band is required. Such cases arise for 
example, where a tweeter resonance 
has to be suppressed, while still main­
taining operation close to the 
resonance.

So the information contained in this 
article will enable you to design and 
build third-order high and low pass 
Butterworth filters with crossovers at 
any desired frequency in the audio 
range.

Turning now to the circuit diagram, 
we can discuss the way in which the 
design has been implemented. LM301A 
type IC operational amplifiers have

3RD ORDER BUTTERWORTH ACTIVE FILTER 1/F/-

This circuit diagram shows only the power supply components and the com­
ponents required to implement two of the four filters required for a stereo unit.

been used as the basic circuit gain ele­
ment. 22pF compensation capacitors 
have been specified, to give a com­
promise between slew rate (which 
determines high level high frequency 
response) and stability.

Plus and minus 15V supply rails are 
provided to ensure adequate overload 
margin, compared to the nominal 
signal level of 1V RMS. The noise per­
formance of the op amps is such that a 
signal to noise ratio in excess of 65dB 
with respect to 1V RMS can be ob­
tained, and a total dynamic range of 
about 85dB.

A unity gain inverting buffer is 
provided at the input, to ensure an 
adequate low impedance drive to the 
following filter circuits, and to provide 
overall non-inverting response (the 
filter circuits alone have inverting 
characteristics).

An input capacitor is provided, and 
the input impedance is 220k, as set by 
the input resistor. Two filters are driven 
from each buffer, one connected as a 
high pass and one as a low pass. Each 
filter utilises a single op amp.

A 1uF output coupling capacitor is 
provided for each filter. With the 
recommended 10k (minimum) load, 
this gives a -3dB point of 20Hz and 
minimises the effects of low frequency 
noise produced in the input circuits of 
the op amps. If higher load impedances 
are provided, these capacitors should 

be reduced in value, giving the same 
20Hz rolloff point.

Zener diodes are provided to 
regulate the supply rails, with 100 
ohm/1000uF combinations used to 
reduce ripple even further. Total 
current drain is approximately 20 mA 
per side. By varying the input dropping 
resistors, it is possible to operate the 
unit over a wide range of input supply 
voltages.

In order to aid in calculating the re­
quired values for different filters, we 
have provided a table of most likely 
required values, as well as details of the 
actual calculations. If you wish to use 
one of the crossover frequencies listed 
in the table, simply use the values 
tabulated with the desired frequency.

The columns labelled "pref" show 
the preferred value components re­
quired to be connected in parallel to 
obtain close approximations to the 
calculated values.

To see how the table was derived, we 
suggest you work through an example, 
using the method given below. This 
method will also be applicable to those 
who require crossovers at non­
tabulated frequencies.

The first step is to choose the ap­
propriate crossover frequency, fo. Then 
select R1 =10k, to set the input im­
pedance of the filter at 20k. Next, 
calculated = 1/(2.pi.fo.20000). Round 
the result of this calculation off to the
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Switch Kit
Construct a multi-switch for any low 
voltage application. Complete with 12 
position switch assembly and six, 1 pole, 
12 position wafers plus all hardviare. Ad­
justable stops with up to a maximum of 
6 poles. Ideal for audio selectors, power 
supplies, etc. $5.95

Bridge Rectifiers
Handy little bridges fit into 
I.C. sockets.
VIVI08 50V 1A 70c
VM48 400V 1A 78c

Spagetti 
Cotton

CB

Calculator Keyboard
Base

T22 Miniature Terminal 
Posts. Red. Black. 
Height 32 mm.
Dia. 21 mm
35c 30c

Ideal for all those 
digital projects. 18 
button keyboard 
comes with circuits.

$1.50

Assortecfccolours, 1 m lengths.
1-9

.5 mm ■•2ßc
1 mm 24c
1 'h mm 24c
2 mm 26c
4 mm 36c
5 mm 44c
6 mm 46c
8 mm 56c
10 mm 72c

Bargain 
Packet

10 mixed
$1.50

Tools

EX-305 Electret Desk Paging 
Microphone. Unidirectional condenser 
type 100Hz- 10,000Hz. With push-to- 
talk and lock switch. Ideal for P.A. 
system. Supplied with desk stand

$19.95

Knife Switch

AD1 Auto DC to DC. Delivers 6, 
7.5, 9V at 100mA. Suits neg. 
earth vehicles 12V input.

$6.20
SW14 Knife switch DPDT.Ideal for TV aerial switching, etc.

10 up 
45c

Quad Pots

P87 Fine Tip Tweezers 
5" long. Many, many uses.

45cOxide
Metal

Features
MAINTENANCE FREE 
RECHARGEABLE 
LONG LIFE 
SPILL PROOF

10 up 10c1-9 13c

4 channel, 100K Linear Quad Pot. comes complete with knob. Mea&ires 49 mm square. Ideal for radio control, quad boxes, etc.
1-9

$4.25
10 up

$4.10
7153
4" Long Nose. Insulated 
handle.

$4.75
7155
4" Bent Nose. Better for 
those hard to get at places.

$4.75
7156
4” Flat Nose. Insulated 
handle.

$4.75
194 “
7” Linesman Side Cutting. 
Ideal for those heavy jobs 
Vinyl handles.

190
Cutting Pliers. 6". Bonded 
Vinyl handles.

$5.15
192
6’4 " Long Nose 
Pliers. Vinyl 
handles

$5.25

Resistors
Cracked carbon

.125 watt 2.2 ohm-2.2 meg 
25 watt 2.2 ohm -10 meg.

.5 watt 2.2 ohm-10 meg.
1 watt 2.2 ohm-2.2 meg.

1-9
4 
4
5 
6

10-99
3
3
4
5

100 
mixed

2
2
3
4

High reliability and high stability oxide resistors. 
Rating is 0.5W at 70°C. Tol. ± 2%. Full E24 
range of preferred values from 10 ohm-1 meg.

Noyper
NOYPER is a maintenance-free 
rechargeable lead-acid battery 
which has the desired high 
performance charactertics and 
used widely for portable D.C. 
power sources and for emergency 
power sources in the world 
market.

Application
EMERGENCY LIGHTS 
BURGLAR ALARMS 
PORTABLE TELEVISION SETS 
CORDLESS ELECTRIC 
EQUIPMENT

Mail Order 
Instructions

Miniature Tag Boards
The ideal mini-tag board with 8 mm lug 
spacing. Brown phenolic.

10-lug
20-lug

1-9
50c
90c

10 up 
40c
75c

Models ex-stock
NP8-6A 
$12.65 

8.6 ampere hour

NPK-4.5-12 
$25.30 

12 volt 4.5 ampere hour

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

Precision Trim Pott
72XW/XL Single turn cermet Sub-miniature trimming potentiometer in a moulded rectangular case. Side adjustment allows close board stacking if required. Max. working voltage (provided dissipation is not exceeded) 400V Rating O-75W at 25°C (0.4W at 70°C) ± 10% ( ± 20%. below 100 ohm). Suitable for 0.T' grid boards.
50 ohm
100 ohm
500 ohm
1K
5K
10K

25K ohm
50K
100K
500K
2 meg

1-9

90c

10up

80c

DAVRED ELECTRONICS PTY. LTD
104-106 King Street Newtown Sydney Australia P.O. Box 317 Newtown, N.S.W. 2042.

THE NEW BREED IN ELECTRONICS SERVICE Telephone 516-3544
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Active filter unit
D

EC
IB

EL
S

FREQUENCY RESPONSE OF 300Hz (NOMINAL) 3RD ORDER BUTTERWORTH FILTER

LEFT

nearest preferred value.
R3, R5 and R6/2 are all made equal to 

R1, while C3, C5 and C6/2 are all made 
equal to C1. The passband gains are 
determined by R6, R1 and R3, and by 
C6, C1 and C3, so in order to set the 
gain at unity, R6 and C6 are formed by 
series-connected units.

The next stage in the procedure is to 
calculate Req = 1/(2.pi.fo.C1), and 
Ceq = 1/(2.pi.fo.R1). These values are 
then used to determine the remaining 
unknown values, using the formulae 
listed below:
R2 = 0.407Req; R4 = 0.474Req; 
R7 = 5.177Req

ABOVE LEFT: The 
response of the 
prototype is shown 
in this 
well as 
im um 
voltage.

graph, as 
the max­
output

LEFT: Use this 
overlay diagram as 
a guide when 
mounting the 
components on 
the printed circuit 
board.

RIGHT: This table 
gives preferred 
values of com­
ponents required 
to construct filters 
with a variety of 
crossover frequen­
cies.

C2 = 2.455Ceq; C4 = 2.109Ceq; 
C7 = 0.193Ceq

These last six values will have non­
standard values, so in order to achieve 
optimium cutoff slopes and matching 
of the crossover frequencies, it will be 
necessary to use two standard value 
components to approximate to the 
calculated value. The combination 
charts represented in the June 1975 
issue, and again in the 1976/1977 Year­
book will be found to be invaluable in 
this respect.

In order to simplify the design of the 
printed circuit board, we only provided 
for parallel components, so this must
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TEST/BURN-IN
SOCKETS

t-— .300"—H

Designed to provide a low- 
cost alternative to complex, 
costly "Zero" insertion force 
units in production testing 
and burn-in applications. 
Excellent for working with 
PROMs.
Available with 14 to 40 pins.

99 Alexander St., Crows Nest Telephone 439 2488

Adelaide 42 6655 Newcastle 61 4991 
Brisbane 277 431 1 Perth 25 5722 
Canberra 47 6179

Active filter unit

This full sized reproduction of the PCB pattern can be used to make your own cir­
cuit boards with. It can be used direct or traced. Commercial boards will be 
available from the usual sources in due course.

be born in mind when selecting values. 
We found that 5% or 10% components 
were satisfactory in practical use, 
although theoretically 1% components 
should be used for optimum results.

We have designed a small printed cir­
cuit board, coded 7af2, and measuring 
110 x130mm. This has provision for two 
channels of the circuit shown in the 
diagram, and utilises six op-amps in all. 
Assembly of the components onto the 
board should be straightforward, using 
the component overlay diagram as a 
guide.

PCB pins are recommended for all 
external connections to the board, 15 
will be required. Care is required when 
completing the external wiring to avoid 
earth loops, as these will almost certain­
ly increase the hum level.

The performance of the prototype is 
shown in the accomp'eying pc tfka 

tion table and frequency response 
graph. The high frequency rolloff in the 
maximum output voltage curve is due 
to slew rate limiting. In practice, of 
course, high frequency high level 
signals are fairly rare, and this does not 
cause, any audible deterioration in 
typical signals.

In conclusion, we would like to point 
out that the unit can be used as a signal 
processing unit, as well as an active 
crossover network. If all filters were 
made high pass, with rolloffs at say 
7kHz and 15kHz the board could be 
used as a switched scratch and hiss 
filter. Note, however, that it cannot be 
used as a rumble filter, because such a 
filter should be at the input of a system 
and the inherent noise of this present 
design is too high to allow it to be in­
serted in the signal chain before the

.llcpldll r *
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NOW YOU CAN HAVE LIGHT WHERE YOU NEED IT

New FIBRE OPTICS 
LIGHT PROBE

bends light around corners, 
gives light to the exact point 
of inspection, able to direct 
light where access was pre­
viously restricted. Ideal for 
inspection and examination 
of small components, tubes, 
locks, fuel systems, engine 
repairs — where access is 
limited, instrument inspec­
tion, search and retrieval of 
unwanted foreign bodies plus 
a host of other uses too 
numerous to mention. A 
must for the technician, 
engineer, scientist, mechanic 
and repairman.

Available in kit form:—
Type 2: (Heavy Duty) as illustrated comprising: 
Right angle power source
24" x 4mm lightguide
Fixed mirror i" with hollow mounting handle
i" adjustable mirror with hollow mounting handle 
P.V.C. Sleeve
2 spare lens bulbs
1|" interchangeable minor head short shaft
1}" interchangeable mirror head - short shaft
1" interchangeable mirror -extended shaft
1 case

For immediate delivery please send cheque to 

FRANCIS LORD MFG PTY LTD.
33 Higginbotham Road.
Gladesville, N.S.W 2111

Name

Address

TRADE ENQUIRIES WELCOME

MONEY 
REFUNDED 

WITHIN 
7 DAYS 
IF NOT 

COMPLETELY 
SATISFIED.

Price: $79.73.plus 15% Sales Tax 
if applicable.
Price do?s not include cost of 2 'D' 
batteries.

FRANCIS LORD Ml G. Pty. Ltd.
33 HIGGINBOTHAM RD., GLADESVILLE N.S.W. 2111.
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Teach yourself electronics with

Heathkit Individual
Learning Programs
We get many requests from readers for information on home training courses in electronics which the individual can study at his own leisure and pace. One possible solution, and one which we can thoroughly recommend, is the Heathkit Individual Learning Program (ILP) system.

by GREG SWAIN

Part of what Heath refers to as its 
"Continuing Education Series", the ILP 
system consists of a series of self- 
instructional electronics programs 
designed to allow convenient home 
study. Included in this series is an 
"Electronics Fundamentals" course, 
made up of four basic programs and a 
separate "Experimenter/Trainer" kit.

The four learning programs are in 
graded order, each program a 
prerequisite for the next. They are as 
follows:
• Part 1: DC Electrones;
• Part 2: AC Electronics;

ÄMHKiT'
»» ï > HW '

A?«

wnw» heawkw 
WMMXiT

a « AH " 
A -A:

• Part 3: Semiconductor Devices; and 
• Part 4: Electronic Circuits and 
Applications.

Of course, these programs may be 
bought either separately or together. 
For example, the student who feels he 
already has sufficient grounding in AC 
and DC circuit theory may choose to 
buy only Parts 3 and 4 of the course — 
Semiconductor Devices and Electronic 
Circuits and Applications.

Each individual program is divided 
up into units, each unit dealing with a 
specific topic. An idea of the course 
content can perhaps best be gained 

from a listing of these various units.
In Part 1 the various subject units are 

Electron Theory, Voltage, Resistance, 
Ohm's Law, Magnetism, Electrical 
Measurements, Network Theorems, 
and Inductance and Capacitance; Part 2 
— AC Fundamentals, AC Measure­
ments, Capacitive Circuits, Inductive 
Circuits, Transformers, and Tuned 
Circuits; Part 3 — Fundamentals, 
Diodes, Zener Diodes, Special Diodes, 
Bipolar Transistor Operation, Bipolar 
Characteristics, FET's Thyristors, ICs, 
and Optoelectronic Devices; Part 4 — 
Basic Amplifiers, Typical Amplifiers, 
Operational Amplifiers, Power 
Supplies, Oscillators, Pulse Circuits, and 
Modulation.

The ILP system has been designed to 
teach the student thoroughly and 
efficiently. Each individual learning 
program is made up of a large folder of 
printed material, reinforced by 
gramophone records and periodic 
reviews of pertinent topics.

Further program reinforcement is 
provided by the experimental material 
provided with each learning program. 
This material includes a range of 
electronic components which the 
student assembles into a variety of 
circuits, to get actual "hands on" 
experience.

The experimental work is designed to 
be carried out on the 
Experimenter/Trainer, assembled by 
the student at the beginning of the 
course. Facilities provided by the

Parts 1 & 3 of the Heathkit Independent
Learning Program system. Gramo­
phone records and electronic
components reinforce the learning
process. 6
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Part of the Experimenter/Trainer kit is shown above, while below is a typical page 
from one of the instruction folders. The text is well written.

trainer include a solderless 
breadboarding socket, a 200Hz-20kHz 
sine and square wave signal generator, 
two 50Hz sine wave signal sources (15V 
and 30V), two variable and regulated 
power supplies for positive and 
negative voltages (1-15V DC), and two 
built-in linear potentiometers (1k and 
100k). The power supplies are both 
short-circuit protected.

Although it is not absolutely 
necessary that the experiments be 
performed on the Experimenter/ 
Trainer, it is still an excellent learning 
tool and a very worthwhile supplement 
to the learning programs. And, after 
you've completed the programs, the 
trainer can be used for breadboarding 
your own design projects.

Our overall impressions of the 
Heathkit Individual Learning Program 
system are very good. The course 
material is highly readable, and the 
student is led in a logical manner from 

one concept to the next. There is even 
an optional examination paper 
(multiple choice question type) which 
the student can fill in at the completion 
of each program and forward to the 
Heath Company for marking.

So the student who applies himself 
should certainly finish with a good 
knowledge of electronics. And if you 
want to go further, Heath offer a 
digital electronics learning program, 
and a recently introduced 
microprocessor learning program 
based on the Motorola 6800 chip. A 
digital Experimenter/Trainer kit is also 
offered as a complement to the digital 
electronics program.

The Heath Company is represented 
in Australia by Warburton Franki Pty 
Ltd, who have branches in all state 
capitals and in Wellington, NZ. 
Heathkit products are available from 
The Heath Centre, 220 Park Street, 
South Melbourne, Vic. 3205 (tel. 
699 4999). ®

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 M20 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
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Bally Pinball machine uses a 
Motorola 6800 microprocessor
Amusement parlours are not often thought of as havens for high technology 
devices, but the recent introduction of video games has established a trend 
in this direction. The latest pinball machine from Bally uses a 
microprocessor — the Motorola 6800.

by LEO SIMPSON

The news of this development came 
from the Australian distributor for Bally 
pinball equipment, Amusement 
Machine Distributors Pty Ltd, of 19 
Marsden Street, Camperdown. Natural­
ly, they are very enthusiastic about the 
machine, to the point where they have 
set up an operator training course to 
enable technicians from all over 
Australia to become familiar with it.

Rising costs of service and the need 
to keep "down-time" to a minimum 
have made the microprocessor-based 
pinball machine a viable economic 
proposition. Pinball machines are 
basically very rugged devices, but they 
are subject to rigorous operating con­
ditions. They experience severe 
vibrations, both from their own internal 
machinations and from the people 
playing them.

In addition, because the appeal of 
each machine is ephemeral, they have 
to be moved frequently to new 
locations. All this takes a considerable 
toll on reliability and so servicing is 
often required.

Servicing pinball machines can be a 
tedious and expensive business, 
because they are really electro­
mechanical monstrosities. They have 
multitiudinous solenoids and other 
doodads all hooked together with a 
nightmarish wiring harness.

The microprocessor pinball machine 
still has umpteen solenoids and a com­
plex harness. But the microprocessor 
performs self-diagnosis of all functions, 
so that most service operations will just 
be a simple matter of component 
changeover.

To look at, the new machine is little 

different from older units. It is just as 
gaudy and bedecked with coloured 
lights. The only external indication 
that it might have electronic intestines 
is the multiple array of gas-discharge 
digital readouts.

Further examination points up more 
differences, such as the fact that four 
persons can play and have their scores 
individually tallied and recorded. But 
apart from these relatively subtle scor­
ing features, the affect of the 
microprocessor will not normally be 
apparent to the player. The main ad- 
vantages accrue to the 
owner/operator.

For a start, the microprocessor and its 
associated memory chips keep a record 
of accounting functions for the 
operator: total number of games
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played, total of free games and total of 
money in the cash box. These figures 
are available via the readouts at the 
push of a button in the slug rejector 
compartment. By assessing these 
figures the operator can decide to 
move the machine to a new location.

Nickel-cadmium batteries provide a 
standby power supply for those 
memory chips involved in the accoun­
ting functions.

After the operator has extracted the 
cash he can quickly run the machine 
through its diagnostic routines to check 
for any malfunctions. In the first 
routine the MPU checks itself and 
flashes a LED seven times to indicate 
that its operating correctly. In the se­
cond routine, all the lamps are check­
ed.

In the third routine, all the digital 
readouts are checked, i.e., they are all 
cycled through 0 to 9.

All solenoids are checked in the 
fourth routine. Each group is checked 
in a separate step — thunk, whack, 

Above is a view in­
side the top com­
partment of the 
machine. Below, 
Leo Ankus points 
to the 
microprocessor 
PCB and its standby 
power supply 
which is provided 
by nickel­
cadmium 
batteries.

click, bong . . . and so on. If one 
malfunctions, the routine stops at that 
particular step, which is indicated by 
one of the readouts. The final routine 
checks all switch contacts.

The point of these routines is that it 
could take the operator quite some 
time to identify these faults in a normal 
machine. Once the machine displays a 
fault the operator can consult the long 
list of symptoms in the manual to help 
pinpoint the malfunction.

For tracing more subtle faults, further 
diagnostic routines are available with a 
small module PCB. This mates with a 
socket on the microprocessor PCB and 
is mainly used for checking continuity 
of circuits.

By at least one account, the new Bally 
machine is a runaway success. Since its 
initial introduction in the latter half of 
1977, the local distributors have sold 
around 500 units. At the going price of 
about $2000 each, you don't need a 
microprocessor to calculate total sales 
in the vicinity of one million dollars.®

NOW 
HEAR 
THIS!

Leading recording studios using 
Ortofon professional equipment 
to cut or monitor their discs:
EMI Copenhagen Denmark
EMI Stockholm Sweden
EMI London Great Britain
CBS London Great Britain
PHIUPS Baarn Holland
LUSSI Basel Switzerland
D-SCHALLPL East-Berlin DDR
IBC London Great Britain
HISPAVOX Madrid Spain
DGG Hanover W. Germany
BARCLAY Paris France
MATSUSHITA Tokyo Japan
METRONOME Stockholm Sweden
GRS Moskva USSR
JVC Tokyo Japan
NIPPON COLUMBIA Tokyo Japan
RCA London Great Britain
MSR Coventry Great Britain
ARFONIC Paris France
NRP Nashville USA
SONY Tokyo Japan
NEW PAONE Milano Italy
RCA New York USA
RCA Indianapolis USA

They use our sound to make 
theirs... Does that tell you 
something?

accuracy in sound
ortofon

Distributed by—
HARMAN AUSTRALIA PTY. LTD..
P 0. Box 6. BROOKVALE, N S.W. 2100.
Telephone: (02) 939 2922 h»«»7s

ELECTRONICS Australia, February, 1978 59



Power supplies can be tricky

Although colour sets tend to dominate our thinking these days, 
there is still a significant amount of service work involving 
monochrome sets; particularly early solid state sets which are 
usually kept as a second set and are new enough to justify the cost 
of repairs.

Two jobs I had recently involved this 
type of set but were also notable 
because they both suffered from power 
supply problems and both power 
supplies employed rather tricky cir­
cuits.

The first set was a Kriesler model PT1 
and the owner's complaint was that the 
picture would roll every few seconds. 
Superficially, one would expect such a 
complaint to involve the vertical os­
cillator stage, or even the sync 
separator. But when I switched the set 
on the first thing I noticed, even before 
it had time to roll, was a distinct hum 
pattern on the picture.

This put a different slant on things. 
Maybe there was a fault in the vertical 
or sync stages, but there was no point in 
looking for it while the hum problem 
remained. And there was a very good 
chance that, when the hum was remov­
ed, the rolling would stop also.

The main supply rail for the set runs 
at 11V, this being from a voltage 
regulator. The voltage regulator is a lit­
tle unusual in some respects in that it 
uses a PNP type transistor as the series 
regulating element, rather than the 
more usual arrangement employing an 
NPN transistor as an emitter-follower.

Use of the PNP transistor means that 
its forward bias has to be derived from 
the regulated side of the system (i.e., 
the collector side) and this can lead to a 
"lock out" situation. In theory, at least, 
the regulator transistor cannot pass any 
current until it is supplied with forward 
bias, but there can be no forward bias 
available until it passes current!

In practice, some circuits probably 
depend on a certain amount of leakage 
to get things started, particularly where 
a germanium transistor is employed. 
The transistor in this case was a ger­
manium type — an AD149 — but even 
so the designers had seen fit to connect 
a 68 ohm resistor between emitter and 
collector, just to be on the safe side.

The base of the AD149 is controlled 
by a BC108, the emitter voltage of 
which is pegged by a zener diode, and 
the base voltage set by a 1k trim pot 
which is used to set the 11V rail.

I started by checking the 11V rail, 
which turned out to be marginally high, 
I adjusted the 1k pot slightly to reduce

This circuit uses a 68 ohm resistor across 
the AD149 to ensure sufficient leakage 
current to "start” the system.

AWA P15

Simplified circuit of the P15 regulator. The starting circuit consists of the 820 ohm 
resistor and the 5uF capacitor, which provides a momentary alternative circuit to 
the emitter of the regulator amplifier.

it and noticed that this also seemed to 
reduce the hum bars slightly, though I 
couldn't be sure.

Next I checked the electrolytics in 
the power supply; a 2000uF across the 
rectifier and a couple of smaller ones in 
decoupling circuits following the 
regulator. I could find nothing wrong 
with any of them.

Remembering how the hum bars 
seemed to decrease when I reduced 
the rail voltage slightly, I went back to 
the 1k pot and tried reducing the 
voltage still further. Sure enough, the 
hum bars continued to weaken as I 
lowered the voltage until, at about 8V, 
they vanished — and the picture 
stopped rolling.

While I still had to find the precise 
nature of the fault, I had at least es­
tablished two points. One was that, as I 
suspected, the rolling was due to the 
hum; the other was that the hum, in 
turn, was due to a failure in the 
regulator circuit. By their very nature, 
regulator circuits are very effective 
filters, since they tend to oppose any 
change in voltage, whether due to 
changes in line voltage or ripple from 
the rectifier. In fact, they replace older 
and more expensive filter components, 
like chokes.

A quick check around the circuit for 
faulty resistors and the like revealed
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nothing, suggesting that it was one or 
the other of the transistors. The AD149 
was the easier one to get at, so I tried 
replacing it first, but this made no 
difference.

Replacing the BC108 wasn't so easy, 
but tne effort was worthwhile. When I 
switched on the main rail came up to 
9V and there was no sign of any hum 
bars. I took it up to 11V and everything 
worked fine. There were no hum bars 
and there was no rolling.

Fairly obviously, the BC108 was faul­
ty, though the exact nature of the fault 
is a little obscure. But whatever it was it 
apparently could not maintain the 
regulating action at much above 8V.

The second set was an AWA P15. Its 
failure was more drastic; it had lost 
both picture and sound. Once again 
the regulator system employed a PNP 
transistor and once again it was design­
ed to deliver 11V.

But there the similarity ended. It was 
not delivering any voltage, the tran­
sistor was a silicon type (BD436), and 
the circuit was a good deal more com­
plex. For one thing it employed two 
transistors as the regulator amplifier 
and, for another, the starting 
mechanism appeared to be rather more 
refined than the simple 68 ohm shunt 
resistor.

While I have not been able to analyse 
the circuit in detail, it appears to 
employ a kind of "kick start" 
arrangement: an 820 ohm, 5uF 
resistor/capacitor network which, at 
switch-on, feeds a pulse into the 
regulator amplifier to get the system 
started.

It also appears that the circuit is 
designed to disable this starting system, 
once the regulator is working, by sen­
sing the presence of voltage on the 26V 
rail, which is supplied from the EHT 
transformer. A possible reason is that, 
unless the capacitor is discharged after

NUMBER CRUNCHERS
MM57109 Buffered lines; I/O via. gold plated edge 
connector Direct interface to most microprocessors 
SCAMP. 6800. 8080. etc. Software & Data support. 
130 x 80 Board size. All parts included

KIT PRICE $52.00

HIGH SPEED PAPER TAPE READER
Data buffers handshake logic, status LEDS, flat cable 
interface, self contained Software & data support, 
complete with case 160 x 110 x 50, use it to load 
programs into all the common microprocessors.

KIT PRICE $75.00

UNIVERSAL FRONT PANEL
Designed for 8080, but will work on most systems. 
52 LED indicators, 16 bit address bus LEDS. 2x8 bit 
prog, outport port LEDs. 8 bit data bus LEDs, 8 bit 
latched status indercator LEDs, buffered lines, flat 
cable interface, full data supplied.

STANDARD KIT PRICE $75 00
WITH 6 ’AINCH HEX DISPLAYS $105.00 

All parts post free in Aust. See our adv. Jan. 78 Elec. Aust. 
Digital, tacho, digital stopwatch, tran. ign. systems, burg, alarms.

S. M. ELECTRONICS
PO 19 DONCASTER EAST 3109, 10 Stafford Court, DONCASTER EAST, VIC.

(03) 842-3950 ( 03) 842-3950 (03) 842-3950

the starting cycle, the system may not 
start again after the next switch-off, 
switch-on cycle.

In fact I am not sure to what extent 
the ramifications of this circuit had 
anything to do with what I found but, 
inasmuch as this presented something 
of a puzzle, they may well be involved.

On previous occasions these symp­
toms in this set have been due to a 
shorted horizontal output transistor, so 
I checked this first. But I drew a blank 
this time, the transistor testing out OK.

Next I decided to check the BD436 
regulator transistor, so I removed it 
from the set and checked it in the tran­
sistor tester. When it checked OK I 
assumed that the fault must be 
elsewhere, and spent some time check­
ing the other transistors, resistors, and 
capacitors around this part of the cir­
cuit. Again I drew a blank.

Somewhat frustrated I considered 
the BD436 again and, to make sure I 
had checked it correctly, I connected a 
new one into the tester and compared 
the readings. For all practical purposes 
it read the same as the one I had 
removed but, on an impulse, I fitted the 
new one into the set.

Much to my surprise the set sprang 
into life and all voltages seemed to be 
normal. Had I disturbed a faulty joint in 
removing the BD436? I replaced the 
original but it simply wouldn't work, 
yet when I re-fitted the new one the set 
came alive again.

Why? I'm afraid that remains a 
mystery. All I know is that, according to 
colleagues to whom I related the story, 
regulator circuits employing PNP tran­
sistors are generally regarded as being 
"cranky". And, unfortunately, pressure 
of time often prevents a full investiga­
tion as to exactly why a certain compo­
nent is critical; it is enough to get the 
set going and move on to the next job.

SINGLE STEP CONTROL for 8080
Push button single step mode, automatic low speed 
stepping mode (variable speed), interrupt facility, run 
mode LED a great companion for the front panel 
Complete with all data, will suit other systems.

KIT PRICE $23.00

(8080) BACKPLANE BOARDS (6800)
Quality fibreglass boards, will take five sockets per 
board, provision for linking boards together, even 
different types. 10” x 8” 6800 board with wide centre 
distance. PRICE $24.50 ea.
12" x 6" 8080 board with provision for both sockets.
PRICE $24.50 or 5 for $45.00

GOLD PLATED SOCKETS
To suit 8080 & 6800. 43 x .156 double sided.
PRICE $9.50 or 5 for $45 00.

NOW 
HEAR 
THIS!

Here Are The Three New 
Pick-Up Cartridges.

SL20E. This is the standard 
Ortofon moving coil cartridge of 
very high performance. It is the 
successor to the well-known SL15E • 
Mk II incorporating the latest 
advances. It has a very flat 
frequency response through the 
entire audio range with excellent 
tracking. It is supplied with 
elliptical stylus and is ideal for 
stereo and all types of four-channel 
matrix systems.

MC20. The MC20 is Ortofon’s 
finest cartridge for stereo 
installations and is recommended 
for professional applications of the 
most stringent requirements. It is 
supplied with a special “fine-line” 
stylus which minimizes record wear 
while preserving excellent tracing 
ability at the highest frequencies. 
Of course, it is a superior performer 
on four-channel matrix recordings 
also.

SL20Q. This cartridge was 
specially developed for the 
playback of discrete (CD-4) 
four-channel records. Its 
performance quality is equally 
impressive with non-quadraphonic 
systems.

All three new models, 
incidentally, are housed in a body 
which fits all standard arms and is 
simple to mount. They have 
built-in stylus guards, and 
gold-plated terminal pins assure 
perfect electrical contact.

ortofon
accuracy in sound

Distributed by— 
HARMAN AUSTRALIA PTY. LTD 
PO Box6 BROOKVALE. N.S.W. 2100 
Telephone: (02) 939 2922 ha«>™
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A low cost 
video display unit
Here is a new design for a low cost video display unit, capable of 
displaying data from a microcomputer on a standard TV receiver 
or monitor. It displays 16 lines of 32 characters and offers both 
flashing cursor and a destructive backspace facility. All timing is 
derived from a crystal oscillator, and no setting up is required.

by MICHAEL O’NEILL
Physics Department, 
Newcastle University

This Video Display Unit (VDU) was 
designed primarily for the 
microprocessor system user, who re­
quires a video terminal of minimum 
complexity to enable him to com­
municate with his system. Therefore 
many of the unnecessary features of 
commercial style VDU's were aban­
doned in order to provide a cheap but 
effective video terminal for such 
applications.

Sixteen lines of 32 characters was 
selected as the screen format which 
allows for adequate display of program 
steps. With continuous roll-up facility, 
the user can see at least his last 16 lines 
of information. The cursor, indicating 
the position of the next character is fix­

ed permanently on the bottom line 
(line 16). Carriage return and line feed 
(non-print characters) are decoded and 
these are normally all that would be 
required for a basic unit. However, a 
back space control function has been 
included mainly for the benefit of those 
who might use such a unit as a TV 
typewriter. This control allows editing 
of the bottom line before a line feed is 
given. Back space actually types a space 
in the location of the cursor after mov­
ing it back one character position.

The VDU uses all standard readily 
available TTL IC chips, except for six 
CMOS memory chips and the character 
generator chip.

The method of actually displaying a 

character on a TV screen will not be 
described in detail here, as reference to 
the issue of EA for January 1977 should 
make this clear. The VDU described 
here uses the same character generator 
IC described in the earlier article (i.e., 
the 2513), and hence allows for the dis­
play of the full 64-character subset of 
ASCII known as "6-bit ASCII". This is 
the same character set displayed on 
most teleprinters.

A 4.7MHz crystal oscillator provides 
all of the clock pulses for the VDU. As 
can be seen from the block and circuit 
diagrams, this base frequency is divided 
down to produce the horizontal and 
vertical sync pulses required by the TV 
set. The 4.7MHz signal is also used to 
clock the output shift register used to 
convert the parallel "row data" from 
the character generator into the serial 
data required as video information by 
the TV display.

Incidentally it has been found that a 
4.43MHz crystal of the type used in the 
subcarrier oscillator of colour TV 
receivers may be used instead of the 
nominal 4.7MHz crystal. This can be 
worthwhile, as the 4.43MHz crystal is 
generally cheaper and easier to obtain. 
Naturally when the lower frequency

SPECIFICATION
VDU displays the 6-bit ASCII character 
set, in 16 lines of 32 characters. All timing 
derived from a crystal-locked oscillator; 
no setting up required. Continuous line 
scrolling of display. Maximum input data 
rate 50 characters/sec. Destructive back 
space facility for editing. Flashing cursor 
indicates next character position.
Uses standard TTL ICs for low cost.

At left is the assembled PC board. Note
that the version shown here uses a
TOOpF capacitor paralleled by a 30pF
trimmer in place of the crystal.
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Video display unit

crystal is used, both of the TV sync 
pulse frequencies are lower also, but 
most TV sets seem to be able to lock 
onto them quite easily. As the vertical 
frequency becomes 45.5Hz instead of 
50Hz, some sets may produce a small 
amount of horizontal wavering or 
"snaking", particularly if there is some 
50Hz ripple getting into the vertical os­
cillator from the receiver's power 
supply.

If such an effect is experienced and 
found annoying, then a 100pF capacitor 
with a 30pF trimmer in parallel may be 
substituted for the crystal if a 4.7MHz 
crystal is not available. The trimmer 
capacitor can be varied until the TV set 
locks onto the VDU sync pulses. 
Further trimming may be required to 
obtain a steady display.

Note that if this capacitor is used, a 
220 ohm resistor is required as an addi­
tion between pins 2 and 3 (joined 
together) on IC1 and ground. This is in­
dicated on the circuit diagram as R* 
and can be soldered onto the board, 
vertically, from the appropriate side of 
R2 and the outer ground line.

A further chain of frequency dividers 
generates the line address information 
for the character generator and the 
load pulses for the shift register. One 
load pulse occurs for every six clock 
pulses given to the shift register, thus 
loading it with the required five bits of 
data for a character row and also giving 
a single "dot" space between 
characters. Since this load pulse occurs 
for each character across the screen 
(i.e. 32 times for each horizontal TV 
scan) it becomes the ideal clock pulse 
for the memory address.

Nine address lines are required to ad­
dress the memory, which holds each 
character to be displayed on the screen 
in its ASCII code. The memory is re­
addressed each frame and therefore a 
character remains in its particular loca­
tion in memory until changed by an ex­
ternal control signal. The memory con­
sists of six 2102, 1k x 1 RAMS, six being 
required to hold the six bit ASCII code. 
This provides 1024 6 bit words, but only 
512 are used.

The outputs of the memories are 
connected directly to the character 
generator. The memories are normally 
held in the read mode and each time 
the address changes, the outputs from 
the memories change to provide a six 
bit ASCII code for the character 
generator.

As just mentioned, an external con­
trol signal is required to change data 
held in memory. To do this we must 
have a written command, together with 
an indication as to where in memory its 
contents are going to change. Memory 
location indication is achieved by com-

Above shows the block diagram, while at right is the component overlay pattern.

parators and a set of counters that 
duplicates the memory address. This 
extra set of counters are advanced one 
count by the input strobe pulse, which 
indicates that a new character is being 
entered either from a keyboard or a 
computer. The comparator gives an 
output when the memory address 
equals the count on the duplicated set 
of counters, and this output is used to 
gate the ASCII input into the correct 
location in memory.

Because of this gating technique, a 
character can only be written into 
memory every frame, which im­
mediately indicates a baud rate limita­
tion of 500 baud. Since this VDU was 
designed for microprocessors, this 
modest baud rate should not be a 
problem as the VDU will operate at the 
110,150 or 300 baud rates used by most 
debug ROMS in microcomputers.

If the output of the comparators is 
fed to the CE-bar input on the 
character generator chip, it disables the 
chip for that particular location, and 
therefore a single bar is generated on 
the screen. This occurs instead of 

generating a character and therefore a 
cursor appears. Since the cursor 
appears permanently on the 16th line, 
only five of the nine address lines need 
to be compared, thus controlling the 32 
positions along the line. The blinking 
effect of the cursor is achieved by 
gating the control signal with a low 
frequency astable multivibrator; a 555 
timer has been used for this purpose.

At this point it should be clear that 
we now have a "page" of information 
displayed on the screen with a cursor 
indicating the next character position. 
Let's now take a look at how the scroll­
ing of lines is achieved.

The memory address counters can be 
divided into two parts. The first five ad­
dress lines control the 32 characters 
across each of the 16 lines, while the 16 
lines themselves are controlled by the 
last four address lines. If at any time an 
extra clock pulse is given to this last ad­
dress counter it would add an extra 
count and thus change the character 
line position as they appear on the 
screen. If the pulse is applied to this 
counter during the time that there is no
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through this great range and their incredible prices. It must

our mail order dept or pop into any Dick Smith store or dealer1

-01 TRANSISTOR NIPPER for very small gauge wires. 4'4”
<115mm) long. Spring opening insulated handles Similar 
quality normally around $7 00 $4.50

HANDTOOLS
The search for new products is never ending and tools are one of

Cat K 3434

Handy Soldering Aids.
P86 TWEEZERS with very fine, sharp, straight points and non­
slip jaws. 125mm long. A must at only 75c (Ideal for medical 
cabinet too!) 
Cat T 4630.

MA 1002 M 
Digital 
Clock

IDEAL FOR THE 
EXPERIMENTER'

play around with - this digital 
clock is four big LED digits, and is 
pre-assembled on its own PCB. All 
you do tn finish it off is add the 
transformer and a couple of

RANGE OF HANDY MODULAR 
PLASTIC COMPONENT BOXES FOR THE HOBBYIST 
OR HANDYMAN

Frankly, we have seen a lot of component drawers come ano 
go over the years In our opinion, these are the best ones 
that we have come across. Check these features
Large handle on the front of each drawer Special index card 
slot moulded into handle for labelling Outside of boxes have 
precision dovetail ways so that boxes may be securely fitted 
together Wall or bench mountable Trays do not seize inside 
box as many inferior other types do Two types available 
One with 2 drawers per box(H-2585) The other has one 
drawer! H2584! per box. All boxes m smart white high 
imoact plastic with the drawers moulded in a smart red 
Overall dimensions 5 1/8in.D x 4.1/2in.W x 2 1/4m.H. Price 
is only $1.20. for either

Complete kit - 
chip, trans, sw.

$]975
CHIP ONLY - 
MA1002 clock 
chip only.
Cat X-1052 $13.50

Meta! DetectorsHUGE HI-WATT BATTERY SHIPMENT IN
Cat T 2600.

in$

Cat F 4615.

Cat. S-3001
Cat S 3002

ONLY 25c
ONLY 20c
ONLY 15c
ONLY 45c

H3—C-R PULLER your extra hand for removing awkwardly 
located parts. Spring loaded to remove component as solder 
melts Ideal for servicemen. $2.25. n —

D size metal jacket 
C size metal jacket 
AA peni ite.
9V Transistor metal case

H9 SOLDER BULB A simple rubber bulb type solder sucker 
for de-soldenng. $2.50.

Cat T 2580

Specially imported, factory fresh, high capacity, long life 
batteries. Just look at these prices!

took at far l/dlue!
AM/FM MULTIPLEX TUNER YFX-601-1C

Cat. L 5250

S59 50

:ordei ideal

SB0 00

$4350

Cat B 1850

WHAT VALUE'

Cat S-3006

Cat. T 2620.

H72 HEAT SINK SET Like alligator clips made of aluminium 
A must for transistor work. $1 20

BURGLAR ALARM VIBRATION SWITCH.L 5250 
Rugged little switch goes open circuit when it is shaken. 
Ideal for plateglass windows and safes, etc. Adjustable 
sensitivity Tampeiproof case, rugged PVC case 
5W 50Vf°>0.1 A Only 75m x 85in x 2 25m $2.50 
Normally dosed contacts

EL- 1 SOLDER SUCKER. Full metal construction 
than plastic' With Teflon tip. Simple push/release thumb 
mechanism Complete with nozzlesweeper (' l Normal price 
was $9 00 Now only $8.75. spare Teflon tips avail

Cat. T 2560.

MINI REED ALARM SWITCH. L 5210
Fully moulded in qrey PVC with riveted case for extra 
security. Solder free screw terminals Complete with PV( 
encapsulated magnet Normally open contact c'oses by 
magnet Same rating as above Get a pan I 
S1 95

K88 NIBBLING TOOL 
cuts any shape opening in sheer steer 
to 0 6mm thick or light alloy to 1 5 
mm Easy to use, cuts plastics too 
without distortion Follows scribe 
lines easily Only $8.50.

Cat T 4940

iw' UNDER HALF PRICE
Cat X 1060 $4 75
FIND A FORTUNE The quality metal detect

HWWOUND HK705 MORSE KEY
Unfortunately, the instructions are in Japanese, but we can tel 
from the diagrams that this key has real ball bearing pivots 
which can be adjusted. It is beautifully made and a delight 
to handle Heavy duty construction throughout Not a toy 
f>ut a professional key Screws adjust spring tension and knob 
travel Measures 160mrn x 90mm x 65mm high Highly 
recommended for you CW enthusiasts

ANDNO^.-.MmcK1.
DtXWERlNC oxy wick

connections in one second without flux All

the cost of one of these units back again'
Cat X 1064

Cat. D-7104.
Only $25.00!

Cat. M 9802

CHARGETTE
The neatest 12V, 1A trickle charger yet. Can be run 
continuously with special thermal-overload protection switch 
Looks like a big mains plug with leads straight to battery. 
A handy unit tor car, boat, caravan owners keeps youi 
battery in tip-top condition for just $15.00

produced for Australia with 50uS FM de-emphasis (NOT the 
overseas 75uS) Has inbuilt ferrite rod for AM reception over 
broadcast band 25dB stereo separation Prov’n for stereo 
indicator IC Multiplex Separate TUNED r f stage Beaut air- 
spaced AM/FM tuning gang covers all Australian AM/FM 
band width. Fully assembled at less than the value of the parts 
Highly recommended at only $37.50

tions. from integrated circuits and printed 
circuit boards to telephone conneciions. can 
lie quickly, safely, neatly and economically 
rlesoldered with Dickwick and a regular solder 

S2 00

Mini Cossette 
Recorder

SUPER 
GLUE!

115V trannies for foreign gear
HANDS UP IF YOU WENT OS FOR THE HOLIDAYS

transformer is rated at 30 watts, which suits many 
small cassett<
and plug, with 115V socket to plug appliance mi
Fully approved by ihe electricily 
Cat M 1158. S22 00
HEY! THAT’S A SAVING OF NEARLY S8 00' !

BOORS BOOKS BC
MICROPROCESSOR 
MICROPROGRAMMING 
HANDBOOK 294 pages
Phew! The titles almost a book in 
itself Tells you what they are, how 
they work, and how to work them.
Cat 8 2346 . .

$9so
. .$9.50

B-1248.

DISPLAY ELECTRONICS! 
252 pages Cat B 1844. 1
A learning as well as a doing ' 
book Find out how all the 
devices used as displays work 
plus build projects using 
them Cat 8 1844

CMOS COOKBOOK 
(woops — who forgot 
to take a picture?) 
Thousands of CMOS 
ideas, incredible 
value for the expert 
menter Few only 

$13.50 $7so
DKK SMITH ELECTRONICS &
SYDNEY: SYDNEY: SYDNEY: SYDNEY: MELBOURNE:
125 York St, 361 Hume Hwy, 162 Pacific Hwy, 30 Grose St, 399 Lonsdale St,
City. Ph 29 1126. Bankstown. Ph 709-6600. Gore Hill. Ph 439-5311 Parramatta . Ph 683-1133 City. Ph 67 9834
Open 'til 8PM Thursday Open 'til 8PM Thursday Ample parking at door. 1st floor - friendly store! New: right in town!
MAIL ORDER DEPARTMENT PO Box 747, Crows Nest, NSW 2065. Phone 439-5311. Post & Pack extra.

meetings.

Cat A 4050

What’s faster than 
a speeding bullet, 
more power­
ful than a 
locomotive, 
able to 
stick tall 
buildings 
together?
A must for all 
hobbyists!
Cat. N 1220.

OZ.ZD.

B06

$895

BUILD IT BOOK 
OF DIGITAL 
ELECTRONIC 
TIMEPIECES 294 pp 
(Clocks to the mob) 
This one's got the lot. All 
types of beaut clocks to 
build, with an introduction 
to digital timekeeping for the 
beginner. Real value.

PROGRAMMING Urn 
MICROPROCESSORS SUhSI 
280 pages M'WUU
Yep. another book on uprocessors 
(you can tell which direction this 
scene is going, can’t you!) All sorts
of information for the person dealing 
with uprocessors and that’s YOU.

Cat B 2348 $9.50

$8.95

SHOP HOURS
Mon Fri 9AM - 5.30PM
Sat. 9AM — 12 noon 
(Brisbane Vz hour earlier)

J banheord

welcome here
MELBOURNE: 
656 Bridge Rd. 
Richmond. Ph 42-1614 
Easy access: huge stock.

BRISBANE: 
166 Logan Rd, 
Buranda- Ph 391 6233 
Opens 8.30AM

ADELAIDE: 
203 Wright St, 
City. Ph 212 1962 
Now Open. See us!

WE HAVE DEALERS RIGHT ACROSS AUSTRALIA - THERE'S ONE NEAR YOU1



Low cost video display unit

Actual size reproduction of the PC pattern on the component side of the board.

display on the screen (i.^. the time 
between frames) then the next time a 
frame appears on the screen it will start 
at one extra character line due to this 
extra count. This extra clock pulse is 
generated at the end of a line, or when 
line feed is detected, and gives the 
scrolling effect

When roll-up does occur another 
pulse is also generated which applies 
the ASCII code for a space to the 
memories and a write command is 
given at the same time. This immediate­
ly gives a clear line on line 16, to type 
onto after the previous line is rolled up.

A decoder is used to detect when 
carriage return linefeed or back -pace 
informatior. r. gr.en to the VDl The 

control bit in the ASCII code — bit 7, is 
used for this purpose.

The video information from the shift 
register is fed to the output of transistor 
T1 via a 1k resistor, and is mixed with 
the inverted sync pulses which are 
applied to the base of the transistor 
The 10k and 3.3k resistors provide the 
correct 1:3 ratio for sync and video in 
formation This composite video is then 
output via an isolating capacitor and is 
suitable for applying to any video 
amplifier employed in standard TV sets.

Experience has shown that the video 
output from the VDU is suitable for 
applying to the grid or the base (de­
pending on whethei valve ot solid 
~i.iL of the video driver in a l\ set 

without any alteration or disconnection 
of any components.

When checking for this input, one 
should ensure that the take-off for the 
sync separator is after this stage of 
amplification in the TV receiver. *

There is absolutely no setting up re­
quired with the VDU. Random 
characters should appear on the TV 
screen as soon as power is switched on. 
To enable a clear screen when first 
turned on, a clear, input has been 
provided on the PC board. It requires a 
switch to the + 5V rail, or a logic "1" 
applied to it. This can be obtained from 
an unused key on the terminal's 
keyboard giving manual clearing, or 
alternaiivelv bv means of a capacitor to
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Low cost video display unit

The PC pattern for the reverse side of the board, again shown actual size.

the +5V supply rail, to give automatic 
clearing on power-up. A 47uF tantalum 
should work.

A link, LK, has been provided on the 
PC board to provide an option re­
garding horizontal positioning of the 
VDU display. With the link out, the 
video information is generated in the 
centre of the period between horizon­
tal sync pulses, giving a display which 
should be centred on most TV sets. If, 
however, it is found that the display is 
not in the centre of your TV screen, this 
link can be inserted and the whole pic­
ture will be shifted about three 
character widths to the right of the 
screen.

The printed circuit board for the

VDU measures 155 x 160 mm and has an 
input socket facility where the required 
input data lines can be entered via a 14 
pin DIP connector, using flat ribbon 
cable. This makes for a very neat con­
nection. However, for those wishing to 
keep costs down, the same inputs are 
available at the edge of the PC board 
where wires can be soldered directly to 
the copper. The strobe input is 
triggered by a negative edge; if this is 
not available, an inverter on this line 
would be required. 

Power supply requirements are +5
Volts at 1.2 Amps and -12 Volts at
around 40mA. The higher 4-5V supply
current is required because of the TTL
chips used. Three terminal regulators

rated for 1.5 Amps are adequate for this 
voltage supply.

A UART has not been included on 
the PC board because the VDU was 
considered to be a separate self- 
contained control system which 
accepts parallel data only, and if serial 
data is required by a microcomputer 
system then an external device such as 
a UART should be added. Parallel data 
is also acceptable to some 
microprocessors and makes for easier 
programming.

Editor's Note: For those who do wish
to add serial interfacing and a
keyboard, to produce a complete self-
contained terminal, we hope to supply
the necessary information shortly. ®
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IRH can now offer you a range of FUJITSU Relays and Timers covering a wide variety of switching applications.
Mounting:

Printed Circuit Board 
Plug-in 

Direct Mounting 
Coil Voltage: 

From 6-110V D.C. 
5 —240V A.C.

Switching Capacity:
From 0.5 AMPS to 10 AMPS A.C. 

0.5 AMPS to 30 AMPS D.C.
Contact Arrangements:

S.P.S.T. 4.P.S.T. 12.P.D.T.
D.P.D.T. 4.P.D.T. 18.P.S.T.

irh
COMPONENTS

Division of Natronics Pty Limited
k relays

1
Telephone: SYDNEY (02)50 0111 • MELBOURNE 

(03) 44 5021 • HOBART (002) 34 2811 • 
ADELAIDE (08)51 4819 • BRISBANE 
(07) 379 4095 • PERTH (092) 81 6000

L* AUCKLAND 49 3226 J
* WELLINGTON 85 9408 40

Whatever your relay requirements 
your local IRH sales office will
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SYSTEM 1

2650
THE EXPANDABLE - AFFORDABLE 

HOME COMPUTOR SYSTEM
The 2650 by Signetics is the easy way to get into Microprocessors. In fact, the 

2650 is fast becoming one of the most popular microprocessors with Australian 
hobbyists.

It is.easy to use, easy to program and features low power static operation from a single 
+5 power supply. Extensive low cost software is readily available, and the 2650 is now backed

by the immense resources of Philips worldwide.

“BABY”2650 2650 CONVERSION KIT
If you have access to a terminal (V.D.U. teletype, 

etc.) you can't beat this kit as an ideal starting point. 
Supplied with the PIPBUG ROM and 256 BYTES of 
RAM the BABY 2650 is very easy to get running 
after a couple of hours assembly time. Supplied with 
sample programs to run and full documentation

Want to convert your BABY 2650 to a fully buf­
fered CPU?

This kit enables you to transfer your components 
to a top quality plated through hole, PCB with 
adequate provision for system expansion. When com­
pleted you have a full KT9500 system (see below).

BABY 2650 KIT.
POST AND PACK $2.50. $/O.UU

2650 CONVERSION KIT & 4 x
POST ANO PACK $3.50 4>14^aUU

2650 KT9500
This is a very useful single board CPU system that 

can be readily expanded. Consider these features —
* IK ROM (PIPBUG EDITOR AND LOADER) EXPAND­

ABLE ON BOARD TO 2K ROM/PROM.
* 512 BYTES OF RAM EXPANDABLE ON BOARD TO IK.
* ON BOARD TTL CLOCK.
* TWO — 8 BIT PARALLEL BI/DI I/O PORTS.
* RS232/TTY SERIAL I/O PORT.
* 100 PIN WIRE WRAP EDGE CONNECTOR SUPPLIED.
* COMPREHENSIVE DOCUMENTATION.

The KT9500 is an ideal basis for a home computer
2650-KT9500 £4 QQ A A

POST AND PACK $3.50

2650GAMES SOFTWARE 
PACKAGE

Here is a most enjoyable way to demonstrate your 
2650 system to friends. Play games like ASTRO 
TREK, NIM, MASTERMIND, POKER MACHINE, 
TARGET SHOOT ETC. ETC. Supplied with complete 
listings and computer justified Cassette (110 BD 
PIPBUG FORMAT).

2650 GAMES PACK ^40 
POST AND PACK $1.00

KT9500-RAM STICK 
MOTHER BOARD (RSMB)

This elegantly simple mother board allows you to add up 
to 16K of RAM/ROM AND CRYSTAL CONTROLLED 
CLOCK (OPTIONAL) to your KT9500 with a minimum of 
fuss. The 2650 RSMB also has provision for future expansion 
to S100 BUSS or even another RSMB. The RAM STICKS use
2102 RAMS in a 1 K x 8 organisation.

KT9500. RSMBOPTIONAL 4m C/S XTAL $35.00 
$7.50 

(subject to availability)
RAM STICK (ASSEMBLED & TESTED) $25.00 

per 1 K
RAM STICK PCB ONLY (WITH INSTRUCTIONS) $6.00

2650 USERS GROUP
If you are really sreious about the 2650, a Users 

Group has now been formed. Membership fee includes 
an extensive documentation package containing 
hardware and software notes. Program listings include 
11 UTILITY PROGRAMS containing TEXT 
EDITOR, ASSEMBLER, BLOCK MOVE, DIS­
ASSEMBLER, BINARY LOADER/DUMPER, and 
REASSEMBLER + 16 GAMES (7 NEW GAMES).

Programs are also available on Cassette to members 
of the Users Group at nominal prices.

POST AND PACK $3.50 MEMBERSHIP FEE $40.00

MM APPLIED 
TECHNOLOGY

POSTAL ADDRESS P.O. Box 355, Hornsby, 2077

SHOWROOM

PHONE 476 4758 -476 3759

IQ banMcard
welcome here

109-111 Hunter St., Hornsby 2077
(9-5 Monday to Sat)
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Easy expansion kit for 
2650 microcomputers
Many microcomputer enthusiasts have shown interest in building 
up medium-scale systems based on the Signetics 2650 
microprocessor. This can be done quite easily and at surprisingly 
moderate cost, by combining the Signetics KT9500 evaluation kit 
with the “RAM-stick” and motherboard system which has been 
developed by the local firm Applied Technology.

by JAMIESON ROWE
Computer hobbyists in Australia are 

currently showing a lot of interest in 
systems based on the Signetics 2650 
microprocessor. I believe one reason 
for this was EA's "baby" 2650 system, 
which I described in the March 1977 
issue. This provided a really simple and 
low cost way of getting the 2650 "up 
and running", and allowed many hob­
byists to become familiar with the 
device and its powerful minicomputer­
like instruction set.

Of course the "baby" system was 
very small. Although it offered the 
same "PIPBUG" monitor program as 
the larger 2650 evaluation kits, resident 
in a 1k-byte ROM, it provided only a 
modest 256 bytes of RAM for user 
programs. And having been designed 
for economy rather than ease of expan­
sion, it was not readily expanded into a 
larger system.

For this reason I suggested in the 
original article that those who were 
already fairly sure they would be 
progressing to a larger 2650 system 
might be better advised to start with 
one of the Signetics evaluation kits, 

such as the PC1500 or the assemble-it- 
yourself KT9500.

As it happens, however, those who 
elected to start with the baby system 
can still change over to the KT9500 fair­
ly easily — particularly if they followed 
our advice and used sockets for the 
microprocessor and monitor ROM 
chips rather than solder them directly 
into the PC board.

Applied Technology Pty Ltd has con­
version kits available, so that you can 
upgrade from the baby system to the 
KT9500 at minimum cost. The conver­
sion kit provides the 9500 PC board 
together with all of the required parts, 
apart from the 2650 microprocessor, 
the 2608 ROM with PIPBUG, and the 
two 2112 RAM chips.

With the KT9500, you have a much 
better starting place for an expanded 
system. Along with the PIPBUG ROM 
and 512 bytes of user RAM, there is full 
address decoding and fully buffered 
data and address bus lines. Also provid­
ed are two bidirectional 8-bit in- 
put/output ports, as well as serial in­
put/output ports for a teleprinter, 

video terminal or similar device. The 
complete system is mounted on a PC 
board measuring 175 x 213 mm, which 
plugs into an accompanying 100-way 
edge connector.

Needless to say even though the 
KT9500 already offers enlarged 
capabilities, most enthusiasts find that 
they want to begin expanding it not 
long after they have it up and running. 
Probably the most common urge is to 
expand the memory, so that larger 
programs can be developed and run; 
the other urge is to replace the dual­
monostable RC-timed clock oscillator 
with a more stable crystal clock.

To help you expand the KT9500 along 
these lines, Applied Technology has 
developed a "mother board" expan­
sion kit which utilises their "RAM- 
stick" memory modules. As explained 
in our December 1977 issue (page 96), 
the AT RAM sticks are small PCB 
modules designed to be stackable by 
means of DIL sockets. Each stick 
provides 1k-bytes of low power static 
RAM, allowing an enthusiast to build 
up his system's memory in convenient 
and affordable increments.

The motherboard expansion kit 
assembles to form a PCB measuring 174 
x 228 mm. The 100-way edge connector 
socket which comes with the KT9500 
mounts directly on this PCB, so that the 
two boards now become an L-shaped 
assembly.

Adjacent to the main socket on the
motherboard are six ICs, two of which
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Introducing the Exciting New
FROMComputer Kits

A new value standard in personal computing systems featuring two powerful computers 
with better software, full documentation and service support from WARBURTON FRANKL 
Now available throughout Australia.

HEATHKIT H8

HEATHKIT H8-Bit Digital Computer
The low-cost digital computer that's easy to build and to use! Features 
an intelligent front panel with keyboard entry and 9-digit display, a 
heavy-duty power supply with enough extra capacity for memory and 
I/O expansion and a 50-line fully buffered bus capable of addressing 
65K bytes and a mother board with positions for up to 10 plug-in 
circuit boards. Includes BASIC, assembler, editor and debug software 
at no extra cost!

SUGGESTED APPLICATIONS: As a trainer-learn microprocessor opera­
tion, interfacing and programming. The powerful front panel lets you get at and 
use all parts of the unit. As an entertainment centre-use game and other applica­
tions programmes for entertainment the whole family can enjoy. As a hobby 
computer-the H8 can be used to process any information you programme into 
it-it’s perfect for hobby experimentation and design. A variety of peripherals and

interfaces let you use it with other equipment-run your ham radio station, control 
your model railroad system, etc. As an educational system-the H8 is ideal for 
schools, community colleges, libraries, etc. Full H8 software permits teaching BASIC 
plus machine and assembly language programming. As a home management 
centre-use the H8 to keep telephone numbers, monitor your budget, keep your 
cheque book balanced, do your income taxes, inventory your personal belongings. 
There are hundreds of ways the H8 can make your life more convenient.

HEATHKIT H9 Video Terminal
The H9 Video Terminal features a bright 12" CRT display with twelve 80- 
character lines, 67-key keyboard, all standard serial interfaces, plus a fully 
wired and tested control board and a wiring harness for simplified assembly. 
The H9 Video Terminal is a general-purpose computer peripheral designed 
for use with the Heathkit H8 or H11 computers. It provides keyboard input 
and a CRT for the convenient entry and display of computer programmes 
and data. The H9 can be used with any digital computer in dedicated stand­
alone applications or in time-sharing systems.

Also available the H10 Paper Tape Reader/Punch
A general-purpose mass storage peripheral designed for use with the H8 and H11 computers 
plus any other computer. Features a heavy-duty built-in power supply, totally independent 
punch and reader and a copy mode for fast, easy tape duplication.

Write or call now for detailed brochure and prices.

• ADELAIDE 356-7333 • BRISBANE 52-7255 • HOBART 23-1841
• MELBOURNE 699-4999 • PERTH 277-7000 • SYDNEY 648-1711
• AUCKLAND N Z. 360-154 • WELLINGTON N.Z. 698-272
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The picture on the fac­
ing page shows the 
Signetics KT9500 at 
right, with the Applied 
Technology mother 
board and "piggyback" 
RAM sticks at left. The 
picture at left shows 
the two when assembl­
ed together. Up to 
75 RAM sticks may be 
used.

Pro Com

are used to implement a crystal clock 
oscillator. This uses a 4MHz crystal, with 
division to the 1MHz required by the 
PIPBUG monitor and its serial com­
munications routines. The remaining 
four ICs are used for additional address 
decoding and data bus buffering.

The address decoding circuitry uses a 
74LS154 device to decode address bits 
10, 11, 12 and 13. The sixteen decoder 
outputs thus become enable lines for 
16 contiguous memory blocks of 1k- 
bytes each — so that they can be used 
to select up to 15 RAM sticks along with 
the PIPBUG ROM on the KT9500. The 
ROM must now be driven by the new 
decoder, and to enable this to be done 
a copper track must be cut on the 
KT9500 PCB, and replaced with a wire 
link to an unused edge connector pad. 
The on-board RAM chips are not used.

The motherboard is provided with 
four undedicated 16-pin DIL sockets 
along the front. These may be used for 
connection to the 8-bit input/output 
ports on the KT9500, or for any other 
desired purpose.

The motherboard PCB is double sid­
ed, although for economy it does not 
have plated-through holes. The con­
structor is thus faced with the rather 
daunting prospect of soldering in some 
116 through-board wire links; however 
while doing this you can be cheered by 
the thought that you are saving money!

As it happens the through-board 
links are the major part of the job in 
assembling the kit, in any case. Apart 
from the links there are only six ICs, 
twelve bypass capacitors, two resistors 
and the crystal. Plus the 100-way con­
nector and the four 16-pin DIL sockets 
for the RAM sticks, of course. So overall 
the assembly shouldn't be unduly 
tedious or time-consuming.

Using the motherboard it is thus 
quite easy to provide the KT9500 with a 
crystal clock, and to expand its RAM by 
1k-byte increments up to 15k. You can 
then expand the system still further, if 
you wish, by adding a second mother­
board with up to 16 further RAM sticks.

Incidentally Applied Technology is 
producing a metal case suitable for 
housing the KT9500/motherboard 
assembly, together with power supplies 
and even a floppy disc if you plan to go 
that far. It should be available by the 
time you read this.

Prices for the various items described 
above are as follows, with all prices in­
clusive of tax. A complete kit for the 
KT9500 is $199, with the conversion kit 
for the baby system costing $142. The 
motherboard kit costs $35, while the 
4MHz crystal costs $7.95. Wired and 
tested RAM sticks cost $25.50 each, but 
you can buy the RAM stick PCBs 
separately for $6 each.

One of the things that is making the 
2650 microprocessor increasingly pop­
ular with hobbyists is the growing 
library of support software. Much of 
the software nas been generated by 
hobbyists themselves, many of whom 
started with our baby 2650 system.

Just about all of the software that has 
been generated to date is available to 
members of the 2650 Users' Group, so 
that it can be very worthwhile to join. 
The group is associated with Applied 
Technology, and further information is 
available from them at 109-111 Hunter 
Street, Hornsby, NSW 2077 (telephone 
02-476 4758, 476 3759. Initial 
membership costs $40, for which you 
get a documentation package with 
listings of many useful programs.

These include an assembler, a text 
editor, block move and search routines, 
hexadecimal input and listing routines, 
a disassembler, a reassembler, a tape 
verifier, maths routines, and many 
games programs including "Astro­
Trek" and a Lunar Lander. Many of 
these programs are also available on 
cassette tapes, for a modest extra fee.

Next month we hope to present a 
few sample programs from the growing 
library of 2650 software, to whet your 
appetite. Who knows — they may spur 
you not only to join the Users' Group 
and get the rest of the library, but to 
write some programs of your own! ®

POWER MIKES

BRING ELECTRET

TECHNOLOGY TO

COMMUNICATIONS

MICROPHONES

Pro Com I
Fixed Gain $31.05

Pro Com II
Variable Gain $44.99

The Pilot People 

TELEX 
COMMUNICATIONS INC

Audio Telex Communications 

Sydney Melbourne
54 Alfred St 828 Glenferrie Rd 

Milsons Point Hawthorn
929 9848 819 2363

OR YOUR NEAREST C.B. DEALER
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SPECIAL 
OFFER...

TO EA READERS 
ON THIS 
PAIA 8700 
MICROCOMPUTER/ 
CONTROLLER:

A practical down-to-earth 
microcomputer system based 
on the MOS Technology 
6503 microprocessor chip. 
Features include
• 512 bytes of RAM, with space on the PCB for 

a further 512 bytes
• 256-byte ROM with resident monitor program, 

plus space on the PCB for another three 256- 
byte ROMs or PROMs.

• Two 8-bit input ports
• Two 8-bit output ports: 1 latched, the 

other buffered
• A 24-key touch operated keypad, /

used by the monitor to allow entry, A 
examination and execution of user ^E 
programs. May also be accessed ^E 
by user programs

• Two latched seven-segment Al 
LED displays, used by monitor 
to display memory contents. >
Also accessible by user ^E 
programs.

The ideal, no-nonsense way of 
trying out all those wild 
computer-based control ideas ^E
you've been dreaming about! Il
Just some of the things you can

You can buy the 
PAIA 8700 

microcomputer/ 
controller either 
fully assembled, 

or as a kit.

use it for:
• Controlling a 

synthesiser
• Controlling a 

train layout
• Controlling a

music

model

home security system
• Running a musical “doorbell”
• Running a disco-type light show
• Controlling machine tools

HOW TO ORDER. Fill in both sections of the coupon. In each 
letters. Cut the entire coupon out around the dotted line. Send it 
Order Dept, GPO Box 4000, Sydney. 2001. Cheques should be
payable to this magazine. This offer is open to readers in
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ADDRESS
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As a kit, it will cost you

$200
Fully assembled 

and tested 

$225
section print your full name and full postal address in block 
with your money order or crossed cheque to this magazine’s Mail 
endorsed on the back with sender's name and address and made 
Australia only. Please allow four weeks for delivery.

THIS MAGAZINE’S MICROCOMPUTER/CONTROLLER OFFER NO 6/78

NAME.................................................................................................................

ADDRESS ..........................................................................

STATE POSTCODE
Please indicate requirement in appropriate box.

FULLY ASSEMBLED |__ j AS A KIT 

I enclose my postal/money order to the value of $
EA2

STATE...........POSTCODE QTY. -



Conducted by Ian PogsonCircuit & Design Ideas
Interesting circuit ideas and design notes selected 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.

Ring counter synthesises sinusoidal waveforms

A digital circuit composed of only 
two counters and a weighted resistor 
network is as good at producing sine 
and cosine waveforms as many 
quadrature oscillator networks. 
Because matched components are not 
used, design considerations are radical­
ly simplified.

Use of the digital technique 
eliminates many components. The up­
per frequency limit of the oscillator is 
250kHz, and it is not affected by the 
frequency limitations of operational 
amplifiers, because no op amps are 
used. Tweaking the oscillator is not 
necessary because no special circuitry is 
needed. The sine and cosine 
waveforms are equal in magnitude at 

every frequency because no differen­
tiating circuits are used. It is even possi­
ble to transform _the circuit into a 
digital to sine wave converter with little 
modification, if thé counter's parallel 
input ports are used to accept binary 
signals.

As shown in the figure, two cascaded 
4018 CMOS ICs wired as a single ring 
counter are driven by the master clock. 
The 4018s divide the input frequency by 
12. The digital clock advances the ring 
counter by one count on the positive 
clock transition and each output port 
moves from the high to low state se­
quentially.

The resulting current through the 
weighted resistor network at the 

counter's output produces a 12-step 
approximation of a sine wave. The out­
put stages of the second 4018 produce a 
cosine wave, since it is delayed three 
clock periods, or one quarter of a cycle, 
with respect to the first counter.

The first appreciable harmonics to 
appear at the output are the 11th and 
13th, and they may be filtered out with 
a passive resistance-capacitance filter. 
Identical filters should be used for each 
counter so that the phase shift in­
troduced is equal for both output 
waveforms. The input frequency may 
be as high as 3MHz. Above 1MHz, no 
filter is necessary.
(By Timothy D. Jordan, in "Elec­
tronics".)

Setting the LSI Digital Wall Clock
In the reply to R.G. in the Informa­

tion Centre of the issue for September, 
1977 it was stated that it was not prac­
ticable to hold the display of the Digital 
Wall Clock as described in July, 1976, 
because of the internal circuitry of the 
CT7001 clock chip. This is not entirely 
correct as the display can be held, but 
not with the switching arrangement 
supplied with that particular kit.

As I wanted to set my clock into the 
wall I installed four single pole push 
button switches on the front perspex

cover panel and wired them as shown 
in the sketch. They operate as follows: 
(a) Set hours — push 1 and 4 
(b) Set minutes — push 1 and 3 
(c) Set months — push 2 and 4

(d) Set days — push 2 and 3
(e) Hold — push 1 only

To set the time to the hourly pips, use 
the following routine:
(a) Push switch 1 (display is held)
(b) Push switch 4 to set the hour re­

quired, then release
(c) Push switch 3 to set minutes and 

seconds to :00:00, then release
Wait for the final pip and then ■ 

release switch 1.
(By Mr B. W. Turnbull, 37 Peacock 

Parade, Frenchs Forest, NSW 2086.)
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PAIA 8700 Computer/Controller
Paia Electronics Inc is an American company which has specialised for some 
time in music synthesizers and is now branching out into the burgeoning 
computer hobby field. One of their new products is the 8700 
Computer/Controller which is based on the MOS Technology 6503 8-bit 
microprocessor.

Based on the 6503, an 8-bit 
microprocessor made by MOS 
Technology Incorporated, the Paia 8700 
is an appHcations-orientated economy 
system, in contrast to most evaluation 
and development systems produced to 
date.

Presentation of the Paia 8700 is neat 
and effective. The major part of the cir­
cuit is accommodated on a double­
sided PCB measuring 248 x 152mm. 
Stacked on top of this is the single­
sided keyboard PCB. A cutout in the 
keyboard PCB is provided for the two- 
digit hexadecimal display.

The keyboard has 24 touch-operated 
, keys to allow entry and execution of 
programs. Eight of the keys are used for 
control functions while the other six­
teen represent the hexadecimal 
number set. The two latched seven­
segment displays show memory loca­
tion and contents and can be user 
programmed. When entering informa­
tion via the keyboard the display shows 
the last two digits entered.

Hardware included with the 6503 
micro-processor includes 512 bytes of 
RAM (4 2112's) and 256 bytes of ROM 
which houses the resident monitor 
program; 2 8-bit input ports and two 8- 
bit output ports, one latched and one 
buffered. There is provision on the 
microprocessor board for expansion of 
the RAM capacity to 1024 bytes and the 
ROM to the same figure.

A cassette interface option is 
available for the 8700. We have not 
seen details but apparently the circuitry 
all fits onto the processor PCB. A 
feature of this circuit is that it gives an 
audible "beep" each time a keypad is 
touched.

Power requirements for the con­
troller are 5V at 750 milliamps and

minus 9V at 100 milliamps. This is most 
easily supplied by a modified version of 
the Mini-supply featured in the June 
1977 issue of "Electronics Australia". 
We hope to publish a short article on a 
suitably modified version of the supply 
shortly.

Our sample arrived fully assembled 
but a quick perusal of the assembly in­
structions indicated that construction 
from a kit should be a reasonably 
straightforward task occupying but a 
few hours. Incidentally, the Paia 8700 is 
presently available as a special offer via

the "Electronics Australia" mail order 
service. See the advertisement 
elsewhere in this issue.

A very good feature of the user 
manual is the section on "testing and 
familiarisation". Those new to micro­
processor and programming concepts 
will greatly appreciate this section. As 
an introduction it uses a sample 
program which makes the two-digit 
display count from 00 to 99 and repeat.

Following instructions in the manual, 
the user enters the program, examines 
and corrects any errors and then lets it

The Paia 8700 com­
prises two PCBs 

stacked together 
with an active 

keyboard.

VIDEO DATA TERMINAL FOR MICROCOMPUTERS

EME-1
• Teleprinter compatible
• 64 chars X 16lines OR 

32 chars X 32lines
• On board modulator for 

direct TV antenna connec­
tion

• 75ohm composite video
Phone or write for details:

E. & M. ELECTRONICS PTY. LTD.
136 Marrickville Road, MARRICKVILLE, NSW 2204 

Telephone 51-5880

• Crystal stabilised speeds 
selectable 75, 110, 150 
... up to 9600baud

• TTL output to microcom­
puter serial in/out

• Low power
KIT OF 
PARTS

CURSOR 
KIT

FULLY ASSEMBLED 
AND 

TESTED 

$295.00 
Plus tax (15%) 

and $5 post 
and ins.

$199.00 $14.35
Plus tax (15%) 

and $5 post 
and ins.
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run. Further instructions in the manual 
show how to alter the speed of the 
program, the size of the counting steps 
and also make it count up in hexa­
decimal.

This gradual familiarisation allows the 
user to gain an easy introduction to a 
lot of the terminology. But from then 
on, he tends to become unstuck. 
Further concepts are introduced, such 
as Pointer (high and low) and "relative 
address compute" and "stack pointer". 
While quite well explained, the user is 
not told how to use them.

Further sample programs are re­
quired to enable the user to keep 
progressing at the gratifying rate possi­
ble in the above section. However in­
stead, as with most other development 
and evaluation systems, the user now 
begins groping towards further 
familiarity rather like a blind man who 
is quite confident in the city but has 
never been in the bush!

A good deal of additional informa­
tion is provided in the user manual. 
There is a fairly comprehensive system 
analysis which details input and output 
port address, interfacing, display and 
keyboard address and so on. In addi­
tion, there is a complete listing and 
flowcharts of the monitor program, 
schematics and a diagnostic test 
procedure. All very useful to the 
cognoscenti, to be sure, but merely 
tantalising and frustrating to the novice.

MOS Technology's 6500 series 
programming manual is also included 
in the basic price. This 240-page docu­
ment gives the microprocessor 
architecture and full instruction set.

Our main criticism is that more infor­
mation is required on the actual 
applications envisaged for the 8700. 
Nowhere in the literature is this more 
than hinted at, at present. As with other 
suppliers in the microprocessor field, 
its really a matter of "Here is the 
product. It's up to you to find out how 
to use it."

Our overall reaction to the Paia 8700 
can be given from two viewpoints. 
From that of the well-informed user, 
the price of the 8700 seems very 
favourable, considering the hardware 
included and the neat and effective 
presentation. Presumably, the provi­
sion of interfacing facilities should 
make it relatively(I) easy to apply the 
8700 to control applications.

However, from the viewpoint of the 
novice, the 8700 kit or its completed 
version does not offer an easy and com­
prehensive introduction to 
microprocessors and programming. 
Nor, for that matter, do any of the 
microprocessor evaluation kits! That 
product has yet to be realised.

Further information on the Paia 8700 
can be obtained from the Australian 
distributors for Paia equipment, Com­
puter Art and Education, P.O. Box 147, 
Croydon, Victoria, 3136. For the next 
three months, the 8700 will be available 
from the "Electronics Australia" mail 
order service, as noted above. (L.D.S.)

THE BWK8700

COMPUTER/CONTROLLER
An exceptional price on an applications orientated 6503 based 
microprocessor system featuring:

■ IK bytes RAM locations (512 bytes 
supplied)

■ IK bytes ROM locations (256 byte 
monitor included)

■ 2-8 bit input ports

■ 2-8 bit output ports (I latched, I 
buffered)

■ 24 Key touch operated keypad (us­
ed by the monitor to allow entry 
and execution of user programs — 
also user definable)

■ 2-latched seven segment displays 
(used by monitor to display 
memory location and contents — 
easily user programmed)

■ Optional CASSETTE 
INTERFACE fits entirely on the 
processor board.

The ideal, low cost solution to implementing 
all those wild computer based control 

systems you’ve been dreaming of!

Software currently available or under development includes:

Home applications package in­
cluding: Multi-zone fire and burglar 
alarm, real time clock, energy saving 
heat and air-conditioning control, 
computer generated “door-bell”.

■ Electronic music synthesizer inter­
face.

■ Model Railroad controller.
■ More................

8700 COMPUTER/CONTROLLER 
AVAILABLE IN KIT FORM OR ASSEMBLED

(requires 5v @ 1.2A; 12v @ 150 ma)

Dealer Enquiries Invited

P.O. Box 147, Croydon, Vic. 3136
Telephone (03 ) 725 8094
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Microcomputer 
News & Products

“Cruncher” interface
Southwest Technical Products has 

released a Calculator Interface module 
for the SWTP 6800 microcomputer 
system, based on the National 
Semiconductor MM57109 Number- 
Oriented Processor chip. The module is 
available as a kit, and comes complete 
with full data on the MM57109, details 
of suitable software driver routines for 
the 6800, and even a listing of a com­
plete calculator-simulation program.

The module assembles on a double­
sided PCB with plated-through holes, 
measuring 90 x 135mm. On the PCB are 
the MM57109 "number cruncher" 
chip, a 6820 PIA chip used for inter­
facing, two CMOS chips used for 
housekeeping and a 7805 regulator IC, 
along with minor parts.

When connected into the 6800 
system, the module provides a dramatic 
extension of the system's numerical 
computation power. It features reverse 
Polish notation, floating point or scien­
tific notation with 8-digit mantissa and

kilobaud
The Small Computer Magazine

AN EXCITING NEW MAGAZINE 
COVERING ALL 

MICROPROCESSORS.

AVAILABLE FROM:

MELBOURNE’S 
BYTE SHOP 
at $3.50 per issue

(Price includes Air Mail from USA)

Current Issue No. 1, Vol. 2 
Back Issues available to No. 1, 

Vol. 1

Please make subscription payable to

‘BYTE’
P.O. Box 156, Carnegie, Vic. 3163.

SONTRONINSTRUMENTS
17 Arawatta Street 

Carnegie, Vic. 3163
Tel.: 568-0642 or 569-7867

two digit exponent, square root and 
square, trig functions, natural and base- 
10 logarithms and antilogarithms, 
degree-radian conversion, inversion, 
and all of the normal calculator func­
tions. There is also overflow error in­
dication.

Interfacing of the module is fairly 
straightforward, so that it may also be 
compatible with systems other than the 
SWTP 6800.

Further information on the MP-N 
Calculator Interface kit is available from 
the SWTP distributors Paris Radio Elec­
tronics, PO Box 380, Darlinghurst, NSW 
2010.

Newcastle micro club
Newcastle Microcomputer Club is 

now well established, as shown by 
some of their news sheets recently 
received.

The club meets on the second and 
fourth Mondays of the month at 7pm in 
Room GO3 of the Engineering building 
at the University of Newcastle, in 
Shortland. Visitors are always welcome.

Further information is available from 
Mr Brian L. Hill, 5 Kalinda St, 
Blacksmiths, NSW 2281 (telephone 
71 1088).

National 64k ROM
National Semiconductor has an­

nounced a new 65,536-bit N-channel 
MOS mask programmed ROM, the 
MM5235 "Maxi-ROM". Organised as 
8,192 words of 8 bits, the new ROM is 
fully TTL compatible and has a typical 
access time of 450ns. It runs from a 
single + 5V supply, consuming less than 
700 milliwatts.

Containing the equivalent of about 
80,000 transistors, the MM5235 chip is 
only 25 square mm. Unlike most 4k, 8k 
and 16k MOS ROMs, the new device 
uses a triple ion-implanted metal gate 
process which National claims to offer 
several advantages for high density 
ROM designs.

National see the new ROM as offer­

ing an economical hardware solution to 
software problems. Interpreters and 
compilers for high level languages such 
as BASIC, APL and FORTRAN can now 
be supplied in a single ROM package, 
at significantly lower cost than before.

Apparently the MM5235 is the first of 
a family of super-dense ROMs planned 
by National. Designs for 128k and 256k 
devices are on the drawing board, and 
may appear within two years.

Canberra club, too
A microcomputer club has been es­

tablished in the Canberra area. Called 
MICSIG, which stands for 
Microprocessor Special Interest Group, 
it meets on the second Tuesday of the 
month at 7.30pm in Building 9 at the 
Canberra College of Advanced Educa­
tion. The club is affiliated with the 
Canberra branch of the Australian 
Computer Society, and caters for both 
hobbyists and professionals.

Fees are identical for both ACS and 
non-ACS members, being $5 for nor­
mal members and $2 for people under 
18, over 60 or registered unemployed. 
Membership brings a monthly 
newsletter with news, product reviews, 
and articles on hardware and software 
of interest to members.

Further information is available from 
the Convenor, Mr Peter Harris, 
MICSIG, PO Box 118 Mawson, ACT 
2607.

New interface chips
Three new interfacing and peripheral 

communication devices for 
microprocessors have been announced 
by Signetics Corporation. One is a 
programmable communications inter­
face (PCI) chip, the 2651, which com­
bines the functions of a USART and a 
baud rate generator in a single 28-pin 
DIL package.

The device offers programmable data 
formatting, and 16 programmable data 
rates — from 50 to 19200 baud. Alter­
natively an external clock source may 
be divided by 1,16 or 64.

The 2651 is fully TTL compatible and 
operates from a single 5V supply. Its ad­
dressing scheme is straightforward, 
making it compatible with most of the 
popular microprocessors.

Also announced by Signetics are the 
NE590/591 addressable peripheral 
drivers, which are high-current octal 
latches with Darlington power outputs. 
Both are capable of 250mA output 
current, the NE590 have open-collector 
outputs and the NE591 open emitters.
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The third device is the NE5018, a self- 
contained monolithic 8-bit digital-to- 
analog converter which includes octal 
input latches for simple interfacing to 
microprocessor systems. The chip in­
cludes a stable 5V reference and a high 
slew rate buffer amplifier, and may be 
set for bipolar as well as unipolar 
operation. It is accurate to within +V2 
bit in the LSB position.

Further information on any of these 
new Signetics devices is available from 
the Electronic Components and 
Materials division of Philips Industries, 
67 Mars Road, Lane Cove, NSW 2066.

Second CCD source
Intel Corporation and National Semi­

conductor have signed an agreement 
to share the design of Intel's 65,536-bit 
charge-coupled device (CCD) memory 
chip, the 2464. Intel is to supply 
National with the tapes and working 
plates for the device, while National 
will conduct its own wafer fabrication, 
assembly and testing of the product to 
standard 2464 specifications.

The 2464 CCD memory chip is 
organised as 256 short loops of 256 bits 
each. This gives an average latency time 
of 130us. The device comes in a stan­
dard 18-pin DIL package, and is fully 
TTL compatible.

The Intel-National agreement will 
ensure that a true alternate source of 
the device is available for high density 
64k CCD memories. ®

miCRBCBfTlPUTER

CT-64 4 CT-vn terminal PARIS RADIO ELECTRONICS
P.O. Box 380, Darlinghurst NSW 2010

Gtmtatao 
HCUPUCtSSUS 
©

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.

UNICOM IV
The National Australian Science Fiction 

Convention
Easter '78. Fri. 24th to Mon. 27th March '78. 

Guests of Honour:
BRIAN ALDISS, ROGER ZELAZNY.

Speakers:
Bruce Gillespie, George Turner, Bob 

Matthew.

□ Cr—MM»»» t-l

MT WM ««1

AUSTRALIA’S 
FIRST
BYTE SHOP

MICROCOMPUTER 
ENTHUSIASTS

COME AND SEE THE CROMEMCO SPACE 
WAR SIMULATION GAME FOR TWO 

PLAYERS.

Space War Software Programmes available 
from Computer Art & Education

Other attractions include full programme of 
films, Easter Egg Hunt, and talks

Membership: For the full convention $15.00 
(Admits to all functions.)

Special discount for those joining before March
1st............................................................ $10.00

Venue Melbourne Town House Hotel, 
701 Swanston Street, Melbourne.

For further details write to:

COMPUTER ART & EDUCATION
P.O BOX 147, CROYDON, VIC. 3136

TEL: (03) 725-8094.

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.

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 
Technology

The Sol System Intelligent Terminal.
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 
Music

Memory, Video Display and Music Synthesizer Modules.

SONTRON INSTRUMENTS & THE BYTE SHOP
17 ARAWATTA STREET, CARNEGIE, VIC. 3163.
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Tandy Has Replacements for 
Over 36,000 Transistors

We’ve got the semi-conductors 
you need. Our outstanding 
assortment of transistors 
replaces over 36,000 different 
types! And best of all, our 
semi-conductors are as close 
to you as your nearby Tandy 
store ■ “solid state headquarters".

Huge Money-Saving Assortment of 
Low-Cost Transistors

•Specifications Guaranteed 
•Brand New, First Quality 
•Not Fall-Outs or Selects 
•Individually Packaged 
•Date * Pin Connections 
Included with Each

TANDY 
One Dollar COUPON

This $1.00 coupon is good towards the 
purchase of any item(s) selling for $1.00 
or more. “NOT REDEMABLE FOR CASH". 
Only one (1) coupon per single purchase/ 
family will be honoured.
'If by mail add shipping and packing expenses. 
Minimum order accepted, $2.50.

This offer valid to 11/3178

NAME.............................................................

ADDRESS.....................................................

......................................... POST CODE..........

This coupon not required where it 
contravenes state law.

»NEWLW

Semiconductor 
Reference Handbook

The most comprehensive 
“Substitution” manual we've 
ever offered. Includes full 
specs and applications of 
Radio Shack/Archer IC’s, 
diodes, SCR's, bridges and 
transistors. A quick reference 
to transistor specs, and a 
cross-reference/substitution 
listing of over 36,000. Plus a 
glossary of words, symbols 
and abbreviations. 176 pages.
276-4001 ...............................1.95

Number

Specifications (Maximum,

Family Diss., 
mW

VC BO 
V

VEBO 
V

lc 
mA

Typ 
Hfe

Type Case
Style

Cat.No. Each

Germenlum
RS-2001 Gen.Purpose Amp and 150 25 25 300 150 NPN TO-5 278-2001 1.39

High Speed Switch
RS-2002 Gen.Purpose Audio Amp 200 25 150 150 NPN TO-1 276-2002 1.39
RS-2003 RF/IF Amp and Oscillator 50 20 0.5 10 75 PNP TO-1 276-2003 1.39
RS-2004 Gen.Purpose Audio Amp 170 25 25 75 95 PNP TO-1 276-2004 1.39
RS-2005 Gen.Purpose Audio Amp 150 25 1.5 200 135 PNP TO-1 276-2005 1.39
RS-2006 Power Audio Amp 30W 30 30 7A 80 PNP TO-3 276-2006 2.39
RS-2007 Gen.Purpose High 150 30 25 300 40 PNP TO-5 276-2007 1.39

Frequency Amp

Silicon
RS-2008 Med. Power Amp 1W 300 7 30 40 NPN TO-39 276-2008 139
RS-2009 Gen.Purpose Amp and

High Speed Switch 
Low-Level, Low-Noise

600 60 5 800 50 NPN TO-92 276-1009 99

RS-2010 360 60 6 50 250 NPN TO-92 276-2010 1.19
High-Gain Amp

276-2011 1.39RS-2011 RF/IF Amp and Oscillator 600 30 3 50 20 NPN TO-92
RS-2012 High Voltage,Power 

Switch
800 300 7 150 35 NPN TO-92 276-2012 1 69

RS-2013 Gen.Purpose, Low 350 50 4.5 50 250 NPN TO-92 276-2013 1.19
Frequency Amp

RS-2014 Gen.Purpose Audio Amp 360 50 5 800 100 NPN TO-92 276-2014 99
RS-2015 High-Frequency RF/IF 400 30 4 50 40 NPN TO-92 276-2015 99

Amp
RS-2016 Gen.Purpose Amp and 360 60 6 200 100 NPN TO-92 276-2016 99

Switch
RS-2017 Power Audio Amp 40W 40 5 3A 35 NPN TO-220 276-2017 1.69
RS-2018 Power Amp and High 40W 40 5 1A 15 NPN TO-220 276-2018 1.69

Speed Switch
RS-2019 Power Amp and High 90W 40 5 10A 20 NPN TO-220 276-2019 2.19

Speed Switch
RS-2020 Power Amp and High 90W 100 7 15A 20 NPN TO-220 276-2020 2.49

Speed Switch
TO-92RS-2021 Gen.Purpose Amp and 

Med.Power Switch
350 12 4 80 30 PNP 276-2021 99

RS-2022 Low-Level,Low-Noise 350 50 3 50 250 PNP TO-92 276-2022 99
High-Gain Amp

RS-2023 Gen.Purpose Amp and 600 60 5 100 50 PNP TO-92 276-2023 .89
High Speed Switch

RS-2024 Gen Purpose Amp and 360 40 5 200 60 PNP TO-92 276-2024
Med.Power Switch

RS-2025 Power Audio Amp 40W 40 5 3A 35 PNP TO-220 276-2025 1.69
RS-2026 Power Amp and High 40W 40 5 1A 15 PNP TO-220 276-2026 1.69

Speed Switch
RS-2027 Power Audio Amp 90W 40 5 10A 50 PNP TO-220 276-2027 2.19
RS-2030 Gen.Purpose Power 1W 60 5 700 50 NPN TO-39 276-2030 1.19

Amp.High Current
RS-2031 Gen.Purp.Audio Amp 200 30 6 50 120 NPN TO-92 276-2031 69
RS-2032 Low-Noise, High-Gain 350 12 4 80 30 PNP TO-92 276-2032 79

Med. Power Switch
RS-2033 High Speed Switch, 350 60 5 500 100 NPN TO-92 276-2033 89

High Current
RS-2034 Gen.Purp.Audio Amp. 350 40 5 200 100 PNP TO-92 276-2034 99
RS-2038 200 MHz RF Power Amp 5W 60 3.5 400 100 NPN TO-39 276-2038 2 89
RS-2039 High Power Amp and 100W 45 5 12A • 100 NPN TO-3 276-2039 2.49

and Switch
RS-2040 High-Power Amp and 100W 45 5 12A 100 PNP TO-3 276-2040 2.49

Switch
RS-2041 High-Power Amp and 115W 100 7 15A 50 NPN TO-3 276-2041 2.89Switch
RS-2042 High-Power Darlington 120W 60 7 15A 20,000 NPN TO-3 276-2042 3.49
RS-2043 High-Power Amp and 150W 100 7 15A 70 PNP TO-3 276-2043 2.99

Switch

Field Effect Transistors N 
Channel

P 
Channel

Diss. 
mW

Vdss 
V V >/<”’ 

m hos
Case 
Style

Cat.
No.

RS-2028 Small Signal VHF Mixer X 330 50 50 1.5/4.5 TO-92 276-2028 1.49
Mixer and Amp

RS-2035 Small Signal General X 360 25 25 2.0/6.5 TO-92 276-2035 1.39
Purpose

RS-2036 RF Amo to 200 MHz 
Small Signal General

X 300 30 30 35/6.5 TO-72 276-2036 1.79
RS-2037 X 310 40 1.0/4.0 TO-92 276-2037 1.69

Purpose

Diss. rBB N VEB VOB IP Case Cat.No.
RS-2029 Unijunction Transistor 360mW 9.1k 82 4.0V 3.0V 5.0uA TO-92 276-2029 1.49

Tandy, Australia’s “Parts Place” for electronics TAIMEN
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Classical 
Recordings

Reviewed by Julian Russell

Bartok: first class playing and engineering

BARTOK — The Wooden Prince. 
Complete Ballet. New York Philhar­
monic Orchestra conducted by 
Pierre Boulez. CBS Stereo SBR 
235847.
Bartok never had much luck with his 

stage works. Of his two ballets, one (the 
Miraculous Mandarin) was banned on 
the grounds of the obscenity of its 
story — and did no better when 
modified.

The Wooden Prince, reviewed here, 
suffers from a story that dithers 
tiresomely throughout. The opera, 
Bluebeard's Castle, despite its delec­
table music and deep psychological in­
sight, is too static in action to make 
much of a show on stage.

There is a story, which I haven't been 
able to verify, that all three pieces 
receive regular performance in 
Hungary. Elsewhere you will be lucky 
to stumble across one of them, though 
Bluebeard is luckier than either of the 
others. All three were written at about 
the same period and disappointed the 
composer so much that he wrote no 
more stage works during the remainder 
of his life. And this despite a highly 
successful first night of the Wooden 
Prince.

It would be pointless to recount the 
ridiculous story of the Wooden Prince 
here. In any case it is set out fully on the 
back of the record sleeve to be check­
ed by anybody who may be interested.

Bartok used a huge Heldenleben- 
type orchestra, as did Stravinsky in his 
original version of his early ballet The 
Firebird — to which Bartok's score 
owes occasional allegiance — and 
makes some use of Magyar folk songs. 
But despite the size of his orchestra, 
Bartok uses it with the discretion of a 
Mahler, engaging all his forces only 
rarely and then with the greatest sen­
sitivity. He also uses a few juicily 
romantic melodies better suited to a 
stage production than a concert hall 
performance. At least these melodies, 
though sometimes quite banal, do suit 
the action.

But despite its faults, which are not 
nearly so glaring as they seem to be 
when written about, the recording 
should find acceptance with Bartok ad­
mirers, of which I am most definitely 

one. The average listener will need to 
play it two or three times before really 
appreciating it, though it's by no means 
"difficult" Bartok. Like much ballet 
music, it is episodic, so that for a start 
you can pick out bits you like best.

The playing and engineering are first- 
class.

☆ ☆ ☆

BRITTEN — Suite on English Folk 
Tunes. Four Sea Interludes from 
Peter Grimes. Passacaglia from Peter 
Grimes. New York Philharmonic 
Orchestra conducted by Leonard 
Bernstein. CBS Stereo SBR 235862.
These folk songs were one of 

Britten's last compositions before his 
death, and were played for the first 
time at the 1975 Aldeburgh Festival. It is 
therefore extremely likely that they will 
be "new" to most listeners. But this will 
not prevent most of them being im­
mediately recognisable as English folk 
songs.

Britten and Bernstein must have 
made a strange pair of friends, what 
with Britten a retiring Englishman and 
Bernstein a typical American extrovert 
in both professional and private life. 
Indeed this difference shows up slightly 
in the performances, which are 
sometimes presented a bit on the 
showy side.

I find it difficult to guess just how 
Britten managed to collect these songs 
from all parts of his country. Our own 
restless collector of folk songs, Percy 
Grainger, encouraged by his friend 
Grieg, was anything but shy, and would 
not hesitate to stop a ploughman at his 
work to take down what he was singing. 
I cannot imagine the ailing Britten do­
ing anything like that!

Some of the songs are sweet and 
some vigorous as if sung in a tavern, or 
wherever there was some energetic 
merriment dominating the scene. A 
few of them, particularly the fast ones, 
don't sound particularly English under 
Bernstein's nervous — I don't mean 
frightened — baton. But they're all well 
worth having, even if you only play one 
or two at a time. 

The Peter Grimes excerpts are
another matter. In Grimes, while using
his own highly original style, Britten's

appeal was more universal. There is raw 
humanity in his picture of an east-coast 
English fishing village with its sharply 
sculptured characters.

Bernstein gets just the right at­
mosphere of sombre strength in the 
first of the interludes, though here and 
there you will find a bar which I doubt 
would have pleased the composer very 
much. This I think is due to the in­
eradicable difference between the 
English and American temperaments.

By this I do not wish to disparage 
Bernstein's performance, which is fine 
throughout. And I don't think the 
difference in temperament is great 
enough to worry those used to the 
Aldeburgh style.

Bernstein not only obviously loves, 
but also respects the music deeply. Per­
sonally I liked his playing of the 
Passacaglia best, though he has a grand 
time during the storm. Both engineer­
ing and playing are faultless.

☆ ☆ *
FAURE — Incidental Music to 

Maeterlinck's Pelleas and Melisande.
FRANCK — Symphony in D Minor.

New Philharmonia Orchestra con­
ducted by Andrew Davis. CBS Stereo 
SBR 235843.
Maeterlinck's subtle, shadowy play 

Pelleas and Melisande inspired much 
music soon after its original produc­
tion. Composers as different as Debussy 
and Scholenberg all found something 
to say musically about it, though each 
in his own style.

The best known, of course, is 
Debussy's great opera, one of the four 
greatest of this century (though com­
posed just at the end of the last). The 
other three in my opinion? Strauss' 
Elektra, Janacek's Jenufa and Berg's 
Wozzeck.

The music on the disc under review is 
taken from incidental music written by 
Faure for a London performance of the 
stage play. The many pieces were 
collected and made into this suite, 
though there is some doubt if Faure 
orchestrated them all himself. Evidence 
seems to point to some having been 
scored by Faure's great teacher and 
orchestrator, Koechlin, who un­
derstood his talented pupil very well.
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Laser Electronics introduce their new low-price Helium- 
Neon Laser range with 4 power outputs and 12 packages 
and configurations from 1mW to 5mW, illustrated above is 
the "baby" of the range, the LE-201 1mW self-contained 
Laser — Priced at $250 (plus sales tax).
FREE with every unit purchased until June 30, by popular 
demand, is the latest edition of "LASERS", an informative 
illustrated book on what, how and where to use Lasers.
Available direct from:

Laser Electronics Pty Ltd 
P.O. Box 359, Southport, Qld 4215 
Phone: (075) 32 1699 Telex: 41225

SCIENCE GRADUATES -

IS YOUR FUTURE
IN COMMUNICATION

ENGINEERING ?

LA TROBE UNIVERSITY OFFERS A TWO-YEAR 

POSTGRADUATE COURSE LEADING TO A 

BACHELOR OF COMMUNICATION ENGINEERING 

DEGREE.

This is your opportunity to build 
upon your basic scientific training, 
in a project-oriented atmosphere 
that fosters a creative approach 
to engineering design. Up-to-date 
course material ranges from basic 
electronics to advanced topics 
such as microprocessors, optical 
communication, signal-processing 
techniques and navigational aids. 
Entry requires a B.Sc. degree 
including both physics and mathe­
matics to second-year university 
level. Consideration will be 
given to applicants holding an 
equivalent qualification.

Applications for 1978 close on 24th 
February. Enquiries to Professor 
D. E. Hooper, Chairman, Department 
of Communication Engineering, La 
Trobe University, Bundoora 3083 
(Telephone 478-3122, Ext. 2036).

STRUM
NEW NEW NEW
LB0-507 LB0-508 DUAL TRACE LB0-520 DUAL TRACE
5" TRIGGERED 5" TRIGGERED 5" TRIGGERED

OSCILLOSCOPE OSCILLOSCOPE OSCILLOSCOPE

LB0-507 and LB0-508 include the required functions for accurate display of all 
types of waveforms. The Oscilloscopes are particularly suited for use in servicing 
television receivers, VTRs, computers, and other electronic equipment. The 
wideband and high sensitivity characteristics, 20MHz/10mV, and other latest fea­
tures, make these Oscilloscopes most desirable for use in service shops, technical 
schools, laboratories, etc.

LB0-520 has a bandwidth extending to 30MHz without sacrificing the high sensi­
tivity -5mV/cm. It is specially suited for display of waveforms generated in “high 
speed" digital circuits such as in computer equipment. The cathode ray tube is 
the high brilliancy type using post deflection acceleration voltage. The vertical 
includes a delay line - a convenience in observation of the pulse leading edge. 
Other features are provided for a wide range of applications.

• ADELAIDE 356-7333 • BRISBANE 52-7255 • HOBART 23-1841
• MELBOURNE 699-4999 • PERTH 277-7000 • SYDNEY 648-1711
• AUCKLAND N.Z. 360-154 • WELLINGTON N.Z. 698-272

WF 530/77
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It is difficult to find anything more 
different in style between Faure's 
Apollonian approach and Debussy's 
impressionism, though Faure's music 
reflects the atmosphere of this strange 
play perhaps a little more explicitly 
than Debussy's. The first piece 
describes the famous fountain scene, 
the next the dramatic sequence where 
Melisande is spinning while talking to 
Pelleas, spied on unknown to them by 
the reluctant child Yniold at the urging 
of Melisande's insanely jealous hus­
band Golaud.

Then comes Sicilienne, though I have 
no idea where this would fit into the 
play. It is full of charm and is the one 
piece we are sure was scored by 
Koechlin. It is a delicious piece of 
delicate sound, exquisitely played and 
recorded. The fourth and last piece 
prepares one for Melisande's pitiable 
death. This it does most eloquently, 
highlighting all the tragic unfairness of 
the event.

On the reverse side you have 
Franck's D Minor Symphony. The music 
of this Belgian-born French composer 
is quite different from Faure's and is in 
some disrepute among the younger 
generation of musicians today. I still 
find a good performance well worth 
listening to and so, apparently, do 
many other music lovers.

Davis' approach to the music is at 
once reverent in both senses of the 
word. Here you have a perfect revela­
tion of the pious character of the com­
poser who, however, is never loath to 
work up excitement in his work 
whenever he thinks it needs it. But un­
der Davis the more forceful passages 
are never over done.

You will find, however, plenty of 
beautifully controlled passion, even 
drama. Indeed this is as fine a perfor­
mance of the symphony that I can recall 
hearing for many years.

☆ ☆ ☆

TCHAIKOVSKY — Piano Concerto No.
1 in B Flat Minor. Lazer Borman 
(pianist) with the Berlin Philharmonic 
Orchestra conducted by Herbert von 
Karajan. Polonaise from Eugene 
Onegin. Berlin Philharmonic con­
ducted by Karajan. DGG Stereo 
Cassette 3300 677.
The redoubtable Herbert von Kara­

jan is too old a hand at recording to put 
up with the sort of thing described in 
the following cassette. Not for him an 
almost inaudible orchestra in important 
passages. Having sized up his 
"opponent" — not a difficult job as 
he's a giant — he plays the few in­
troductory bars of the concerto with a 
pugnacity that seems to tell him "Try 
that for size" — which Berman, a 
magnificent pianist does.

Berman responds in kind, in no way 
intimidated. He returns blow for blow 
and the boys settle down to a grand 
performance. This is the first time I 

have heard Berman play and very im­
pressive he is. The splendid engineer­
ing gives them both a fair go and if you 
are at all like me you will settle down to 
hear one of the best performances of 
the work ever recorded.

It is an exhibition of great power and 
distinction by all concerned. Sparks fly 
everywhere but the principals are 
equally matched. The recording 
engineer has given them both plenty of 
room by providing a very wide range of 
dynamics.

At times some of this detail is of the 
most delicate kind with conductor and 
soloist in perfect rapport. There are 
lovely contrasts of response in the 
auieter second movement — and in- 

eed in many parts of the first, too, for 
this is no slogging match.

The pianist's most refined passages 
are reflected in mirror image by the 
orchestra. And all through the dynamic 
control could not be bettered. I have 
never heard the fragile figurations that 
surround the orchestra in the second 
movement played with more refine­
ment, but at the same time every note 
of the orchestra can be heard. Berman 
starts the Finale briskly with wonderful 
rhythm, but Karajan never forgets to let 
you know that he is still there.

If this performance is a fair sample of 
Berman's playing let's hear a lot more 
of it, especially with a partner like 
Karajan. You're not likely to hear a 
better — or bigger — reading than that 
by this combination for a very long 
time.

☆ ☆ *

RACHMANINOV — Piano Concerto
No. 3 in D Minor. Tamas Vasary 
(piano) with the London Symphony 
Orchestra conducted by Youri 
Ahronovitch. DGG Stereo Cassette 
3300859. Also issued on disc.
I listened to this work in cassette 

form, though it is also issued on disc. 
Vasary's reading is very romantic in­
deed, with the cleanest imaginable 
figuration over the orchestral theme 
that follows. It is, in fact, a little too 
clear because there are times when the 
orchestra can hardly be heard at all.

The slow movement Vasary takes 
very slowly indeed, in keeping with his 
generally ultra romantic reading of the 
whole work. He also plays it very quiet­
ly, though later in the movement he 
gets a genuine fortissimo. But you still 
have the impression that the piano part 
is too forward at the expense of the 
orchestra though this may not be so in 
the disc version.

The engineering is by no means one 
of DGG's best. Even when the orchestra 
does assert itself in dominant passages, 
the sound is slightly confused.

Side Two doesn't offer very much 
bloom on the strings, and as soon as 
Vasary clangs his way into the Finale the 
orchestra fades away again. I am afraid I 
cannot recommend this particular 
cassette with any enthusiasm. ®

harman/kardon
Qualify 

without compromise

Reviewers 
called the HKI000 
“the best so far”. 

Go one better 
with the HK2000.

The remarkable sound 
reproduction system of the 
Harman Kardon HK2000 
cassette deck (with the 
Dolby* noise reduction 
system) gives you crisp, 

clean tapes that are virtually 
indistinguishable from 

those of the finest reel to 
reel tape systems.

Wow and flutter are 
reduced to 0.07% with a 

remarkable new tape 
transport system. The 

signal that is fed into the 
HK2000 is reproduced with 

almost startling fidelity. 
We’re proud to offer this 

excellent unit to our 
discriminating customers.

We want you to hear it. 
When you do, you just may 

feel like you've been 
transported to the concert 

hall.
•Dolby is a trademark of Dolby Laboratories, Inc.

The harman/kardon 
HK2000

Stereo Receiver

Distributed by-
HARMAN AUSTRALIA PTY. LTD 
PO Box 6. BROOKVALE, N.S.W. 2100 
Telephone: (02) 939 2922 haih/ts
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SAVE

SYSTEMS COMPLETE KIT SUPPLIED

bankcard

International musician Geoff Harvey builds 
his Play master speaker system. The end result 
according to Geoff: ‘Magnificent!’

A: Glue and 'fold' the box sides around 
the front baffle. The box sides are pre-grooved 
to make the job child's play.

B: Screw in the speakers and wire then as shown 
in the detailed instructions. A pre-assembled 
‘loom’ is supplied — no soldering required.

SYSTEM 1:
Speaker kit (pair) Cat. C-2042 .. ..$130.00 
Enclosure kit (pair) Cat. C-2622 .. $124.00 
TOTAL SYSTEM PRICE (PAIR) ..$254.00

C: Insert the acoustic filling material and place the 
rear panel in position. Lay the acoustic grille on 
the front baffle and press home.

SYSTEM 2:
Speaker kit (pair) Cat. C-2044 - ..$99.75
Enclosure kit (pair)Cat. C-2624 .. $89.50
TOTAL SYSTEM PRICE (PAIR) ..$189.25

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!

MONEY! 
assemble your own 
superb quality 
Speaker system j

6 PAGE 
BOOKLET 
FREE !

P&P charge

DICK SMITH ELECTRONICS welcome here

Parramatta Ph 683 1133 City. Ph 67 9834 
1st floor - friendly store! New: right in town!

MELBOURNE 
399 Lonsdale St,

SYDNEY 
30 Grose St,

ADELAIDE 
203 Wright St, 
City Ph 212 1962 
Now Open. See us!

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

SYDNEY: 
162 Pacific Hwy,

SYDNEY 
361 Hume Hwy,
Bankstown. Ph 709 6600 Gore Hill. Ph 439 5311
Open 'til 8PM Thursday Ample parking at door.

BRISBANE: 
166 Logan Rd, 
Buranda Ph 391 6233 
Opens 8.30AM

MELBOURNE
656 Bridge Rd. 
Richmond. Ph 42-1614. 
Easy access: huge stock.

MAIL ORDER DEPARTMENT: PO Box 747. Crows Nest, NSW 2065 Phone 439 5311. Post & Pack extra WE HAVE DEALERS RIGHT ACROSS AUSTRALIA - THERE'S ONE NEAR YOU1



Lighter Side
Reviews of other recordings

Devotional Records

Markley is a young man in his middle 
twenties who reminded one member 
of my family (and I quote) of a "young 
Billy Graham". What is surprising, from 
one still apparently young, is the 
maturity and assurance of his voice, 
which ranges from bass, through a 
powerful baritone, to an almost gentle 
tenor. What is more, this is his first 
album.

Backed by a full orchestra, and with 
excellent diction, he presents 10 
devotional songs, a couple of them 
traditional but tne rest mainly from the 
"Singspiration" collections: Undying 
Love —His Love —All Your Anx-

LOVE BROKE THROUGH. Phil Keaggy 
and the jubilation Group. Stereo, 
New Song NS-002. (From Sacred 
Productions Aust, 181 Clarence St, 
Sydney and other capitals.)
Written in the idiom of the "now" 

generation, the jacket notes trace the 
emergence of the many influences 
which have produced modern rock. 
But the writer takes a sideswipe at the 
meaningless lyrics and offers an alter­
native with personal and spiritual 
significance. The lyrics are given in full 
and reinforce the already clear diction.

The music itself is straight rock 
sound, ably produced by the Jubilation 
Group reinforced, I would judge, by 
other professional musicians, as men­
tioned in the credits. And the sound 
quality from the fully imported 
American pressing is excellent.

Track titles are: Love Broke 
Thru — Take Me Closer — As The Ruin 
Falls —Wild Horse — Disappointment 
— Time — Portrait — Just The 
Same — Things I Will Do — Abraham. 
The devotional theme climaxes in the 
last two tracks.

A good devotional album in the 
modern idiom. (W.N.W.)

☆ ☆ ☆
PRAISE HIM! PRAISE HIM! The Rick 

Powell Childrens Choir. Stereo, 
Singcord ZLP-3010S. (From S. John 
Bacon Pty Ltd, 13 Windsor Av, Mt.
Waverley Vic. 3149.)
Although published in Australia on 

an American label, the recording was 
actually made in the Pye Studios in Lon­
don.

In strong contrast with the current 
rash of Gospel rock albums, this one is 
built around children and the kind of 
children's songs which have, for several 
decades, been on the lively fringe of 
conventional church hymns. The 
difference is that the children here 
have had the advantage of a 
professional mentor and conductor 
and as much professional orchestral 
backing as he deemed desirable.

The titles: Praise Him — God/God Is 
So Good — I Just Keep Trusting My 
Lord/What A Friend — Show A Little 
Bit Of Love And Kindness — Onward

Reviews in this section are by Neville Williams (W.N.W.), Jamieson Rowe (JR.), Leo Simpson (L.D.S.), 
Norman Marks (N.J.M ), David FdwardsID.W.f.), Greg Swain (G.S.), and Dannv Hooper (D.H.).

Christian Soldiers — Do Lord — 
Hallelujah —Amen, Brother — Hap­
piness Is The Lord — Jesus Loves Even 
Me/Jesus Loves Me.

Many of the titles are well known in 
this country and should strike an im­
mediate rapport at family level. The 
sound quality is excellent. (W.N.W.)

☆ ☆ ☆
UNDYING LOVE. Ben Markley. Arrang­

ed and conducted by Bob Krogstad. 
Stereo, Singcord ZLP-3004S. (From 
S.John Bacon Pty Ltd, 13 Windsor Av, 
Mt. Waverley, Vic. 3149.)
As pictured on the cover, Ben

Instrumental, Vocal and Humour
RODRIGO:Guitar Concerto: Concier­

to De Aranjuez (1939) Fantasia Para 
Un Gentilhombre (1954). Narciso 
Yepes, guitar, with the National 
Orchestra of Spain. Decca stereo SPA 
233.
Rodrigo's guitar concerto is more 

widely known these days via the pop­
ular tune "Aranjuez, Mon Amour" 
which is based on the second move­
ment. Buy this album to get the whole 
experience and obtain more satisfac­
tion from knowing and appreciating 
the second movement in its original 
context.

The other composition, Fantasia Para 
Un Gentilhombre otherwise known as 
"Fantasia for a Courtier" was composed 

by Rodrigo in 1954 and dedicated to 
Andres Segovia. Based on dances and 
tunes written in 1667 by one Gaspar 

iety — Bring Back The Springtime — It 
Was For You — Far Beyond — May I In­
troduce You? — I Surrender 
All — Jesus Led Me All The Way — He 
Giveth More Grace.

The recording is clean and, thanks to 
the voice and orchestra, and to the 
engineering, the whole album has a 
full, rich sound. As a traditional Gospel 
singer, Ben Markley strikes me as one 
of the most promising I have ever 
heard. In fact that puts him down 
somewhat; he's well up front with his 
very first album. Recommended. 
(W.N.W.)

Sanz, the Fantasia conveys the mood of 
that period.

At Decca's economy price, the album 
is worth adding to your collection if 
you do not already have these works. 
Recording quality is reasonably good, 
although some listeners will notice a 
degree of tape hiss. (L.D.S.)

☆ ☆ ☆

VIENNA. Chicago Symphony Orchestra 
conducted by Fritz Reiner. Stereo, 
RCA Gold Seal reissue AGL1-1269. 
Also on cassette AGK1-1269.
I imagine that most enthusiasts will 

have a "Vienna" album in their collec­
tion. If you don't and if you want one, 
this RCA Gold Seal album would allow 
you to fill the gap quite economically. It 
contains three waltzes in side 1 by 
Johann Strauss Jr: "On The Beautiful 
Blue Danube", "Emperor Waltz" and 
"Morning Papers".

On side 2 is Weber's "Invitation To
ELECTRONICS Australia, February, 1978 85



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

loudspeakers are direct/reflect­
ing and employ that principle in 
interesting and innovative ways. 
Hear the difference this makes 
and discover that direct/

walls, floors and ceilings before 
reaching our ears. All Bose

reflecting is a “stroke of genius”.

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

Dance”, Josef Strauss' "Village 
Swallows" and Richard Strauss' waltzes 
from "Der Rosenkavalier".

While the sound from the Chicago 
Symphony has plenty of body, Fritz 
Reiner wins from it the dynamics and 
the lush romanticism that is appropriate 
for such music. Nor is this an accident; 
the notes point out that Fritz Reiner 
gained considerable early experience 
as a conductor in Vienna and that key 
members of his orchestra also had 
Viennese training.

While a reissue, it has been 
remastered in the meantime and the 
sound quality is entirely acceptable. 
(W.N.W.)

☆ ☆ ☆
ROLLERCOASTER. Music from the 

original motion picture soundtrack. 
Composed and conducted by Lalo 
Schifrin. MCA 2284. Astor release.
"Rollercoaster" was the third film to 

feature the "Sensurround" soundtrack 
effects, and deals with an amusement 
park plagued by a maniacal extor­
tionist. Apparently the sound track was 
composed while the film was being 
shot, which is supposed to be unusual. 
It seems the right way io go about it to 
me.

The music does seem to be coherent, 
and makes interesting listening in its 
own right, but finding a suitable occa­
sion to play it might be difficult. (When 
do you play horror music?) There is no 
mention on the cover as to whether any 
Sensurround effects have been includ­
ed on the record, and I must admit it 
did not sound like any had been to me.

In conclusion, a record that will most 
likely appeal to a select number of 
listeners (or viewers). Technically, the 
recording was only of average quality, 
with quite noticeable surface noise evi­
dent in places. (D.W.E)

☆ ☆ ☆

DEEP VOICES. The Second Whale 
Record. Stereo, Capitol (EMI) ST- 
11598.
Produced by Dr Roger S. Payne and 

endorsed by the Project Jonah Society 
of Australia, this second album is also 
intended to further interest in the 
plight of whales and to earn royalties 
which can be used to champion their 
preservation. But, with over 100,000 
copies sold, and still selling, that first 
album will be a hard act to follow.

On the new album, the whole of side 
1 is taken up by recordings of the 
Humpback whale, in the open ocean, 
recorded while they were involved in a 
mock charge on the boat, then deep 
beneath a restless sea; there is a track of 
herd noises, and noises in the night.

On side 2 are sounds of incredibly
low frequency which have been at­
tributed to Blue whales, followed by
other tracks of the "Right" species.
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HiFi disc spins at 45rpm
STEREO DEMONSTRATION RECORD.

Produced by "Stereo Review" 
magazine, USA. 45rpm. (From M. R. 
Acoustics, P.O. Box 110, Albion, 
Brisbane 4010.)
Following the title of this special 

stereo demonstration record comes the 
statement "A stunning series of 
demonstrations, each designed to show 
off one or more aspects of musical 
sound and its stereo reproduction". In 
the notes on the back, Stereo Review 
Music Editor James Goodfrjend says 
that he has attempted to gather 
together a number of selections which 
will represent a wide range of musical 
sound, sufficient to evoke the qualities 
of a stereo system while, at the same 
time providing interesting listening for 
the enthusiast.

Drawing on the library of Con­
noisseur Society, Deutsche Gram­
mophon Gesellschaft, Westminster 
Recording Company and Cambridge 
Records, he includes selected snippets 
from such works as: Festive Prelude 
(Strauss) Feux d' artifice 
(Debussy) — Wellington's Victory 
(Beethoven) — Canzona XXXV a 16 
(Massaino) — Concerto Comique

mvum-.w s f ERE( ) 
DEMONS I RA I ION 
RECORD J

(Corrette) — Raga Chandranandan 
(Khan) — Concert-Serenade for Harp 
and Orchestra (Rodrigo) — Gypsy 
Rhumba (Manitas de Plata) — Psalm 
XVIII (Marcello) — La Bouree 
(Praeterius) — Wozzek (Berg) — Sonata 
for Two Pianos and Percussion (Bartok).

All told, there are 13 tracks and, 
despite the 45rpm playing speed, actual 
playing time is about 37 minutes. The 
quality is excellent and, for an album to 
evaluate stereo systems, and as a 
technically orientated conversation 
piece, this would be a good choice.

A leaflet inside the jacket describes 
the excerpts and their musical content 
and suggests what to listen for. An in­
teresting release. (W.N.W.)

harman/kardon
Qualify 

without compromise

Wb could have given 
you more knobs and 

switches to play with.

But we thought gou’d 
prefer more sound.

In no sense intended as entertain­
ment, in the usual sense of the term, 
"Deep Voices" is essentially a sound 
documentary that might have been 
made by a rather weird dairy herd but 
which was picked up by hydrophones 
from the ocean depths. You must judge 
whether the subject would interest you 
or prompt you to make an indirect con­
tribution to the Project Jonah cause.

One tip: If you have a quadraphonic 
system, try it on the SQ decoder setting. 
You II have whales mooing and 
snorting all around you! (W.N.W.)

* ☆ ☆
POOR BUTTERFLY. Barney Kessel & 

Herb Ellis. Interfusion stereo L 36313.
Care for some relaxing rhythm and 

blues with two guitars backed by bass 
and drums? Kessel and Ellis play the 
guitars in very polished manner. Always 
easy on the ears, the whole album is a 

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.

low key but very pleasant experience. 
Recording quality is good.

There are nine tracks with a total 
playing time of just under 42 minutes: 
Dearly Beloved — Monsieur Ar­
mand — Poor Butterfly — Make 
Someone Happy — Early Autumn — 
Hello — Blueberry Hill — I'm A Lover 
— Brigitte. (L.D.S.)

* * *
ELTON JOHN'S GREATEST HITS 

VOLUME II. Elton John. L 36307.
Festival release.

This record will probably be snapped 
up by avid Elton John fans, and also by 
the likes of me, who has long admired 
Elton, but has never bought any of his 
records. In order, the tracks featured 
are as follows: — The Bitch Is 
Back Pin Ball Wizard — Grow Some 
Funk Of Your Own — Someone Saved 
My Life Tonight — Benny And The Jets

fast desoldering 
™ Wlth 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. In a range of sizes from your wholesaler or 02-709 5293

ROYSTON

230e
Ultrawideband 

Stereo Receiver

The Harman Kardon 230e 
represents rhe first rime a high 

fidelity manufacturer — any high 
fidelity manufacturer — has 

brought high-end design to a 
low-priced component.

The main feature of that high- 
end design is ultrawideband 

frequency response.
Unlike narrowband components 

which have flat frequency 
response from 20 fo 20,000Hz, 

rhe Harman Kardon 230e is 
designed for flat frequency 

response from 5 to 70,000Hz — 
well below and well beyond rhe 

audible spectrum.
Ihe reason is simple. 

Ihe sound.
Look over the features. Check out 

the specs. And then do what 
really counts.

Listen.

Distributed Dy—

HARMAN AUSTRALIA PTY. LTD., 
P.O. Box 6. BROOKVALE. N.S.W. 2100. 
Telephone: (02) 939 2922 hai 1 o/rs
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Buying components can be 
great fun, especially when you 
only want 16 IC's from one 
manufacturer and 10 from an­
other and a few 10W resistors 
and a couple of connectors 
and Purchasing is too busy to 
write out 6 fiddly little orders 
and then the relay supplier 
reckons you re joking when you 
say you need one in a hurry and 
he only takes orders in hundreds 
and then while you re wondering 
how the hell you’re going to get 
the circuit together, you’re 
thumbing through Electronics 
Australia and you see this advert 
for a crowd that can supply all 
the parts and aren ’t put off by 
the quantities — large or small — 
and are small enough to care and 
they’ve even given you their 
telex number and they might 
just be the people to call and .... 
phew !

CLIP THIS OUT YOU NEVER KNOW WHEN YOt LL BE NEEDING US "

CAPACITORS, SEMICONDUCTORS - Fairchild, ITT,
National (NS), NEC, Motorola
Signetics, Texas. RELAYS — 

CONNECTORS - Acme /Kings, 
HEATSINKS -Delco, 

RESISTORS - 
Soanar.

Ferguson . . .

Philips, Plessey, RCA, 
National (Japan), ITT. 
ITT /Cannon.
Philips, Thermalloy. 
Beyschlag, Philips, 
TRANSFORMERS - 
PLUS MORE

Orders: (02)6366052
Office: (02)6366222

Telex: AA23343
Electronic (Distributors)

2 3 Post Office Arcade, Joyce Street, PENDLE HILL. NSW. 2145.

THE LIGHTER SIDE

C|

— Lucy In the Sky (With Diamonds) — Philadelphia 
Freedom — Country Comfort — Island Girl — Levon.

My only comments concerning the record have to do 
with two of the tracks. "Pinball Wizard" is from the film 
"Tommy", and is perhaps the highpoint of the record. 
"Country Comfort" has been covered by Rod Stewart, and I 
must admit that I preferred his version to the one included 
here. Technically, the record is A1, and cannot be faulted. 
(D.W.E.)

☆ ☆ ☆
THUNDER IN MY HEART. Leo Sayer. Chrysalis L 36344. 

Festival release.
Like the previous "Endless Flight" album, this offering 

from Leo Sayer was recorded in America, and once again 
Richard Perry was the producer. The result is a very 
professional effort, and one which shows off Leo's talents to 
the full.

The title track opens the album, and all the following 
tracks are similar in style. Leo seems to have mellowed his 
style since he first came to fame, and there is less of the raw 
energy in his voice. Still, I found the album to make pleasant 
listening, and would recommend it. Recording quality is 
excellent, with very little surface noise. (D.W.E.)

☆ ☆ ☆

20 GOLDEN GIGGLES. Various artists. Stereo (some tracks in 
mono). EMI. Records SOEX. 10368/D.8243.

With tracks by Benny Hill, Dudley Moore, Shag Connor 
and The Carrot Crunchers, Morecambe and Wise, Flanders 
and Swann, Spike Milligan and Peter Sellers, this album 
should have had me in convulsions the whole way through. 
However, it didn't. Admittedly, some of the tracks were 
good, but most of them were rather boring — a familiar 
problem with canned humour heard in isolation.

The best tracks were Benny Hill's "Ernie", Dudley 
Moore's "And The Same To You (Colonel Bogey)", Davies 
and Estelle's "Nagasaki", and The Wurzels' "The Combine 
Harvester", which is a lovely parody of a Melanie Safka 
song.

There are 20 tracks in all, so we don't have room to list 
them here. If you are contemplating purchase, I would 
recommend a brief sampling of most of the tracks first. 
Technically, the recording quality is quite good. (D.W.E.)

TURN BACK THE CLOCK---------------
NOSTALGIC MEMORIES. 18 Songs From The World's

Greatest Singers. Mono, EMI SCA016. Also on cassette 
TC-SCA-016.

Whether or not the soloists on this album really are the 
world's greatest, they were certainly amongst the best 
known in this country in the thirties: Anni Frind, Peter 
Dawson, Richard Tauber, Gladys Moncrieff, Joseph 
Schmidt, Jan Kiepura, Benjamino Gigli, Webster Booth, Paul 
Robeson, Joan Hammond, Jussi Bjorling, Marian Anderson, 
Gracie Fields and John McCormack.

All told, there are 18 songs with which the artists were 
freely associated. Without attempting to list them all, they 
include: Nun's Chorus — Goodbye — Vilia — Tell Me 
Tonight — La Paloma — Ol' Man River — Pedro The 
Fisherman — Softly Awakes My Heart — The Mountains of 
Mourne — Ave Maria, &c.

Yes, it's mono and the sound is muted, compared with 
modern recordings but it's relatively clean, relatively quiet 
and relatively well balanced — nothing to mar your 
nostalgic trip. And let me say it once again: the greats of that 
era really could sing.

If you hair is greying and your memory is long, you will 
enjoy this nostalgic trip as a guest of EMI Australia Ltd. 
(W.N.W.)
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De-soldering problems?
The new Weller power vacuum desoldering station for printed circuit 
board repair. Famous Weller closed loop temperature control protects 
sensitive components while soldering or desoldering. See-through 
solder collector is easy to clean or replace. Non-burnable cord sets 
afford safety and longer life. Low voltage tool inputs give added safety 
margins. High impact resistant tool handles and stainless steel barrels 
mean longer tool usage.
Also there's now cordless soldering from Weller-(see right). 
Soldering was never easier than with the Weller cordless kit, consisting 
of iron charger, solder, 4 different tips and a handy screwdriver.
Other products from The Cooper Group include Crescent, top quality 
electronic pliers; Lufkin, measuring equipment; Nicholson, precision 
files; Xcelite, professional hand tools and Wiss shears and scissors. 
Whatever your requirements, you can choose Cooper products with 
confidence.

The Cooper GroupCRESCENT LUFKIN ■ NICHOLSON WELLER WISS XCELITE
The Cooper Tool Group Limited,
P.O. Box 366, Nurigong Street, Albury NSW 2640, Australia.Telephone: 215511 Telex: 56995

COOPER 
INDUSTRIES



Improve your 
connections with

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

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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(B SIEBE
SENCORE CB42 — A COMPREHENSIVE CB TEST SET
Those who plan to take up CB servicing as a 
supplement to their income can exercise three 
apparent options in regard to test equipment: try 
to get by with very little; get together a variety of 
separate (and often inadequate) instruments; or 
purchase a comprehensive special purpose unit 
such as the Sencore CB42, as illustrated.

Heart of the CB42 ''DeLuxe CB 
Analyser" is an RF/IF signal generator 
designed specifically for the job. 
Whereas the usual test bench signal 
generator offers a wide frequency 
coverage with limited calibration ac­
curacy, a prime requirement for a CB 
signal source is just the reverse: a 
number of specific and stable frequen- 
cies, as per the local channel 
allocations, with the lowest possible 
calibration error.

Responding to this, the Sencore CB42 
uses a crystal controlled phase locked 
loop system, and a rotary selector 
switch, to make available frequencies 
on each of the 40 channels of the 
American class-D CB system. Assuming 
that the operator allows a 45-minute 
warm-up period, the oscillator can be 
set to an accuracy of .0001%, with a 
stability'well inside the requirements 
for CB servicing. Frequencies provided 
for the American 40-channel system 
would cover 16 of the 18 Australian CB 
channels.

The output from the channel fre­
quency oscillator can be amplitude 
modulated at either 400Hz or 1000Hz 
from an internal source at either 30% 
or 100%. Modulation from an external 
source is also possible. For SSB, a carrier 
offset of 1 kHz above or below simulates 
a condition of 1000Hz fully modulated 
(USB or LSB) while a two-tone facility 
provides frequencies of 500 and 
2400Hz.

As distinct from the crystal locked 
channel frequencies, the IF signal 
generator provides continuous 
coverage from 375kHz to 12MHz, with 
optional amplitude modulation. The 
frequency adjust knob is not itself 
calibrated but the output frequency 
can be displayed in the CB42's own in­
built frequency meter, which has the 
same rated accuracy as the CB channel 
source.

Despite the 
facilities it offers, 
the Sencore CB42 
test set is neither 
bulky nor heavy. It 
measures 28 x 35.5 
x 28cm (HWD) and 
weighs 10.9kg. It 
can operate from 
mains or battery.

RF and IF output from the CB42 is 
made available through a coaxial 
socket, at 50 ohms, the level being ad­
justable between the limits of 0.1uV 
and 100mV, as indicated by the ap­
propriate controls. The audio signal is 
also available separately, via an un­
calibrated level control.

The inbuilt frequency counter, read 
through the hooded filter at the top 
right of the panel, has a 7-digit display

AUTCWIÄTIC CB
Z^CSiAffijN ANÍS g

Back-up for the Sencore CB42 test set is 
thorough: maker's warranty plus a ser­
vice manual for the instrument itself, a 
user manual, an abbreviated quick 
reference booklet, a general text on CB 
equipment servicing, and a familiarisa­
tion cassette.

with auto-ranging, and with automatic 
kHz and MHz indication. Guaranteed 
frequency range is 50Hz to 50MHz, 
with up to .0001% setability, input im­
pedance of 1 megohm or 50 ohms, and 
a sensitivity of 25mV (at 1 megohm) or 
300mW to 25W at the lower impedance.

Apart from reading the frequency of 
the generator's own source signals, the 
meter can be used in conjunction with 
internal circuitry to display the fun­
damental frequency of crystals plugged 
into a crystal test point on the front 
panel. The range is quoted as within 1 
to 20MHz and the frequency accuracy 
the same as the counter itself.

The meter can, of course, be used to 
display the frequencies of signals fed to 
it from an external source at either high 
or low impedance. In the latter case, 
signals fed to the 50-ohm input can also 
be compared with the instrument's 
own channel signal and the difference 
displayed as "percentage off channel" 
within the range 0 to 1%.

The digital display system is also used 
for such things as a "Percent 
Modulation" test, an "RF Power 
Wattmeter" function, and an "Audio 
Power Wattmeter". The ratings in all 
cases are appropriate to D-class CB 
equipment: up to 20W PEP across 50 
ohms RF, up to 10W audio across an in­
ternal load at 4, 8 or 16 ohms, or up to 
20 watts across an external load.

There is a signal-noise sensitivity test
ELECTRONICS Australia, February, 1978 89
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(B SCENESEE HOW Electrophone cBs

STACK UP AGAINST ALL THE OTHERS.

CB 590 
AM/SSB

P & T APPROVAL 
NO 249023

CB 550
DELUXE
AM/SSB
Mobile with 
SWR Meter

$225.68
P & T APPR( 
NO. 249024

$253.54

CB 530 
DELUXE AM with SWR 

Meter

$119.00

12 volt 240 volt Base Station with SWR Meter. P & T APPROVAL NO. 249025 SEC. ACCEPTED.

CB 510 STANDARD AM

$75.00 
P & T 
NO. 249022

4 GREAT MODELS TO CHOOSE FROM. 
HURRY! STILL AT DUTY FREE PRICES.

You can see this superb range of CB's at these CB experts:

SHEPPARTON L. Simonis BALLARAT John Thomas & Co.
SHEPPARTON Wongs World SWAN HILL Jack Manly
SUNBURY Bill Winn 744-3021 SWAN HILL Tom Coffey
M00R00PNA Alan Jacobson ECHUCA Roy Vincent
M00R00PNA John Woodward COHUNA Doyles Radio
MILDURA Duraserve PYRAMID HILL Bartel’s
MERBIEN Town and Country TV DENILIQUIN NSW Riverina Radiovision
MILDURA 0. F. Russell & Co. TRARALGON Teychenne Electronics
WARRNAMBOOL Western Electronics MORWELL Maryvale TV
WARRNAMBOOL Lancaster Batteries MORWELL Frank Hall
PORTLAND A. G. Tullon LEONGATHA Garry Gardiner
HAMILTON L Membray BAIRNSDALE J. A E. Ariens
HAMILTON Moon Electrics BAIRNSDALE J. F. Porter
CASTERTON Basler’s Radio WARRAGUL Alecton TV
ARARAT Ararat General Elects. NHILL W. J. & ff. N. DayDROUIN Eldama Electrix NARACOORTE SA Meeco Pty Ltd
GEELONG Brystan Services MT GAMBIER SA John Sheard
GEELONG Len Day Car Radio MT GAMBIER SA Mount Batteries
GEELONG Leetronics HORSHAM McRaes Electric
WANGARATTA 
WANGARATTA

Nolan Bros 
R. J. Elliott

MYRTLEFORD 
BRIGHT

Myrtleford Tyre & Battery 
G. R. Davis

ALBURY Midstates Radio BENALLA Phil Ogden Elects.
ALBURY Haberecht’s BENALLA Van Dam TV
ALBURY Darryl Smaile's Car Radio SEYMOUR Seymour Sound and Speed
YARRAWONGA Yarrawonga Auto SEYMOUR Sloanes Radio
FINLEY Deehan's Radio BENDIGO George Gerry
NATHALIA Electronic House BENDIGO Bruce Cutting

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

1103 DANDENONG ROAD, EAST MALVERN (03) 211-8122

and an in-built oscilloscope adapter 
which heterodynes carriers down to 
under 1Mhz, thereby allowing 
waveforms to be inspected on os­
cilloscopes having a relatively limited 
bandwidth: e.g. to 1Mhz.

The packaging and presentation of 
the Sencore CB42 is impressive and in­
dicates that the manufacturers are 
determined that nothing will stand in 
the way of its successful application.

Tucked away in a storage compart­
ment at the rear of the instrument is a 
group of companion test leads listed in 
the manual as RF cable, RF probe, 
counter probe, and two audio leads. 
These are in addition to the regular 
mains power cable and another for 
operation from 12V at 1A.

Also tucked away in this compart­
ment is a dynamic microphone tester, 
which carries a small loudspeaker and a 
sponge pad against which the 
microphone can be held.

Literature supplied with the CB42 is 
notably generous and includes a circuit 
diagram and board layouts for the in­
strument to facilitate on-the-spot fault 
detection, should it prove to be 
necessary.

A separate 52-page user manual 
describes the instrument, its operation, 
controls and capabilities, and details 
the various test procedures which can 
be followed. Backing this up is a 
familiarisation cassette, which the new­
comer can also listen to.

Presumably, the makers intention is 
that this detailed material be studied 
and then put aside in,a safe place. For 
everyday use, a smaller "Speed Test 
Set-up" booklet is enclosed in the rear 
compartment, along with the cables, 
for quick consultation.

With the aid of panel and cable set­
up diagrams and brief step instructions, 
the user is shown how to perform over 
twenty tests.

For example, AM receiver tests out­
lined include: audio output power, 
squelch, EIA receiver sensitivity, adja­
cent channel rejection, AGC and AM 
noise impulse (using an extra optional 
accessory). Equivalent tests are listed 
for receivers in SSB mode, while still 
others cover AM and SSB transmitter 
tests of the type mentioned earlier.

For good measure a large Howard- 
Sams paperback publication comes 
with the instrument, giving the 
purchaser an overall introduction to 
the servicing of CB equipment at a 
professional level. While aimed 
specifically at the American market, 
much of the information would be 
applicable in Australia.

Recommended retail price for the
CB42, complete with caoles, manuals
and cassette is $1490. For further infor­
mation, inquire at any Dick Smith store.
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(B 5CERE
ADD A BALUN TO CUT DOWN TVI*

Lafayette)) 
27MHz 

-way
Much of the entertainment equip­

ment used in the home is susceptible to 
interference from nearby CB rigs. The 
most annoying is interference to TV 
reception. In the case of CB, which uses 
vertically polarised signals, the in­
terference mostly gets into the TV via 
the antenna down-lead.

There are various types of filters 
designed to attenuate the unwanted CB 
signal but, especially in the case of the 
modern transistorised TV, they are rare­
ly effective in completely eliminating 
the interference. A cheap and simple

C~ ) ANTENNA

FIG. 1

( ANTENNA
l^lBALUN

rsnCOAX INNER

5 WATT 6 CHANNEL 
‘MICRO 66’

solution to the problem is described 
below.

Obtain a Balun core of the type used 
in TV antenna installations: tnis is a 
piece of ferrite material about 10 x 10 x 
5mm, moulded with two holes through 
the centre.

Take two pieces of very thin PVC 
covered hook-up wire, preferably of 
different colour and wind them, side by 
side, four times through one of the 
holes. Technically, this would be 
described as a 31/2-turn bifilar winding. 
This done, wind two more pieces of 
wire in similar fashion through the 
other hole.

There should now be four pieces of 
wire at each end of the ferrite. At each 
end of the ferrite connect two of the 
leads together, to form two centre­
tapped windings. You will now have a 1 
to 1 transformer, as illustrated in Fig. 1.

Next thing to do is to completely dis­
connect the TV feeder from the set. It is 
most important that there be no direct 
connection whatever between the TV 
set and the antenna lead, not even the 
outer earth shield in the case of a coax­
ial installation; refer to Fig. 2.

There are at least two good reasons 
for the success of this device. Firstly, 
many TV tuners do not have truly 
balanced inputs, although they are 
connected to a balanced feeder. This 
means that unequal currents will flow 
in the feeder, and there will not be 
effective cancellation of the in­
terference picked up by the feeder.

CONDUCTOR

Some tuners will be swamped if these 
circulating currents are large, causing 
gross cross modulation.

Secondly, the Balun material sold by 
Dick Smith, (Catalogue 1050/2/529) 
L13-40 has a useable frequency range 
from 40-200Mhz and, coupled with the 
small number of turns makes a very 
good transformer for TV but a very bad 
one for CB frequencies.
(Editor's note: With no DC path to 
earth through the feedline, it may be 
necessary to earth the antenna support 
mast to bleed off static charges).

♦From Brian J. Warman, VK5BI, 
Cowell 5602 SA.

VENTIONAL FILTERS

Conventional filters 
available from Dick Smith 
Electronics include the 
TVI-30 low-pass (above) 
intended to be fitted to 
the actual CB transceiver. 
(No. D 7082, $10.50). At 
right is a high-pass filter 
intended for fitting to the 
TV set. (No. D 7084, $2.50).

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.

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

ELECTRONICS Australia, February, 1978 91



dick smith cb accessories
for the CBer who's above the rubber duckie crowd
COAXIAL NOISE 
SUPPRESSOR.

Something we've been asked for 
for ages! Co-ax noise suppressors 
for cars. The best type to use! 
Place in almost any power line on 
vehicle feed-through type - to 
reduce interference. High ratings 
to handle load (60A, 50V).
Cat A7928 $3.75

Great Circle Map
FOR ALL THOSE DX COPIES!
World map in conical projection 

centred on Syd .ey (but just as 
^effective for all Australia). Gives 

direction of your contact.

HUGE 24" x 29" 
WALL SIZE!

Cat B 4502 3 LOOK
CB RADIO RECEIVER!
AM AND FM TOO!

LISTEN TO CB, AM & FM BROADCAST 
The only one with the NEW 18 channels 
marked on the dial. Don’t be fooled by 
other 'CB' receivers, Covers up to marine 
27MHz band as well. Ideal monitor!

SOOso Cat D 2842
■aTf includes batteries.

ANTENNA LAYDOWN.
SICK OF TAKING YOUR ANTENNA OFF? 
Dont! Use a laydown. No more removing 
the antenna to enter carparks, etc - 
just one quick twist and it's down.
2 position, 45° or flat. Value1 

great value e # nr3 D 4506 
at only

SCALAR BASE ADAPTOR
AT LONG LAST: an adaptor for scalar/ 
belling lee threaded bases to standard 
3/8 24TPI thread. Now you can use a 
better antenna without changing the 
base, (or drilling a larger hole) Chromed.
Cat D 4504 $1.90

GREAT VALUE $1«QO
AT ONLY 1

MINI MEGAPHONE

Incredible! Hand megaphone runs off 
four penlite cells, yet is so powerful. 
Mic & amplifier in handle (detachable) 
with efficiency-type speaker attached. 
Ideal for club days, fetes, advertising, 
etc. F 2030 .. .. ONLY $19.50????

WATCH THAT LICENSE: • 
TVI COULD LOSE IT FOR« 
YOU ... •

Headphone with 
boom microphone

For extra safety! The headset firs comfortably on 
youi head, with the trftcrophone just in front of
mouth foi extra clarity. Push button snuggles m a

hand on wheel. Ideal for driving any distance. 50
CatC-1120.................................................S27 50 > J

FILTERS.
e your neighbour's 
problem. Just hooks 
_ into feed 5050 line on set.

Helps in 
almost all cases. 

Cat D 7084

yy Noise supp
7 kit FOR CARS

Complete kit. including deluxe-type tiitei 
Sb and distributor suppressor. Complete 

with instiuction booklet. Value!

Stop your 
own rig 

causing 
interference 
Lo-pass 
filter goes — 
on CB to cut out 3^50 
TVI causing harmonics 
Value! Cat D 7082

no snip 
model
Here's one antenna you 
won't waste.
Most helical antennas 
are wasted in part — you 
have to cut bits off the 
top to SWR them!
Dick thought: 'That's rid­
iculous. Why pay for 
something then throw 
it away'.
So he asked his antenna 
boffin to come up with 
a no-waste antenna.

N cb monitor
PICKS UP STRONGEST SIGNAL
Broad band CB receiver picks up the 
strongest signal Ideal to monitor youi 
own set, or use as emergency monitor, 
etc. Listen to CB without spending a

... HÖRR“ 
SPEAKER

fortune! Cat D-2844 $8.95

TUNES ALL CB
CHANNELS $ 8«

Turn any rig into a 
loud hailer: 99.9% 
of CBs have a PA 
socket to plug a 
horn speaker into. 
CB then doubles as 
a PA speaker ideal 
for club days, advtg, 
promotions, etc etc 
Can be mounted 
anywhere! 

$890
W^Cat. C 2705

Here's the result. It's 
Dick's Super Power 
Pusher helical — the 
only helical you don't have 
to cut.
Not only is the wastage 
gone — SWRing is so much 
easier. Just adjust the nut 
until you get minimum 
SWR and tighten. Gone are 
the days of passing the best 
SWR before you knew it 
(and it's a little difficult to 
add bits of antenna once 
you have cut them off!) 
Other features:
* Standard 3/8, 24TPI thread 
* Base & co-ax lead supplied
* High quality f'glass const 

for longest life.
* Top loaded spiral for 

best performance
* LOW PRICE!

23DD’
Cat. D-4076.

DICK SMITH ELECTRONICS welcome here

Buranda Ph 391 6233 City Ph 212 1962
Opens 8 30AM

SYDNEY 
30 Grose St.

MELBOURNE 
399 Lonsdale St, ADELAIDE 

203 Wright St.
BRISBANE 
166 Logan Rd.

SYDNEY 
162 Pacific Hwy, 
Gore Hill Ph 439 5311 
Ample parking at door

MAIL ORDER DEPARTMENT PO Box 747, Crows Nest. NSW 2065 Phone 439 5311 Post & Pack extra

Parramatta Ph 683 1133 City Ph 67 9834 
1st floor - friendly store1 New right in town1

WE HAVE DEALERS RIGHT ACROSS AUSTRALIA - THERE'S ONE NEAR YOU1

MELBOURNE 
656 Bridge Rd.
Richmond Ph 42 1614 
Easy access huge stock

SYDNEY SYDNEY
125 York St, 361 Hume Hwy.
City Ph 29 1126 Bankstown Ph 709 6600
Open ‘til 8PM Thursday Open ’til 8PM Thursday



The Australian

(B scene
★Spectrum anarchy 
or conservation?

In recent years the advent of per­
sonal communications and the massive 
increase in radio services catering not 
only for commercial, but for hobby 
needs, has created a virtual state of 
anarchy, as far as spectrum usage is 
concerned, with almost no effective 
supervision of radio frequency users.

The relative ease with which radio 
communication equipment can be 
purchased, with only a token indication 
that its possession and use is deemed il­
legal, has made users and authorities 
alike somewhat blase about controls 
and utilisation.

In highlighting what appears to be a 
growing tendency for services of all 
kinds to develop in various parts of the 
HF and VHF spectrum, it is important to 
realise the potential dangers that can 
erupt if effective controls are not im­
posed on users, importers and retailers 
of transmitting equipment.

The problem has been compounded 
in recent months with the emergence 
of the citizens radio service. Historically 
the citizens radio service achieved 
recognition by being able to "squat" 
on a band of frequencies used for CB in 
other parts of the world (notably the 
USA).

Initially, the ease with which the 
equipment could be imported and 
sold, together with the comparative in­
ability of the Government to police 
users, led to many thousands of 
transceivers being imported into this 
country, and used illegally, thus forcing 
the position. But it has not ended 
there:

Despite the fact that the service has 
been designated as a short range com­
munications medium, the actual posi­
tion is that the strong hobby interest in 
long distance communications has now 
come to mean that "short range" is 
considered nothing less than 100 
kilometres!

In making this point, it is believed 
that the same degree of laxity that 
made possible the CB type invasion of 
27MHz is present in other areas and on 
other frequencies. No doubt, examples 
of this are known to the Department 
and some offenders are caught, but we 
wonder whether the true number of in­
fringers has ever been estimated!

We are aware, for example, of an 
organisation established in the USA 
called "HF International"; it is un-

DICK SMITH'S AUSTRALIAN CB 
RADIO HANDBOOK. Edited by Al 
Ferguson, illustrations by Tony 
Gilham. Published 1977 by Horwitz 
Publications, Cammeray, NSW. Stiff 
paper covers, 214mm x 140mm, 
122pp, illustrated by sketches and 
photographs. Price in Australia $3.95. 
Having pranced around on a

derstood that members of this group 
operate in Australia, "squatting" on 
whatever frequency they happen to 
fancy.

The overall problem resolves itself, 
therefore, into two main areas of con­
cern: Firstly, individuals who illegally 
use frequencies for their own, re­
quirements, as and when they feel in­
clined. Secondly, individuals rather less 
balanced than normal who initiate hoax 
calls on emergency channels and oc­

Teleview C.B.
menean 
lectronics 
inc.

18 CHANNEL AM/SSB Mobile CB Transceiver.

23 CHANNEL* WHILE IT LASTS
JOHNSON VIKING 
HY-GAIN V 
GEMTRONIC

'Depending on current regulations you may not be able to licence these units.

Phone, write, or drop in and see us at

Teleview 

motorised pogo stick, sponsored flights 
to the South Pole and searched for 
Lasseter's Reef, it was more or less 
inevitable that, one day, Dick Smith 
would turn author and publisher. And 
also inevitable that the subject should 
be CB radio.

In line with the introduction, the 
Dick Smith/AI Ferguson combination is 
not unduly concerned with the 
electronic technicalities of the subject. 
The book opens with a couple of 
chapters explaining what CB radio is all 
about and how Australian CB differs 
from that in the USA. Then follow 
chapters on choosing and installing CB 
rigs and antennas, mobile and base.

From chapter 6, the emphasis 
switches to using CB: range, rules and 
rituals; lingo and licences. 
Technicalities are not completely 
overlooked: 2 ^ages on
troubleshooting and one-and-a-bit on 
radio theory!

That quip aside, the authors certainly 
achieve what they set out to do: to put 
the reader into tne CB picture.

We are advised that copies are 
available through all Dick Smith stores 
and dealers and that booksellers and 
newsagents will also be handling it in 
the near future. Our review copy came 
from the DSE organisation at Artarmon, 
NSW. (W.N.W.) 

casionally on frequencies associated 
with police services, air traffic control, 
&c. Beyond their nuisance value, they 
present potential dangers to both the 
user ana the public alike.

The responsibility for ensuring effec­
tive control of the spectrum, transmit­
ting equipment and the licensing of 
users, lies in several area's. -

The Government, through the Postal 
and Telecommunications Department, 
has a responsibility not only to draft

$205.00
Ph.3 Licence Required.

SHAKESPEARE 
STINGRAY 

PACE

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

We also do confined area installations, eg. farms, race clubs, etc.
* This is a precis of a submission to the P&T 

Dept by Russell J. Kelly and Peter D. 
Williams of Vicom International Pty Ltd.

Prices subject to change Correct at press time.
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Convert your CB 
into a base 
station

The Australian

IB SCENE

Power your rig direct from mains electricity 
with an SEC approved power supply.
These small portable units provide a factory-set
13.8V DC regulated output for maximum 
transmitting power.
High performance integrated circuitry 
guarantees clean, hum-free reception. 
Quick-connect terminals facilitate rapid 
changeover from static-mobile-static operation.

EElec CB radio

regulations but also to ensure that they are enforced.
It is understood that the current Wireless Telegraphy Act 

and Regulations are to be amended in 1978, making it 
completely unambiguous that possession of transmitting 
equipment is an indictable offence. It is also believed that 
re-wording of this particular regulation will remove any 
doubt as to the effectiveness of the current regulations on 
the same question.

It is pointed out, however, that the best intentions of 
policing the illegal use of transmitting equipment are worth 
nothing unless supported by an active team of surveillance 
experts with the necessary equipment to constantly 
monitor, track down and apprehend offenders.

It is also believed that an active campaign on the part of 
the Government to publicise the need for spectrum 
conservation may dissuade some would-be transgressors 
from taking the first step.

Some control will obviously be necessary over the sale of 
equipment. Transceivers could be imported under security, 
or only by qualified importers. However, these drastic 
measures would not be necessary if it were possible to 
licence retailers at the point of sale, in much the same way as 
control is exercised over the sale of many firearms. In other 
words, there could be penalties for illegal selling, as well as 
illegal possession.

It would also be necessary to cover the second-hand 
disposal of transmitting equipment, with appropriate 
safeguards being a condition of the original licence. At 
present, surplus equipment can be freely advertised and 
sold to anyone who wishes to purchase it.

We also believe that spectrum conservation should 
include recognition of spectrum pollution by any man­
made interference source.

power supplies NEWS, NOTES & PRODUCTS
ELECTROPAK 

PS352
EBES cor
ELECTRO^ H CB Radios

I ==J UP ‘° 5 Wa

1.8 Amp peak capability.

up to 5 Watts
Rating

Automatic overload protection.
1.0 Amp continuous output. Size: 140 x 80 x 133mm

SIDEBAND 4 
PS353

ForCB 
Radios up 
to 15 Watts 
Rating

4 Amp peak capability. Automatic overload protection.
2 Amp continuous output. Size: 140 x 80 x.133mm

See them at your local CB Store or write to
A&R Electronic Equipment Co. Pty. Ltd. for further details

A+R ELECTRONIC EQUIPMENT CO. PTY. LTD.
A MEMBER OF THE A+R-SOANAR ELECTRONICS GROUP

SALES OFFICES VICTORIA 89 0661 
NSW 78 0281

30 Lexton Road.Box Hill.Vic .3128 s aust 5169ei
Australia. Telex 32286. w^uVr^ssoo542'

ZTT\
SOANAR 
GROUP

BLACK NIGHT CB: Imports of citizen's band radios are be­
ing challenged by an Australian development using easily- 
replaceable integrated circuit modules. The advanced 
technology means that componentry and labor content in 
each set is reduced by about 50 percent.

The strong Australian-made move into the booming CB 
market is the result of co-operation between a Sydney com­
pany and the components division of Plessey Australia. 
Cadet Research Pty Ltd, Annandale, NSW, is manufacturing 
and marketing 1000 Black Night module sets a month to sell 
at $350.

Cadet — which stands for communication analog digital 
electronics technology — is confident that the 12-watt PEP 
(peak envelope power) single side band radio will perform 
better and be more easily maintained than many more cost­
ly imported competitors.

The light-weight sets are built around 11 recently-
94 ELECTRONICS Australia, February, 1978



The Australian

CB SCENE SCALAR UHF/CB 
ANTENNAS

SCALARS UHF MOBILE MOUNT 
FOR "CORRECT TERMINATION 
OF COAX AT UHF" 
FREQUENCIES.
PATENT PENDANT NO. PC4624J

E
MODEL OB

Another entry by Bill Chambers. (See below).

designed test-proven Plessey integrated circuits and fre­
quency synthesisers in removable modules for on-spot 
replacement in the event of malfunction and a 
microprocessor unit for channel selection and memory. 
CREST HEADQUARTERS: Since the legalisation of CB radio 
(known in Australia as the Citizens Radio Service — CRS) 
there has been an enormous growth in the number of 
people taking advantage of it, There has been enormous 
growth, too, in the activities of CREST — Citizens Radio 
Emergency Service Teams — using 27.065MHz, (ch 9 in the 
23 ch system, ch 5 in the Australian 18 ch system). Now 
CREST moves into a new operating phase, having acquired 
space in Northpoint Towers, at 100 Miller St, North Sydney, 
where a 24-hour monitoring facility will be established. 
Coverage should extend south to Wollongong, west to the 
mountains and north to Gosford.

CB Cartoon Contest winner

As announced in our December issue, the Dick Smith CB 
cartoon contest was won by Mr William Chambers of 
Hobartville, NSW. Subsequently, "Bill" called into our office 
to pick up his prize: a Hy-Gain 23-channel SSB/AM 
transceiver. Aged 23, married with two children, he is a fitter 
with the RAAF at the Richmond, NSW, air base, but is 
currently retraining as a dental mechanic. He combines 
these activities with an interest in electronics — and in 
cartooning!

CB420
High performance DUAL 
CHANNEL 476 and 27MHz 
"Mobile co-linear whip. Gain 
at 476 MHz 4.5DB." 
Overall height 42".

CB470
6DB gain UHF/CB fibreglass base 
antenna, and is only eight feet long.

CB 469 4.5DB Gain
CB 468 3DB Gain

CB410
High performance 4.5DB gain UHF/CB 
mobile whip. Requires no turning. 
Overall height 21".

SCALAR UHF/CB antennas and the wide range of Scalar Standard CB 
Antennas (from 30" to 108" long) and accessories are available from 
leading retailers and distributors throughout Australia.

TRADE ENQUIRIES WELCOME

SCALAR INDUSTRIES PTY LTD
COMMUNICATION ANTENNA ENGINEERS

18 SHELLEY AVENUE, KILSYTH, VIC. 3137. 
Telephone: (03) 725-9677. Cables: Welkin. Telex. AA34341. 
NSW: 20 THE STRAND. PENSHURST 2222. Telephone: (02) 

570-1392.
Qld: 969 ANN STREET, FORTITUDE VALLEY 4006. 

Telephone: (07) 52-2594.

Telex AA43007
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AMATEUR RADIO BOOK. 
EDITOR/WRITER.

Dick Smith is planning to 
produce a complete Australian 
book on amateur radio.
This book will be similar in 
style to his book on CB radio. 
An editor/writer is required. 
The person should have a good 
knowledge in all facits of 
amateur radio and preferably 
be an experienced and active 
amateur as well as having some 
writing experience.
An attractive remuneration will 
be available to the successful 
applicant.

Please apply in writing to;

Mr. Dick Smith.
Dick Smith Electronics. 
P.O. Box 747, 
Crows Nest.
N.S.W. 2065.

TELEVISION

ECRAFT DISTRIBUTION AMPLIFIERS & AMPLIFIER 
SPLITTERS
Medium apd high gain distribution. Amplifiers 
suitable for all TV & FM applications with 1, 2, 3 
and 4 outputs.
Suitable for small home unit, showroom or 
household type installations.
Type 1.75 D16 has one-output, 16db gain with low
N/F $45.90*

While Type 4.75.T19 has 4 outputs, 19db of gain
with low N/F $61.84*

ANTENNAS. A complete range of TV & FM aerials.
Hills Channel Master, Matchmaster and H1.Q.

Hills CA16, High gain phase apray. $45.94. 215.2710, 8 
element yagi, $25.29. 2010.2710, Airways screened co­
linear. $58.26. EFCI, 75ohm for colour low gain, 
$36.00. EFC2, 75ohm for colour medium gain, $56.96. 
EFC3/24, 75ohm for colour high gain, $75.50. Channel 
Master 3110, 2 element coIoray, $27.96. 3111, 6 ele­
ment super coIoray. $41.98. H1.Q Log Periodics, 8 
elements and 10 elements, $39.00 (excellent back 
to front ratio).

ACCESSORIES: Outlet plates, transformer, 
attenuators, filters, plugs, sockets for 75 ohm and 
300 ohm applications.
AERIAL: Hardware, wall brackets, chimney mounts, 
J brackets, guy wire and RWGs, masts from 8 ft to 
50 ft.

ELECTROCRAFT PTY LTD
TELEVISION AERIAL & DISTRIBUTION EQUIPMENT. CB RADIOS. AERIALS & ACCESSORIES

DEGAUSSING COILS; Complete 
with power cord, plug and 
pushbutton switch, $14.00.

CB EQUIPMENT
M WAVE SPIRAL TUNED BASE STATION AERIAL

Omnidirectional (top view) radiation 
pattern with excellent ground wave and 
sky wave characteristics.
Ideal for “point to point” and "skip" 
communications.
Sturdy plated base bracket. 4 telescopic 
radials and vertical radiator.
Spiral tuning stub at base for quick and 
easy tuning.
SWR of 1.1:1 possible.

Aerial comes 
complete with 
So239 socket, 
U-bolt and saddle 
and detailed 
instruction sheet 
- $37.75.

106A HAMPDEN ROAD, ARTARMON

CLEARANCE SALE OF ALL OUR CB RADIO STOCK TO 
MAKE WAY FOR NEW SHIPMENT.
Cobra 132/SSB transceivers. Cobra 21X 
transceivers. Cobra 19M transceivers. President 
“grant" AM/SSB. Phone for special prices.

MOBILE AERIALS: Royce. Belling Lee Gilco (heavy 
duty), Topix.

ACCESSORIES: Plugs, sockets, jumper leads, coaxial 
cable SWR meters, etc.

ALL TYPES OF CABLE: In stock, coaxial, twin, 200 
ohm, 75 and 50 from 30c per metre.

COMPOMENTS

FERGERSON TRANSFORMERS:
240V to 18V, 60VA (low profile). $8.95.
240V to 18V 20VA (low profile). $6.55.
24OV to 18V.O. 18V 5A. $4.56 (PC type).

PLUG TYPE POWER PACKS: 240V to 18V DC. full 
wave rectification. 47OuF filter capacitor; CW 1 
metre lead and 3.5mm plug, $5.50.

METAL BOXES: L = 200mm, W = 135mm, H = 
70mm, black vinyl covered, suitable for CB power, 
supply, etc. Ideal project box. $3.50.

2064. PHONES: 411 2989, 411 3772
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Conventions, field days, and coming events
Conventions, field days, get-togethers, call them what you will, 
have the same meaning to amateurs world-wide — an opportunity 
to meet socially and talk about their common interest; radio com­
munication and their achievements in that sphere.

Whether it be contacts made, equip­
ment used, propagation conditions, il­
legal use of amateur bands, restrictions 
imposed by administrations or 
whatever your particular foible may be, 
there are always sympathetic ears to be 
found at such gatherings. The com­
petitive events cater for individual or 
team participation.

In short, to attend one of these 
events is to enjoy the fellowship for 
which amateur radio is noted.

Here are details of several such 
events; some to be held in the im­
mediate future and some held in the 
recent past.

GOSFORD FIELD DAY
All amateurs, their families, friends, 

and all interested in amateur radio are 
invited to attend the CCARC field day 
at the showground, Showground Road, 
Gosford, on Sunday, February 19, 1978. 
A full program has been organised.
8.00-9.(Mam: Registration, fees — Men 

$4; ladies $2; children 16 years and 
under $1.

Special note: Lunch will not be provid­
ed by the club, but a take-away food 
bar will be open in the showground. 
Morning and afternoon tea con­
tinuously available. You may bring 
your own picnic lunch, tea or coffee 
provided free to all who register.

8.30-9.30am: Mobile scramble in two 
sections, (a) HF, (b) VHF. No opera­
tion in showground or 1km radius. 
VHF net frequencies, 1 point per 
contact. VHF tunable CW AM or SSB, 
4 points per contact. Log extract must 
be handed to event recorder before 
10am showing time, station worked, 
frequency, mode, serial numbers ex­
changed and points claimed.

9.00am: Registration for talk-in fox 
hunt.

Note: Items for disposal sale must be 
passed in before 9.30am.

9.30-10.15am: 2-metre fox hunt on 
146MHz, sniffer required.

10.00am and 10.15am: Junior 2-metre 
AM pedestrian fox hunts, 144.4 to 
144.6MHz.

10.00am: Disposals open for inspection 
and sales.

10.00-11.30am: Children's events.
11.00am: 2-metre AM pedestrian fox 

hunt (144.4-144.6MHz). Quiz sheets 
available. To be returned before 
1.30pm. Neatness will count in the 
event of a tie. Divisional broadcast 
from VK2AFY. Broadcast will be 
televised to showground.

11.20am and 11.50am: 2-metre AM 
pedestrian fox hunt (144.4- 
144.6MHz).

12 noon-1.00pm: Lunch break — see 
note above.

1 .00pm: Registration for talk-in fox 
hunt closes. Drawing of lucky 
numbers — numbers must be claim­
ed before 1.15pm otherwise a re­
draw will be made.

Before 1.30pm: Completed quiz sheets 
must be handed in.

1.30 pm: Group departure for reptile 
park outing (private cars). Tickets 
available at time of departure.
Bus leaves for tour of central coast — 
return at 4.00pm. Tickets available at 
"name tags".

1.30 pm: Talk-in fox hunt on channel 3 
repeater. Two sections — licensees 
only; listeners only.

2.00-2.15pm: Junior 2-metre AM 
pedestrian fox hunts (144.4- 
144.6MHz).

2.30-3.40pm: 2-metre fox hunt 
146.00MHz. Sniffer required.
4.15pm: Presentation of prizes.
Other attractions: Ladies stall; Artex 

display; lucky door prize; disposal 
store; amateur television; trade dis­
plays; children's hoopla.

Parking: In showground.
Trains: From Newcastle 9.07am; from 

Sydney 8.58am and 9.52am. Will be 
met and transport provided from 
Gosford station. For return transport 
contact announcer at showground. 
The field day will be held irrespective 

of weather conditions, there is plenty 
of shelter at the showground.

Bring your QSL card for the calls pre­
sent board.

Cataloguing and lot numbers for dis­
posal equipment must be obtained 
prior to the field day. Contact Bill 
Smith, VK2TS, RMB 4525 Gosford 2250 
or telephone 043 74 1207 for forms and 
lot numbers. A commission will be 
charged on all sales. Companies or 
groups wishing to set up displays, etc, 
should contact the CCARC, PO Box 238 
Gosford 2250 in advance.

This is the largest field day in 
Australia.' Come meet old friends and 
make new ones.
URUNGA CONVENTION: Held each 
year over the Easter holiday weekend, 
this event attracts amateurs from 
Queensland, New South Wales and 
those holidaying along the coast.

This event originated 30 years ago, 
when amateur friends of the late Crieff 
Retallick, then VK2XO, gathered for a 
spot of fishing, over Easter, at Crieff’s 
fishing shack near the mouth of the 
Beilingen River.

After a few years the number of 
amateurs increased and it was 
necessary to use the small country 
hotel. Eventually local residents provid­
ed guest house facilities to those un­
able to gain hotel accommodation. 
There is now a motel and caravan park, 
plus a golf club and bowling club 
where amateurs are made extremely 
welcome.

It has been said in the area that the 
Urunga amateur radio convention real­
ly put the township in the public eye 
and contributed to its growth. The 
hotel, motel and other businesses in 
the area donate worthwhile prizes to 
the convention.

Ron Petrick, VK2CZ, convention 
publicity officer, advises that the "do" 
will be on again over Easter 1978 (24th, 
25th, 26th and 27th March), and ex­
tends an invitation to all amateurs to at­
tend.

Program details in next month's 
notes.

Ron may be contacted on telephone 
(02) 449 3112 for accommodation 
details.
NZART ANNUAL CONVENTION: The 
New Zealand Association of Radio 
Transmitters will hold their annual con­
vention at Napier, NZ, over the 
weekend 3rd, 4th and 5th June, 1978 
(Queen's Birthday public holiday in
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hi
YAESU and BAIL 
the names you look for in advanced 
amateur communication equipment.

Would you buy a ‘‘Rolls” 
at your Supermarket?
... then why buy your first class 
radio equipment that way?

Bail Electronic Services have been the Australian 
factory representatives and specialists in Yaesu 
amateur communication equipment since 1963.
Our years of handling and specializing in this 
equipment have enabled us to build up a fund of 
knowledge and technical experience, backed by a 
comprehensive range of spare parts and service 
facilities. We don’t just sell a set, our concern 
extends throughout the life of your equipment.

A selection of the top lines 
from Yaesu and Bail

The ever-popular FT-1O1E Transceiver 160-10 Mx 
SSB AM CW PA two x 6JS6C 260W PEP input SSB 
Built-in Dual AC/DC power supply
BUILT-IN RF SPEECH PROCESSOR. Solid state ex­
cept for Tx PA and driver. IF noise blanker, FET RxRF 
amplifier, clarifier, built-in speaker Export Mod 240V 
AC 12V DC

FT901DM, the ham's dream, a deluxe 160-10m Tcvr 
with a host of new unusual features placing it far 
ahead of other sets P.A 2x6146B, Dig. and analogue 
readout. Freq memory, electronic keyer. AC/DC 
operation, RF speech processor, variable I F band 
width, special circuitry to reduce spurious and har­
monic emissions, etc!

(Not illustrated)

New releases for 1978 —

FT-277R Latest in VHF FM. just released 800 ch 2M 
band FT-277R with memory. Dig readout, unique op­
tical band change eliminates troublesome switch con­
trols. + rptr facility, etc.

FT7 — The all solid state FT7 20w, 12V mobile tcvr 
provides high performance on the 80-10m bands. 
Compact and lightweight, it supersedes the 
successful FT75B and includes built-in VFO, 
provision for CC operation, single knob tuning NB 
plus many more desirable features. Ideal for novice 
and O.T

Contact us for details of other Yaesu equipment plus the accessories re­
quired to complete your station.
All equipment from Bail s carries a 90-day warranty and complete service 
back-up
---------------  ------------------------------- JAS 7778-33tai ELECTRONIC

SERVICES I
Radio amateur equipment from BE S also sold by —
WA

FRED BAIL VK3YS 
JIM BAIL VK3ABA

Radio Communication Services H R PRIDE. 26 Lockhart St 
Como. 6152

WLLIS 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
Aviation Tooling STEPHEN KUHL 104 Robey St Mascot 2020

Ph 450 4379

60 Shannon St., Box Hill North, Vic., 3129. 
Ph. 89 2213

Australian Agents for Yaesu since 1963

NS W

OLD

ACT

SA
TAS

Ph
Ph
Ph
Ph
Ph

Amateur & Novice Comm Supplies. W E BRODIE. 23 Dalray Street
Seven Hills. 2147 (

DIGITRONICS. 186 Parry St. Newcastle West. 2302 f
H C BARLOW. 92 Charles St Aitkenvale. Townsville. 4814 f 
MITCHELL RADIO CO . 59 Albion Rd Albion. 4010 f
QUICKTRONIC, Jim Bland, Shop 11, Altree Crt Phillip 2606

21 7609
293 2155

44 4773
34 6912

667 1650
AH 371 5445

Ph 624 2691
Ph 
Ph 
Ph

Ph

69 2040
79 8179
57 6830
81 2824
82 2864
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NZ). Overseas visitors will be particular­
ly welcome.

Registrations for accommodation at 
Napier should be made before 22nd 
March, 1978 and should be sent to 
NZART Convention Committee, PO 
Box 4030, Napier, NZ.

Stan White, ZL2AHC, convention 
publicity officer, will be pleased to give 
details of activities planned. More 
details in later notes.
RADIO FIELD DAY AT BCCC: Peter 
Richards, recreation officer at the Blind 
Citizens' Community Centre, 454 
Glenferrie Road, Kooyong, Victoria, 
reports on a field day at the Centre on 
Sunday, 4th December, 1977.

The field day was held to 
demonstrate a number of aspects of 
amateur radio, with special emphasis 
on the potential this activity has for 
people with a sight disability.

Several pieces of equipment were 
available for people to nandle and ex­
amine. Some of the equipment in­
cluded:
• two general coverage HF 

transceivers;
• VHF equipment covering "the 2- 

metre band for local communica­
tion;

• exhibits of general radio com­
ponents;

• a talking calculator, modified to 
work in conjunction with a digital 
voltmeter;

• demonstration of aerials;
• all band communication receiver;
• Morse code equipment with 

automatic dot memory.
A number of amateurs helped to 

make the day a success and sincere 
thanks were expressed to them. Includ­
ed were: Rob Faravonie, VK3ANI; Bob 
Byers, VK3BHF (who is totally blind); Dr 
Gerald Ungar, VK3AOU; Bob Young, 
VK3BIC; Bill Mudie, VK3XS; Graham 
Scott, VK3XR; David Ditchfield, 
VK3YSK and Collin Pomory, VK3BLE.

It is hoped this field day will be the 
fore-runner of other such activities, 
and possibly a club which can assist 
visually handicapped people to 
become more involved in the hobby.

Further details from Peter Richards or 
David Ditchfield at the Association for 
the Blind, Kooyong, Vic. Telephone 
(03) 20 8701.
QCWA XMAS PARTY: The Sydney 
Chapter-Quarter Century Wireless 
Association members held their Christ­
mas dinner party in the Elizabeth 
Room, ANZAC Memorial Club, North 
Sydney, on Thursday evening, 15th 
December, 1977. 

Fifty-one persons, including
members, their wives and guests,
gathered for pre-dinner drinks and a
very tasty dinner.

A welcome to the ladies and guests

was extended on behalf of members by 
president Wal Webster, VK2EW, who 
introduced Lionel Swain, VK2CS, as 
toastmaster for the evening. Toasts 
were proposed to the QCWA by Frank 
Leverrier, VK2ADE, and to the ladies by 
Sei Weston, VK2SY.

Golden anniversary certificates were 
presented to Bert Hay, VK2AE, and Roy 
Hart, VK2HO, by the president. These 
certificates are in recognition of having 
being an amateur operator for 50 years 
or more.

Secretary Harry Caldecott, VK2DA, 
played a tape expressing best wishes for 
the festive season from Maurie Brown, 
VK2OR/G2YP, to those attending the 
dinner.

It was estimated that there was 
around 1000 years of amateur radio ex­
perience among the amateurs atten­
ding the dinner.

RARE DX CONTACT
Steve Hamilton, VK3BIZ/3OT, of 

Hamilton, Victoria, has received a 
much valued QSL card from UA0CCW. 
The card confirms the first 6-metre con­
tact between Australia and the USSR 
(VK-UA).

The contact was unique in that 6- 
metre band operation is not permitted 
to amateurs in Region 1. The station 
was an experimental one set up by the 
radio club in Khabarorsk, eastern USSR, 
about 650km north-east of Vladivostok, 
in 1976.

Other VHF Region 1 achievements 
reported by Steve are — USSR-Japan 
and Korea (UA-JA/HL) on 6 and 2 
metres and Alaska-USSR (KL7-UA) on 2 
metres.

Steve offers a QSL service to 
Australian stations who contact VK9N1 
and YJ8KM, providing a SAE is sent. The 
address for this service is PO Box ZZ, 
Hamilton, Victoria 3300.

WIRELESS INSTITUTE NEWS
In a letter dated 23rd November, 

1977, received by the WIA federal of­
fice, the Radio Frequency Management 
Branch advises that approval has been 
obtained for any novice licensee who 
was disadvantaged by the withdrawal of 
the 26.96 to 27.23MHz band, resulting 
in the need to purchase new equip­
ment or to have existing units modified, 
and who desires to participate in the 
Citizens Radio Service, to be granted a 
special licence to cover both tne novice 
service and the CRS.

The annual licence fee will be $25 — 
i.e. the normal rate for a CRS station 
licence. Applications should be made 
to the officers of the State 
Superintendents, Radio Branch.

WARC FUND: The WIA executive 
have expressed their grateful thanks for 
the early donations received during 
1977 towards the WARC 79 fund.

P&T EXAMINATIONS: A meeting of
instructors from several states called by
Graeme Scott, VK3ZR, federal educa­
tion officer, was held in Melbourne on
7th December, 1977.

The meeting discussed the standard 
of questions in the recent novice exam 
and the continued lack of any syllabus 
or study guides. Several aspects of WIA 
educational facilities were also discuss­
ed.

A protest was lodged with the 
secretary of the P&T Department con­
cerning the standard of the October 
1977 novice theory examination. The 
Department • was requested to re­
examine the percentage marking of the 
papers to admit passes at levels lower 
than 70%, having regard to the 
questions which were deemed to be 
closer to AOCP than novice standards.

RADIO CLUB NEWS 
LIVERPOOL & DISTRICTS AMATEUR 
RADIO CLUB: Because of the club's 
growth the meeting place has been 
moved to the Liverpool Public School, 
Bigge Street, Liverpool, opposite the 
Liverpool Railway Station.

Lectures for the novice licence are 
given each Tuesday evening at 7.30pm. 
The first meeting of the club in 1978 will 
be on 14th February. YRS classes are 
held each Saturday at 10.00am, the 1978 
classes commence on the 11th 
February.

The club also conducts Morse prac­
tise sessions each Monday night on 
146.5MHz commencing at 7.30pm. Also 
available for Sydney residents, is a 
Morse practise tape hire service. An HF 
net is held at 6.30pm on 28.52MHz USB 
and at 8.30pm a VHF net on 146.5MHz 
FM each Monday evening. The club 
call sign is VK2AZD.

Any enquiries about the LDARC 
should be directed to Nev Fenton, 
VK2ZBQ on telephone (02) 607 6261.
MOORABBIN & DISTRICT RADIO 
CLUB: Having gained third place in the 
1977 John Moyle Memorial Field Day, 
members are aiming for top position in 
the 1978 event on the third weekend in 
February.

At the 1977 annual general meeting 
in November, the office bearers 
elected were: President, John Kerr, 
VK3BAF; Vice-President, John Kerr, 
VK3BJF; Secretary, Glen Percy, 
VK3ZQP; Treasurer, Jim McCardle, 
VK3ZOE; Committee, Morrie Lyons, 
VK3BCC, Chris Thomas, VK3N??, Eric 
Buggee, VK3ZZN; Combined Clubs 
Committee: Jim McCardle, Adrian 
Mensford, Murray Felstead.
GRIFFITH RADIO CLUB: Four out of six 
members who were candidates at the 
November novice exam were 
successful. It was also reported that, at 
the end of December, 1977, four can­
didates for the August, 1977 AOCP 
exam had not received their results.

Warwick Marshallsea, VK2ADZ, and 
Ted Druitt, VK2AXD, represented the 
club at a meeting at Young on the 26th 
November, 1977, to discuss WIA and 
NSW divisional policy matters with 
council representatives and country 
amateurs.

Plans are being made to produce a
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VIDEO TECHNICS ■"“U.
SHOP 1. BONDI JUNCTION PLAZA. 500 OXFORD ST, BONDI JUNCTION, 
N S W 2022. TEL 387-2555
3RD FLOOR, EQUITABLE LIFE BUILDING, 301 CORONATION DRIVE, 
BRISBANE 4064. PH. 36 1257

FOCUS INTENSIFIER

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 + P.P.

COLOUR

TV

TUNER

Announcing our video focus intensifier to improve the 
playbsck 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 qn 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 
ahead.

Starting time 
accurate to a second

$195 + p.p

FRANCHISEES REQUIRED FOR S.A., W.A.. VICTORIA AND TASMANIA

monthly news bulletin on CRC ac­
tivities.

The South West Zone Net is held at 
8.00pm each Wednesday on 3545kHz. 
WESTLAKES RADIO CLUB: The growth 
of the WRC has made it necessary to 
consider enlarging the club premises in 
York Street, Teralba. Tentative 
arrangements have been made to 
purchase a 5.5 metre by 21 metre 
building for resiting as an extension to 
the present building. It is estimated to 
cost about $3000.

Membership now stands at 270. 
Saturday afternoon classes will 
recommence on the 11th February, 
1978.
GEELONG AMATEUR RADIO & TV 
CLUB: It was reported in the November 
1977 issue of the GARC newsletter that 
the tower, rotator and HF beam had 
been installed at the club rooms, but 
that vandals had severed the coaxial 
feeder and rotator control wires.

It was also announced that the third 
novice licence course would com­
mence in February 1978. For immediate 
information visit the club in Storrer 
Street, East Geelong, on a Friday even­
ing.

BRIGHT STAR CRYSTALS PTY LTD
35 EILEEN ROAD CLAYTON VICTORIA 546 5076 

(ALL MAIL TO: PO BOX 42 SPRINGVALE VIC 3171)

MAY WE REMIND YOU
THAT BRIGHT STAR CRYSTALS 

HAVE MORE THAN 36 YEARS
EXPERIENCE IN

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

AUSTRALIAN CLUB DIRECTORY

Club name: Benalla District Radio 
Club.

Club call sign: Nil.
Meeting place: Benalla High School.
Day and time: First Friday of each 

month at 8.00pm.
Affiliation: WIA Victorian Division.
Net frequency: Nil.
Contact: John Whitehead, VK3BLK, 

Main Street, Goorambat, Vic. 3725 or 
Rodney Johnstone, VK3NET, 94 
Thomas Street, Benalla, Vic 3672.

Club name: Eastern and Mountain 
District Radio Club.

Club call sign: VK3ER and VK3BNW.
Meeting place: General meetings in 

the Willis Room of the Library. 
Branch meetings in the Coffee Shop, 
Nunawading Civic Centre, Maroon- 
dah Highway, Nunawading.

Day and time: General meeting first Fri­
day of each month and Branch 
meeting on fourth Friday of each 
month commencing at 8.00pm.

Affiliation: Victorian Division WIA.
Net frequency: 3660kHz each Monday 

.evening at 8.00pm.
Contact: Secretary Bill Rose, VK3ZMI, 

PO Box 87, Mitcham, Vic 3132* 
Telephone (03) 725 6642.

Club name: Eastern Zone WIA Vic­
torian Division.

Club call sign: Repeaters VK3RLV and
VK3REG.

Meeting place: Gippsland Institute of
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"U.
Higher Education, Churchill, Vic­
toria.

Day and time: Last Friday of every third 
month (commencing January) at 
7.30pm.

Affiliation: Victorian Division WIA.
Net frequency: Channel 4 repeater 

VK3RLV; FM simplex channel 40 and 
3572kHz Wednesday evenings.

Contact: R. Price, VK3AWQ, 5 St Kilda 
Street, Inverloch, Vic 3996. 
Telephone (056) 741351.

Club name: Frankston & Mornington 
Peninsula Amateur Radio Club.

Club call sign: VK3BHU.
Meeting place: Monterey Technical 

School, Silvertop Crescent, North 
Frankston.

Day and time: Second and fourth Fri­
day in the month at 8pm.

Affiliation: WIA VK3 Division.
Net frequency: 3885MHz — 1000 hours 

CMT Wednesday, VHF club frequen­
cy 145.4MHz.

Contact: Secretary, FAMPARC, PO Box 
38, Frankston 3199.

WIRELESS INSTITUTE 
ADDRESSES

Wireless Institute of Australia — 
Federal Executive, PO Box 150, Toorak, 
Melbourne, Victoria 3142.

Australian Capital Territory Division — 
PO Box 1173, Canberra City, ACT 2601.

New South Wales Division — Wireless 
Institute Centre, 14 Atchison Street. 
Crows Nest. NSW 2065.

Victorian Division — 412 Brunswick 
Street, Fitzroy, Vic 3062.

Queensland Division — GPO Box 638. 
Brisbane 4001.

South Australian Division — GPO Box 
1234K. Adelaide 5001.

Western Australia Division — GPO 
Box N 1002, Perth WA 6001.

Tasmanian Division — GPO Box 869J, 
Hobart. Tas 7001.

Club name: Geelong Amateur Radio & 
TV Club.

Club call sign: VK3ATL and repeater 
VK3RGL.

Meeting place: Club Rooms, Storrer 
Street, East Geelong.

Day and time: Each Friday night at 
8.00pm.

Affiliation: Victorian Division WIA.
Net frequency: Channel 8 repeater 

VK3RGL.
Contact: Secretary, PO Box 520, 

Geelong, Vic 3220, or Alan Bradley, 
VK3LW, telephone (052) 43 7550.

Club name: Ladies Amateur Radio 
Association.

Club call sign: None.
Meeting place: As arranged to suit 

members.

Day and time: Saturday afternoon once 
a month in Melbourne, as arranged 
to suit members in other states.

Affiliation: Wireless Institute of 
Australia.

Net frequency: 3650kHz each Monday 
evening at 8.00pm EST.

Contact: LARA, C/- 412 Brunswick 
Street, Fitzroy, Vic 3065.

Club name: Moorabbin & District 
Radio Club.

Club call sign: VK3APC.
Meeting place: Combined Clubs Hall, 

Turner Road, Highett, Vic.
Day and time: First Friday of month — 

Natter night at 8.00pm. Second Friday 
of month — 144MHz hidden 
transmitter hunt, commencing at 
8.00pm. Third Friday of month — 
General meeting at 8.00pm.

Affiliation: WIA Victorian Division.
Net frequency: Not stated.
Contact: Secretary, PO Box 88, East 

Bentleigh 3165.
Club name: Warrnambool Amateur 

Radio Club.
Club call sign: VK3BHD.
Meeting place: Warrnambool Buffalo 

Lodge Rooms, Cnr Kariot and Kelp 
Streets, Warrnambool.

Day and time: First and third Wednes­
day of each month at 8.00pm.

Affiliation: WIA Victorian Division.

Net frequency: Nil.
Contact: Ian Mason, PO Box 10, Yam- 

buk, Vic 3285.
Club name: Western Suburbs Radio 

Club.
Club call sign: VK3AWS.
Meeting place: Melbourne Caravan 

Park, 265 Elizabeth Street, East 
Coburg, Vic.

Day and time: First Friday of each 
month (except January), at 8.00pm.

Affiliation: Not stated.
Net frequency: FM channel 53.
Contact: Secretary, Reg Lloyd, 171

Cheddar Road, Keon Park, Vic 3073.

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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Sunspot cycle 21 coming up

ICOM IC-215 2m FM 
transceiver $219
• 2 meter FM • 3 W PEP • 15 channels, 
12 by selector, 3 by function switch
• Dual power level, 3 W HI for long 
distance, 0.5 W LOW for local • Dial 
illumination for night use • Power 
pilot lamp* Frequency range: 146 to 
148 MHz.

COMING SOON!
The new ICOM IC701 HF solid state transceiver. Write for 
details!

WARNING: The law requires that a licence be held for all 
transmitting equipment. Purchasers may be asked to provide 
evidence that he/she is the holder of an appropriate certificate 
of proficiency.

FT-101E

FOR THE PROFESSIONAL
The popular Oskerblock SWR200 handles power measurement 
2'20/200/2000 watts with dual impedance and good accuracy 
Price S75

The popular VC2 swr/pwr meter tor ham and CB use covers 
3-150MHz. Each unit is individually calibrated for the 
Australian ham bands plus CB, high accuracy with power 
measurements 12/120 watts with total capability 1000 watts. 
Comes complete with informative instructions. Price $38

FT101E HF transceiver 160m thru 10m
FL2100B HF linear amplifier
FRG-7 Receiver
FT301D HF solid-state transceiver

$ KENWOOD

CL65 500w, 2.5 thru 20MHz
CL99 200w, 2 metres
CSW216 incl swr/pwr meter, 3.5-28MHz

0M
$134

S61 
$219

KENWOOD TS-520S 
transceiver
TS820S HF digital transceiver
TS520S HF 160-10m transceiver
VFO820 vfo for TS820S
TV502 2m transverter
TV502 2m transverter
TV506 6m transverter
TR7400 2m fm digital transceiver
MC50 desk mic, dynamic

SPEECH PROCESSORS
MC330 audio mic compressor, au/dc
RF550 rf speech processor
RF440 rf speech processor

$859
$578
$338

$1149

$1105 
$705
$115

$260 
$229 
$450

S54

$71 
$112 
S149

Sunspot cycle #21 in now on the up-and-up! Share in some 
of the fun on 6 metres DX with the ICOM IC502 ssb portable 
transceiver. The IC502 covers 52-53MHz with VFO control, 
RIT, effective noiser blanker, provision for external power 
and antenna and comes complete with carrystrap, mic and 
English handbook. ......................... ** '
Price $219
HELLO 6M 
IDEAL FOR
The IC202 is the

Backed by VICOM 90 day warranty.

DX 
SATELLITE WORKING
ideal 2m exciter for those long-haul DX

contacts or to work oscar. 3watts ssb and cw, VXO control, 
quality manufacture and comes complete with manual, 
carry-strap, mic and VICOM 90 day warranty. Price $219

ACCESSORIES FOR THE PORTABLES
BC-20 nicad pack and reg.
Rubber Ducky 2m antennas
Mobile mounting bracket
IC3PS matching power supply
IC20L 2m linear, lOw out
IC50L 2m linear, lOw out

Price $279

WRITE FOR THE ICOM CATALOG

ICOM IC-22S FM 
transceiver

NOISE BRIDGES
TE7-01 Omega, up to 100MHz 
TE7-02 Omega, up to 300MHz

BALUNS
AS-BL(Asahi) for beams 
BN86 (HyGain) for beams 
BL50A (Rak) 50 ohm, 4Kw, dipole 
BL70A (RAK) 70 ohm, 4Kw, dipole

$40
$55

$31 
S30 
$25 
$26

The fabulous 'L niden 2020 phase-locked-loop transceiver 
offers separate usb/lsb/cw 8-pole crystal Filters as standard 
and 6146B's in the final with screen voltage stabilisation for 
minimum distortion products. Features plug-in pcb s and 
even the front panel can be swung out for easy servicing. A 
full spares catalogue is available together with change-ovei 
pcb’s. Compare the Lniden 2020 with other HF transceivers 
■»nd you’ll be quickly convinced that it offers the best value!

ROTATORS
ART3000C heavy duty with control box
ART8000 super heavy duty
AR22XL light duty for small beams

Direction: Russell J. Kelly
Peter D. Williams

$199
$478
$109

quality
¡COM 
portable

$57
$13
$18

$115 
$98
$90

Hold it!

ICOM
'swr bridges

MORSE KEYS
HK702 deluxe, marble base
HK708 economy model
HK706 operator’s model
MK701 manipulator
ED103W electronic keyer

MICROPHONES
VM-1 ptt lowZ, noise-cancelling
VM-2 base with preamp, low Z

L.P. FILTERS
FD30M 32MHz cut-off, IKWpep max
FD30LS 32MHz cut-off, 200w max

$8.90
$29.80

Antennas!
You know you can count on

TH6DXX 6el 10/15/20m Thunderbird 
TH3MK3 3el tribander 8dB gain 
TH3Jr 3el tribander, 12’ boom

TRAP VERTICALS
V5Jr 6.7m high, 80 thru 10m, no guys
V4Jr 4.25m high, 40 thru 10m, no guys

TRAP DIPOLES
MidyVN 80 thru 10m
AL48DXN 40 & 80 metres, 2Kw

TWO METRES
ARX-2 Ringo Ranger base antenna 
Lindenow wave mobile whip 
42S l4 wave mobile whip with cable 
82D mobile whip with cable

$35
$19
$20
$38

$159

$35
$20

$320 
$249 
$199

$109 
$89

$67
$54

$49 
S26 
$14
$26

Prices and specifications subject to change without 
notice.

Head Office and Mail Orders:
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ICOM IC-22S 2-METRE TRANSCEIVER

Recently to hand from Vicom International was a sample of the 
latest Icom 2 metre mobile transceiver; the IC-22S. Using a phase 
locked loop synthesiser it offers the same switched channel selec­
tion as on previous IC-22 models, but with the advantage that any 
wanted channel can be provided for the cost of a few diodes, rather 
than a pair of expensive crystals.

Icom transceivers, and the lcom-22 
series in particular, need little introduc­
tion to the amateur fraternity, having 
enjoyed an excellent reputation for 
many years. This model will almost cer­
tainly enhance that reputation.

This is the first synthesised model, all 
previous models having required a 
separate pair of crystals for each 
channel. With the increasing cost of 
crystals and the proliferation of 
channels, particularly repeaters, syn­
thesised units, in one form or another, 
have become very attractive.

Synthesised systems normally take 
two forms; those in which the wanted 
frequency is "dialled up" on a digital 
readout, and those in which pre­
programmed channels are selected 
directly by a multi-position switch.

Both have points in their favour. The 
first system is the more versatile, nor­
mally providing a large number of 
channels, often with close channel 
spacing. On the other hand, the need 
to remember the exact channel fre­
quency (as distinct from the channel 
number) and the job of dialling it up 
can prove inconvenient when mobile.

The Icom 22S uses the second system, 
retaining the 22 position switch and dial 
which were so popular on the previous 
model. This certainly makes for very 
convenient mobile operation, although 
at the expense of the number of 
channels available. Even so, not many 
amateurs could afford to equip all 22 
positions with crystals (around $260 
worth!) in the older models, so 22 
channels at no cost is still a luxury.

(A number of schemes have been 
described in overseas journals which 
permit fitting simple, low-cost external 
programming devices and the provi­
sion of virtually as many channels as 
may be required. Refer "73" October 
1977.)

The wanted channels are programm­
ed by fitting diodes to a double sided 
printed board inside the case. One end 
of the board unplugs to allow it to be 
folded out for easier working. The 
number of diodes required for a par­
ticular channel varies, but would 
probably average four.

The diode connections for a par­
ticular channel may be derived from a 

suitable chart, or calculated from a sim­
ple formula. The Icom 22S manual gives 
a complete list of the US 2 metre 
channels and the appropriate diode 
connections, but this is of limited value 
in Australia, due to our 25kHz spacing 
as opposed to the US 15kHz spacing. 
Vicom International supply an ad­
ditional sheet giving the formula for 
Australian channels.

As with all synthesised systems there 
is an offset switch, giving a 600kHz 
offset in either direction, according to 
whether the repeater output is above 
or below the input frequency.

Most synthesiser systems are design­
ed to shift the transmitter frequency up 
or down as required, but the 22S uses a 
somewhat different system, probably in 
the interest of circuit simplicity. For 
repeaters where the output frequency 
js higher than the input frequency, ie, 
channels 1 to 8, the offset switch leaves 
the transmitter on the programmed 
frequency and increases the receiver 
frequency by 600kHz.

Where the output frequency is lower 
than the input frequency, the receiver 
remains on the programmed frequency 
and transmitter frequency is increased 
600kHz. •

This-has the advantage of permitting 
"anti-repeater" operation by simply 
setting tne offset switch to the opposite 
position normally required for a par­
ticular repeater.

On the other hand, leaving it in the 
simplex position on a repeater channel 
can produce a pseudo or partial "anti­
repeater" mode, which may confuse. 

This is mentioned merely to

emphasise that all systems using an 
offset switch need a little more care to 
operate than the all-crystal variety.

As supplied by Vicom the set is 
already programmed for repeaters 1 to 
8, plus simplex channels 40, 50, and 51. 
In addition there is a pack of 50 diodes 
enough tor another 10 channels.

As an exercise we fitted some extra 
channels and this proved a simple 
enough job. However, on one channel 
(repeater 12) a low level spurious signal 
was noted, apparently a stray harmonic 
from one of crystals or divider chains. 
On-air tests suggest that it is unlikely to 
be a serious problem in practice.

The receiver is a double 
superhet — 10.7MHz and 
455kHz — and the specifications claim 
a sensitivity of 0.4uV, 30dB or better 
S+N/N at luV, and a squelch sensitivity 
of 8dB below luV (0.4uV). Selectivity is 
given as —6dB at 7.5kHz and —60dB at 
15kHz.

The transmitter is rated at 10W or 1W, 
deviation 5kHz, and spurious signals at 
least —60dB. -rhe unit we received had 
been checked by the Vicom laboratory 
as delivering 12W at 13.8V. On our own 

dummy load it delivered only marginal­
ly less than this on 13.5V.

The unit is similar in size to the 
previous models; 58mm (H) x 156mm 
(W) x 218mm (D) and weighs 1.9kg. The 
receiver draws 700mA at maximum out­
put (1.5W) and 400mA squelched. The 
transmitter draws 2A at 10W and 0.9A at 
iW. It is suitable for use on negative 
chassis electrical systems only.

While it was not practical to measure 
all the specifications, the set was given a 
thorough workout under typical 
amateur conditions, both mobile and as 
a base. Nothing in its performance gave 
us any reason to question any of the 
specifications and, in fact, it behaved 
well in all respects.

All the on-air reports — without the 
type of set being made known — were 
favourable with the audio quality being 
particularly mentioned.

In short, a very satisfying unit which, 
by reason of its versatility, should satisfy 
the average amateur's needs for a long 
time. And at the current price ($279) it 
represents very good value.

Further details may be obtained from
Vicom International Pty Ltd, 139
Auburn Rd, Auburn, Victoria, 3123.
(PGW)
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The Complete Colour Package 
in Swiss made miniature LED 
indicator lamps
Yes! Red, Yellow and Green 
and in 2 body styles
From SLOAN AC, Switzerland, 
these quality packed lamps are 
the ultimate in miniature 
perfection . . nickel plated brass 
body, mirror finish reflectors and 
incorporating high surge voltage 
resistant Gallium Phosphide 
LEDs, all combined with C&K 
product compatibility.
Yes, these long life, competitively 
priced indicators are designed to 
blend with C&K panel dress nuts 
providing complete instrument

panel uniformity and state-of- 
the-art design elegance. 
Employing the same size 
mounting holes as C&K 
subminiature toggle switches for 
both sizes, labour and tooling 
costs are minimised when 
coupled with C&K switches. 
The result . superb panel 
presentation from Swiss 
craftsmanship and C&K 
reputation . .. consider the 
advantages.

C&K. Electronics (Aust.) Pty Limited
Office 2/6 McFarlane Street Merrylands NSW 2160
PO Box 101 Merry lands 2160 Telephone 682 3144 Telex: AA23404
Agents: Melbourne 88 5282/Adelaide 269 2544/Brisbane 36 1277/Perth 458 7111

Obligation-free and 
comprehensive data is 
yours for the asking.

YAESU FROM DICK SMITH
As announced elsewhere in this magazine, Dick Smith has been appointed a direct distributor of famous 
'YAESU' amateur radio & communications equipment, by Yaesu-Musen Co. Ltd, of Tokyo, Japan.
Not only will Dick have the Yaesu gear in stock, he will also be supplying other businesses. And he has geared up his service 
department to take care of amateur equipment. So you’ll benefit by dealing with Dick. After all, he’s been in the commun­
ications business for 10 years now. That’s longer than a lot of the others put together! You can trust Dick Smith

Check out this incredible YAESU equipment:
FT-101E - 10 to 160 metre amateur band transceiver, with 
inbuilt AC/DC power supply. Comes with microphone.
260W PEP input SSB, also has CW & AM. Solid state except

FT-227R - Fully synthesised 2 metre ng, with 'computer 
select' any channel of 800 available between 144 & 148.
Features far above any other unit around at this price, 
has memonzer to instantly recall channel.

YO-301 — Monitor scope to suit 301 series. 
Cat D-2882 ...........................................................$349.00

for driver & final in tx. Cat D-2860 . $850.00 NEW UNIT! Cat D-2890 S375.00

FT-301 — 10 to 160 metre transceiver, fully solid state for 
mobile or base use (12V DC). 200W PEP input, (SSB) .

FL-2100B Linear amplifier with 1.2kW capacity. 10 
to 80 metres, uses 2 572B triodes. Twin fans, similar

YC-500S — Digital frequency counter, to 500MHz. 
Ideal for VHF/UHF workers! Accuracy 1PPM.
Cat D 2892 $439.00

AM, SSB, CW & FSK. Cat D-2870 S949.00
style to FT101 E. Cat D-2546 . $578.00

FT301S — as above, but 20W PEP. Ideal for novice use.
Cat D-2880 S699.00

FP-301 POWER SUPPLY - 12 volts at 20 amps. To 
suit the 301 series transceivers. Cat D-2872 .. $175.00 
(price applies only if purchased with matching transceiver;
otherwise duty applies to power supply).

Clock - 24 hour type. Smarten up your QTH with 
the QTR 24: a deluxe ham clock which shows the 
time in any zone at a glance. Runs for a year on one
battery. Cat X-1054 S33.00

FL-110 —Linear amplifier, companion unit to FT-301S.
20 watts in, 200 watts PEP input. Turns your novice 
rig into a full license version. Cat D-2884 .. .. $249.00

YO-100 - Monitor 'scope. Designed for use with the 
FT101E, but also suits other Yaesu units.
Cat D 2862 S279.00

Yaesu Desk Microphone For really smart appearance. 
Suits all the Yaesu equipment (replaces hand-held unit
supplied with ng). CttC-1116 $49.00

MEMO ALL AMATEUR GEAR RETAI LERS: Dick Smith Electronics can supply your Yaesu and other amateur 
gear at wholesale prices. Get in touch with Gary Johnston on Sydney (02) 439-5311 for details.

DICK SMITH ELECTRONICS SHOP HOURS 
Mon Fn 9AM - 5 30PM 
Sat 9AM - 12 noonisa

bonHcord
welcome here

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

SYDNEY: 
361 Hume Hwy,

SYDNEY 
162 Pacific Hwy.

Bankstown. Ph 7096600 Gore Hill Ph 439 5311 
Open 'til 8PM Thursday Ample parking at door.

SYDNEY 
30 Grose St,

MELBOURNE 
399 Lonsdale St,

Parramatta Ph 683 1133 City Ph 67-9834 
1st floor - friendly store! New: right in town1

MAIL ORDER DEPARTMENT PO Box 747, Crows Nest, NSW 2065 Phone 439 5311. Post & Pack extra.

MELBOURNE
656 Bridge Rd 
Richmond. Ph 42-1614 
Easy access: huge stock.

BRISBANE 
166 Logan Rd,

ADELAIDE 
203 Wright St,

Buranda Ph 391 6233 City Ph 212 1962
Opens 8.30AM Now Open. See u»!

WE HAVE DEALERS RIGHT ACROSS AUSTRALIA - THERE'S ONE NEAR YOU!
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Cameroons’ new lOOkW transmitters

Cameroons is the latest country to operate an External Service. 
Broadcasts in English and French have been heard from Yaounde 
over the 100kW transmitters.

The introduction of three 100kW 
transmitters by Radio Cameroons at 
Yaounde has resulted in their reception 
on several new frequencies. The 
transmissions on 9745kHz have been 
observed around 0600GMT. At this time 
there is a news-bulletin in French and at 
0610GMT a ten minute news service in 
English, followed by light orchestral 
music. The frequency is blocked at 
0700GMT by HCJB in Quito, Ecuador.

Reception during our mornings has 
been noted, with music heard at 2030 
and the interval signal and an an­
nouncement in French at 2100GMT. 
Interference from Radio Moscow with 
an English transmission to Africa has oc- 
cured during the period of reception.

The BBC Monitoring Service reports 
that the External Service is also heard 
on 4850kHz at 1650GMT. At 1700GMT, 
the station announcement was given 
and the program is called "Mixed 
Grill". The station is keen to receive 
reception reports sent to "Mixed Grill", 
External Service, Radio Cameroons, 
Yaounde, Cameroons.

LEBANON RETURNS
Radio Beirut recently returned to 

short-wave broadcasting after the inter­
nal war in the country which put the 
short-wave service out of action in June 
1976rThe station has resumed transmis­
sion using the same schedule as in the 
past, and we have been hearing the 
English broadcasts directed to West 
Africa on 11755kHz 1830-1900GMT. This 
frequency provides fair reception, 
though there is some co-channel in­
terference.

According to the station announce­
ment, they broadcast to West Africa 
1830-2030GMT and to South America 
2300-0030GMT on. 11755kHz, and to 
North America 0130-0300GMT on

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.

9680kHz. The transmission to North 
America includes English 0230- 
0300GMT.

PARIS CALLING AFRICA
Radio France International is using 

several transmitters in its broadcasts to 
Africa in English 1700-1800GMT. Broad­
casts to West Africa are beamed on 
11890, 11930, 15360 and 15425kHz; to 
Central and South Africa on 11705 and 
15300kHz; to East Africa on 9605,11860, 
11965, and 15210kHz; and to North 
Africa on 11705, 11890 and 11930kHz. 
The station is keen to receive reception 
reports, which should be sent to Radio 
France International, PO Box 9516, Paris 
France.

This is the only English transmission 
heard from Paris. All other 
transmissions are in French or other 
European languages.

TWR GUAM
Trans World Radio at Agana, Guam, 

is operating to a new schedule up to 
March 5. This includes the use of two 
frequencies in the 16 metre band which 
have been providing excellent recep­
tion in New Zealand during the mor­
ning transmission.

Tne present schedule is from 
2100GMT on 11705kHz; 2200GMT on 
11705 and 15175kHz; and 0000- 
0130GMT on 17830 and 17855kHz. 
English broadcasts for our evening 
reception are 0915-0930GMT on 
9640kHz, 1000-1100GMT on 15115 and 
9640kHz, and 1330-1500GMT on 9760 
and 11705kHz.

The station has expressed its ap­
preciation for the help received from 
listeners in Australia and New Zealand 
according to "New Zealand DX Times" 
and "Australian Radio DX News". 
Listeners reports have helped them to 
evaluate their service to this area and 
make frequency changes to enable us 
to enjoy better reception.

RECENT VERIFICATIONS
SURINAM: A verification card has been 
received by Douglas Johns of 
Christchurch, NZ, one of the first to 

report confirmation of reception of 
Surinam on 4780kHz. The verification is 
a multi-coloured card and, according 
to the station, over 600 reception 
reports have been received since they 
commenced operation on short-wave 
in March 1977. The power is 1kW, but 
plans are underway to increase this to 
10kW.
TANZANIA: Radio Tanzania continues 
to be heard on 15435kHz at 1900GMT 
when news in English is broadcast. Paul 
Edwards of Wellington, NZ, reports a 
verification in the "NZ DX Times" of 
Tanzania on 5050kHz. The verification 
was received in four months and was in 
the form of a card giving complete 
verification details.

SIGNALS FROM URUGUAY
Broadcasts from Sodre on 15273kHz 

have been noted by Bryan Clark of 
Wellington to close down abruptly at 
0300GMT. The transmission has been in 
Spanish, with popular music. According 
to "Sweden Calling DXers" an inter­
national service now operates from 
Uruguay 2200-0100GMT on 11855kHz 
and 0100-0400GMT on 9515kHz. The 
broadcasts are in Spanish and English.

SIGNALS FROM MADAGASCAR
The Radio Nederland relay station at 

Talata, Madagascar, has been heard on 
several frequencies following the 
reduced transmission schedule from 80 
to 50 minutes.

Broadcasts on 11730kHz have been 
noted at 2030GMT with a transmission 
for Indonesia, while at 0800 GMT an In­
donesian program is carried on 
21480kHz. A new frequency, 15385kHz, 
is used for English at 1830-1920GMT, 
but this transmission suffers in­
terference from Rome radio, which is 
using the same frequency for a broad­
cast in Italian.

Another frequency, 15220kHz, has 
been noted at 2030GMT with a 
transmission to Africa. A broadcast in 
Dutch 1030-1120GMT is carried on 
15165 and 17860kHz. Reports on these 
transmissions should be sent to the
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164 166 REDFERN ST . REDFERN. P O 60 X 156 RE DF E RN N S W 2016 TEL 69 5922 or 69 6912

F6P 5 — 40cPOP 40c 10 — 75c POP 5 — 40c

URD-H3'
DX-J2V

POP 30c ea 10 $1.00 POP 30c

POP 10 fer 40c

.10 — 75c

BC209C Low noise high gain trans­
istor in plastic TO-18 case. Silicon 
NPN Vcb 30 100mA. 10 for $2.50

POP 30c 
10 —75c

CAT. No: 
CP.1.

SUB-MIN. MICRO-SWITCH. Single 
pole change-over 250V 5A Size: 
4 8mm x 9mm x 7mm U.S.A man­
ufacture 5 for $4.50.

CAT. No: CP.2.
REED RELAY, Min type 12VDC 
on/off switch Size of body — 
20mm Oia 7mm Overall Length — 
45mm 3 for $2.95.

FROM MARCH '78 
699 5922 or 699-6912

CAT. No: 
CP.3.

BYF50 Gen Purpose NPN Silicon 
transistor in TO-39 case Vcb 80V 
1 amp 5 for $2.95

CAT. No: 
CP.4.

CAT. No: 
CP.5.

BD135NPN silicon Power transistor 
inT0-126Flatpak 8W 5 for $3.00.

CAT. No: 
CP.6.
R.F. TRANSISTORS. Type 2N5944 
Good to 470 megs at 2W output 
Perfect as drivers for that FM 
LINEAR 5 for $7.50. with data

CAT. 
No: 
CP.11. POP 75c

POP 40c
10 —$1.25

CAT. No: CP.7.
2SB337 PNP germanium PNP
Power transistor in TO-3 case Sim 
to 0C28 Vcb 40 12W 7amp 5 for 
$4 95

POP 75c

RELAYS Miniature P.C. mounting 
type Made by FIRE with 8amp 
contacts, single pole change/over 
In the following values 750 \ 
2 1K and 7K Look at this for 
value the 3 for only $6. All new 
and unused

POP 10 for 40c

CAT. No:
CP.8.
ZN3054 Silicon NPN Audio 0/P 
transistor in TO-66 case Vcb 90 
4amp 5 for $2.00.

CAT. No: 
CP.9.

2SB367 Germanium PNP Power 
transistor in TO-66 case Vcb 25 
lamp 4W 5 tor $3.50.

POP 10 fer 40c

CAT. No:
CP.10.

2N3643 Silicon NPN transistor in 
T0-105 plastic case G P Amp and 
switch Vcb 60 500mA Sim to

CAT. No: 
CP.16.

P6P 
5—11.00

CAT.
No:
CP.12.

RELAY Miniature P C mounting
type 12VDC double pole change- 
over with 5amp contacts REAL
VALUE HEhE 3tw$7.OO

CAT. No: 
CP.13.
C0S/M0S Operational Amplifier 
with MOS/FET output In 8 lead 
TO-5 case Only $1.95 each er 5 for 
$9 00 TYPE CA3130.

Discriminators Type CA3013 
In 8 lead TO-5 case GRAB 'EM 
WHILE YOU CAN ONLY LI­
MITED STOCKS at the silly price of 
5 for $4.75.

BC177 S S Amp. transistors in 
TO-18 metal can Can say no more 
about this popular and well tried 
PNP Silicon semi-conductor OUR
PRICE ONLY 10 for $1 50

POP 75cPOP Single 30c 
10 — 90c

PIP 10 — 30c 
50 — 60c

POP 50c for 20

POP 40c for 10

CAT. No: CP.18.
RECTIFIER DIODES. Unmarked
S.T.C brand but guaranteed Wire 
ended type 100V 3amp 10 for 75c

ELECTROLYTIC CAPACITOR Can 
type with mounting bracket Made 
by DUCON 100mFd 160VW Tre- 
meMous and unrepeatable value 
at only 5 for $1.00.

CAT. No: 17.
ELECTROLYTIC CAPACITOR: Top 
brand by WIMA (Girmany) 
10.000mfd6VW Axial leads ONLY
ATS.E. at40c«kAor 10forI3M

CAT 
No: 
CP.21.

CAT. No: 
CP.22.

CAT. No: CP.19.
DISC CERAMICS. High voltage type 
with axial leads 0.01 mfd 12KV 
Tremendous value of this hard-to- 
get Cap Only limited quantities av­
ailable LOOK AT
THIS 16c each or 10 for
$1.50.

CAT. No: CP.20.
POLYESTER CAPACITOR. Philips 
tubular foil type 315 0 01mfd 
160VDC. Axial leads WOW Look at 
our price 20 lor 75c. Never again 
like this

30c single 
POP $1.50 for 20
ARROW TOGGLE SWITCHES
Single pole double throw with 
moulded switch lever. Rated 
250VDCat3amp HOWS THIS FOR
VALUE 25c each or a carton of 
20 for lust $4.00.

P*P 10 — 40c

SOLID STATE RELAYS . They II 
carry 10 amps and 250V switch and 
need 3 to 32 volts to operate effi­
ciently A third of the normal price 
ONLY AT S.E. for a paltry $5 50 
each.

POP sin Io 30c 
or 75c for 5. /POP 30c ea 

or 75c for 5

CAT. No: CP.23.
FERRITE BEADS. 6 holes Size 
10mmx7mmdia Ready wired 45c 
anywhere else but at SHERIDAN'S 
only 12c each or 10 for $1.00.

CAT. No: CP.24.
FERRITE BEADS . . . Size 5mm x 
6mm dia. 2 holes Ready wired 
Another great BUY from us. Only 
10c each or 10 for 90c.

CAT.No. CP25.
NEON LAMPS, Clear For 240VAC 
Suitable for Utilux dip-on connec­
tors Length (overall) 38mm x 
13mm dia Normally about 60c 
each. From us only 30c each or 10 
for $2.50.

CAT. No: 
CP.26.
ROTARY SWITCH, OAK typo. 2 pole 
4 position, single wafer Shaft size 
20mm x ft ". IMPOSSIBLE TO BEAT 
PRICE of 45c tach or 5 for $2.00

CAT. No: 
CP.27.

ROTARY SWITCH, miniature OAK 
type 2 section 8 pole 2 position 
Nylon wafers Shaft size 10mm x 
ft" HOWS THIS FOR VALUE9 
90c each or 5 for $4 00

CAT. 
No: 
CP.28.
MINIATURE 
CAPACITORS

POP 
10 — 40c

TRIMMING
— ------------- . rotary Vanetype
2 values available 12 — 75pf and 9 
— 60pf Only 10mm cia x 1Srnm

POP 
6 for 30c

POP 30c or 4 for 74c

POP 
5 lor 60cCP.31

PRECISION MINIATURE TRIMPOTS 
. . . 20 TURN Wire wound Made by 
RELIANCE In the following values 
20 —100 and 1K The 3 for 
$2.50. A REAL GOOD-BUY or 
10 asstd. for $7.50.

CAT. No: 
CP.32.

SWITCHES .2 hole fixing with 
satin finished lever. 2 pole change/ 
over 35mm hole centres Cannot 
be bought under 65c each S.E. 
price 35c or 5 for $1.50.

deep (overall) 5 of each for only 
$2 25 REAL VALUE HERE

CP.29.
MINIATURE TRIMPOTS. Made by 
PIHER PCB Mounting 10mm 
dia x 15mm long 2 each of the 
following values 50 — 200 — 
100K The 6 for 75c.

AIR SPACED
CAT. No: CP.30.I

VARIABLE

ri? 
singU 30c 

or 75c lor 5

CP.33

ROTARY SWITCH ... Sub 
miniature sealed with adjustable 
stops 10 pos 2 pole Overall 
length 33mm Dia 12mm Shaft 
10mm x 3mm EXPLOSIVE VALUE 
AT ONLY $1.95 each or 5 for $8.50.

SLIDER POTENTIOMETER 3
singles in 1K — 10K and
500K and 2 duals in 5K and
50K Total normal retail approx 
$4 75 but from us only $1.00.

CAPACITOR. Top quality by 
JACKSON BROS (UK) 150pf Silver 
plated Vanes & Ceramic end plates 
TOP QUALITY LIMITED QUAN­
TITIES ONLY Worth $5 each 
From us only $1.25 each or 4 for 
$4.75.

POP 60c

CAT. 
No: 
CP.34.

CAT. No.
CP.35.
WIRE WOUND TRIMMING POTS 
. . . Made by EGEN (G.B.) 4 watts 
Precision standards complete with 
integral knob In the following val­
ues 100'. —220 —470 and 
1K The 4 for $1.75. YOU CAN DO 
NO BETTER
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Frequency Office, Radio Nederland, 
PO Box 222, Hilversum, Holland.

SUNSPOTS INCREASE
The increase in the sunspot count is 

now being reflected in better reception 
on the higher frequencies as we leave 
the low point in the 11 year cycle and 
move towards the maximum. A recent 
check shows that last October the 
count reached 41.

According to the World Radio Hand­
book newsletter the minimum was 
reached in May 1976.

SPAIN'S NEW FREQUENCIES
Spanish National Radio at Madrid has 

made some frequency changes for the 
present summer transmission period. 
The broadcast in Spanish to Australia 
and the Philippines from 0800 to 
1100GMT is at present on 9520, 11740 
and 17750kHz. The use of 9520kHz has 
been observed with a fair signal in the 
early part of the transmission, but 
11740kHz suffers severe interference 
from Radio Australia up to 0900GMT.

The English broadcast to Europe from 
Madrid 2030-2130GMT and 2130- 
2230GMT is now broadcast on three 
frequencies: 6100, 7155 and 9505kHz. 
This broadcast in English is of one hour 
duration and is repeated at 2130GMT.

GERMAN DX SESSION
Deutshe Welle at Cologne has been 

heard with a monthly DX Session in 
English and German for several months. 
At present, the best reception is during 
the transmission to the Pacific at 
0740GMT. The frequencies that carry 
the service include 9690, 9735, 11795, 
17845 and 21560kHz. The broadcast is 
on the second Saturday of each month 
and the short DX items are alternated 
between the two language an­
nouncements. Information on sunspot 
predictions is a regular feature of the 
program.

1978 CONVENTIONS
Three DX organisations in Australia 

and New Zealand will be holding con­
ventions over the Easter weekend 
March 24-27. The New Zealand Radio 
DX League Convention is to be held at 
Tiwai near Invercargill and will be 
hosted by the Southland Branch. Last 
year the convention was at 
Christchurch and members attended 
from Australia and Hawaii and 
throughout New Zealand. Convention 
details are available from the New 
Zealand Radio DX League, PO Box 
1313, Invercargill.

The Easter weekend is also to be the 
date of the annual meeting of the New 
Zealand DX Radio Association. This will 
be held at Warrington near the seaside 
locations of Long Beach and Doctors 
Point, which were the major listening

areas for North American medium­
wave stations some 30 years ago and are 
located just north of Dunedin. Details 
on this meeting are available from 78 
District Road, Green Island, Dunedin.

The Australian convention is being 
organised by the Australian Radio DX 
Club and will be held at Canberra. In­
formation on this convention is 
available from ARDXC, PO Box 227, 
Box Hill, Victoria, Australia, 3128.

LISTENING BRIEFS 
EUROPE

BULGARIA: Radio Sofia broadcasts in 
English for listeners in Europe 1930- 
2000GMT on 6070 and 7270kHz and 
2130-2200GMT on 5915 and 7115kHz. 
They also have a transmission in 
Spanish at 2300GMT on 15435kHz.
HUNGARY: Radio Budapest is being 
well received in its transmission to 
Australia and New Zealand 1030- 
1100GMT. The frequencies in use 
— 15160, 17715 and 21525kHz 
— have all been heard by listen­
ers in New Zealand, according to 
the "New Zealand DX Times". Accor­
ding to the latest schedule from Radio 
Budapest, the station is also using 6040, 
7155, 9585 and 11910kHz. The transmis­
sion in English to North America has 
been noted on 11920kHz instead of 
11910kHz and our reception has been 
for the period 0300-0330GMT.
AUSTRIA: According to the "Australian 
Radio DX News", the Austrian Radio is 
broadcasting to Australia and Asia from 
Vienna 0400-0600 on 17840; 0600-0900 
on 17815; 0600-0900 on 15105 and 0900- 
1300GMT on 17710kHz. The English 
periods are 0430-0500, 0830-0900 and 
1230-1300GMT.
FINLAND: Helsinki, in its new transmis­
sion to Australia and New Zealand on 
Sundays 0800-0930GMT, made a fre­
quency change after its initial broadcast 
due to co-channel interference from 
Radio Moscow on 21490kHz. Finland is 
now broadcasting on 21495kHz. This 
frequency has been providing very 
good reception for the 90 minute 
English program, which includes a talk 
on short-wave listening at 0825GMT.

AFRICA
EGYPT: Radio Cairo, in its service to 
South America 2330-0045GMT in Por­
tuguese, has returned to 11715kHz and 
is also using the new frequency of 
9620kHz.
NIGERIA: The latest schedule of the Ex­
ternal Service from Lagos, according to 
the "World Radio and Television 
Newsletter", is 0555-0835 on 7275 and 
15120; 1530-1700 on 7275 and 11770; 
and 1800-1930GMT on 7275, 11770 and 
15120kHz for the English transmissions. 
Other broadcasts are in French, Arabic 
and Hausa.

ASIA
ISRAEL: Jerusalem is the only broad­
caster using the 11 metre band at pre­
sent and Robert Jones of Sydney, 
reporting in ADXN, gives the time of 
reception as 1400GMT. Israel is broad­
casting on 25605kHz and has been

heard with a Yiddish program. The in­
creasing sunspot count should result in 
more activity on this band during our 
summer season later this year.
INDONESIA: Robert Yeo of 
Melbourne, reporting in ADXN, notes 
that Jayapura on 4980kHz has station 
identification at 0958GMT when the 
frequency was carrying the same 
program as 6070kHz. Another Radio 
Republik Indonesia station at Biak, on 
7210kHz, was heard with station iden­
tification at 1342GMT following a news 
service.

AMERICAS
ECUADOR: HCJB in Quito has been 
heard with its transmission to Europe 
on the new frequency of 15405kHz at 
2000GMT. At this time, the broadcast is 
in Spanish, while at 2100GMT the 
language carried is Swedish. This fre­
quency replaces 15435kHz.
PARAGUAY: Radio Nacional in 
Paraguay has been heard in Spanish on 
9735kHz at 0925GMT. John Mainland of 
Wellington, reporting in the 
"Australian DX News", states that there 
is severe interference from a Deutsche 
Welle transmitter on the same frequen­
cy.
GUATEMALA: Radio Miramundo, 
Zacapa, has been heard in North 
America by Ralph Perry, reporting in 
"Tropical DX", on 6158kHz at 
1100GMT. The station opened with an 
anthem, followed by frequent an­
nouncements and marimba musical 
items. ®

COMPONENTS
LINEARS 
555 ...............  
556 ............. 
741 ............. 
380 ...............
RL4136 (Graphic Equal)

45c 
$1.30

40c 
$1.30

or 10 for 
or 10 for 
or 10 for 

or 10 for

$ 4.00 
$11.00
$ 3.50 
$12.00
s 3.75

7400
7401
7403
7404
7405
7408
7409

25c
25c
25c
32c
32c
28c 
28c

7420
7451
7454
7490
7492

74121

25c 
25c 
25c 
61c 
61c 
51c

CMOS
4001
4002
4007
4011
4012
4ÕÍ3

25c 
25c 
25c 
25c
25c 
55c

4016
4017
4023
4024
4049

BOARDS

55c 
$1.40

25c 
86c
60c

PRINTED CIRCUIT
Fibreglass, precision drilled

ETI 581 $1.40 ETI 481PM $1.60

ETI 480 $1.60 ETI 485 $2.00
ETI 
ETI

180PS
445

$1.60 
$1.20 ETI 484 $2.00

ETI 446 $1.40 ETI 481 PS $2 00

ETI 449 $1.20 ETI 134 $1.70
PACK & POST 5OC

ROD IRVING 
ELECTRONICS

SHOP 499, HIGH STREET, 
NORTHCOTE, VIC. 3070
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NEW BOOKS
Just a few of the thousands in stock. Call in or write. 
Prices subject to fluctuation Correct at time of going 
to press.

ARRL Radio Amateur's Handbook 1978 due this month
$12.95

Radio Amateur Callbook 1978 
US Listings...........   $19.50
Foreign Listings.......................................................$18.50

Radio Communication Handbook, RSGB, 5th ed
Vol. 1 ............................. $21 95
Vol. 2 $18.90

World Radio TV Handbook 1978 edition — due soon, 
order now. Approx $12.95

New Books on CB
Best Book On CB — includes all 40 channels and 1977 

regulations, choosing equipment, installation and use 
S6.25

CB Radio Operator's Guide — R Brown and P
Dorweiler..................  $8.50

How To Select & Install CB Antennas — Hayden Books
S6.95

99 Ways To Improve Your CB Radio —
Buckwaiter $5.60

Pictorial Guide To CB Radio Installation & Repair — F.
Belt $8.50

Practical CB Radio Servicing — 
Freeland ................................  $9.75

The Truth About CB Antennas — Orr & Cowan $8.50

Radio & Electronic
Advanced Applications for Pocket Calculators —

Gilbert .............................................................. $8.50
Amateur Radio Techniques — Hawker, RSGB $7.40
Amateur Radio Theory Course — Ameco $7.80
Antenna Handbook, ARRL $8.80
Australian Radio Amateur Callbook 1977 2.85
Basic Electronics, Grob, new 4th edition 20.05
Beam Antenna Handbook — Orr..........  $7.80
Building Hi-Fi Speaker Systems $3.95
Cubical Quad Antennas — Orr $6.75
Diodes Equivalents — De Muiderkring . $5.95
Electronic Calculator User's Handbook — Babani$2.75
Electronic Guitar Amplifier Handbook $10.20
FM & Repeaters for the Radio Amateur. ARRL $7.30 
Ham & CB Antenna Dimension Charts — Noll $2.95 
Ham Radio Operating Guide, ARRL $7.20
Hi-Fi Loudspeakers & Enclosures, revised 2nd ed —

Cohen S9 50
IC Op-Amp Cookbook — Jung $16.25
Installing TV & FM Antennas — Sands . $6.50
International Transistor Selector — Towers $6.95 
Introduction to Microcomputers, Vol. 1 Basic Concepts

— Adam Osborne $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

Circuits .......................... $13.95
Master Tube Substitution Handbook $6.95
Master Transistor/IC Substitution Handbook $11.25 
Microprocessor/Microprogramming Handbook — Brice

Ward $9.75
Modern Guide to Digital Logic — Processors, Memories 

& Interfaces. TAB S9.75
Programming Microprocessors. McMurran $9.75 
Radio Amateur's VHF Manual. ARRL $7.30
Radio Handbook, new 20th edition $24.40
Reference Data for Radio Engineers $37.50
Single Sideband for the Radio Amateur. ARRL $5.65 
Specialised Communication Techniques for the Radio

Amateur, ARRL $6.20
Test Equipment for the Radio Amateur. Gibson — an

RSGB publication $6.65
The Electronic Musical Instrument Manual —

Douglas $9.75
Transistor Substitution Handbook. 15th ed $5.65 
Understanding Amateur Radio. ARRL............... $7.30
VHF Handbook for Radio Amateurs . . $8.50
VHF-UHF Manual, Evans & Jessop. RSGB. 3rd 

ed S17.00
Wireless World Circuit Designs No. 2 Collected 

Circards......................... $26.80

mail orders by return 
PLEASE ADD 90c per parcel postage (Vic.) 

$1.70 per parcel interstate

TECHNICAL BOOK & 
MAGAZINE CO.

295-299 Swanston St., 
MELBOURNE 3000 

Ph. 663 3951

Books & 
Literature

Microcomputers ...
MICROCOMPUTER PRIMER, by 

Mitchell Waite and Michael Pardee. 
Published by Howard Sams, In­
dianapolis, 1977. Soft covers, 138 x 
215mm, 224pp, many illustrations. 
Price in Australia $9.75.

HOW TO BUY & USE MINICOM­
PUTERS & MICROCOMPUTERS, 
by William Barden, Jr. Howard 
Sams, Indianapolis, 1977. Soft 
covers, 215 x 280mm, 240pp, many 
illustrations. Price in Australia $13.50. 
Two more books for the microcom­

puter enthusiast and professional, and 
both from Howard Sams. As its title 
suggests the first is intended as a basic 
introduction to the key concepts, while 
the second is rather more specific and 
practical in orientation. All three of the 
authors are industry professionals, who 
also happen to be enthusiasts.

The Waite-Pardee book consists of 
four chapters, titled 1— Perspectives; 
2— Basic Computer Concepts; 3— 
Hardware; and 4— Programming. The 
first chapter is a brief introduction to 
microcomputers and their historical 
development, while the second ex­
plains computer anatomy and basic 
operation of systems. The third chapter 
deals with actual microprocessor cnips 
and their operation, together with 
memory and interfacing chips, while 
the fourth chapter deals with both basic

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

Excellence in Electronics 

programming concepts and specific in­
struction sets. The book ends with two 
appendices, one summarising number 
systems and the other describing the 
construction and operation of RAM, 
ROM and PROM memory devices.

In general, the book seems 
reasonably informative and should be 
of value to the person with a 
background in basic digital concepts 
who is looking for an introduction to 
microcomputers. However many of the 
concepts are dealt with very briefly, so 
that you may need to read other books 
as well — particularly if you have no 
background at all in basic computer 
operation.

Much the same comment applies to 
the Barden book, although less so. 
Here the author does spend quite a bit 
of time dealing with basic concepts, 
even though the book is nominally 
more concerned with specific systems 
and their use.

There are nine chapters in this case, 
titled as follows. 1— Introduction; 2— 
Minicomputer Basics; 3— Minicom­
puter Hardware; 4— Minicomputer 
Software; 5— Minicomputer Peripheral 
Devices; 6— How to Select and Buy a 
Minicomputer; 7— Programming Your 
System; 8— Microcomputer Profiles; 
9— Minicomputer Profiles. The book 
ends with no less than 10 data appen­
dices.

If I had to choose between the two

329 9633

sai
Melbourne: 
Sydney: 
Brisbane: 
Adelaide: 
Perth;

52 5881
268 2801
328 3655 Millbank
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books, I think I would have to choose 
the Barden book as the more helpful 
and satisfying. However it too should 
ideally be supplemented by further 
reading, for a sound understanding.

Both books were submitted for 
review by Dick Smith Electronics. The 
DSE catalog number for the Waite- 
Pardee book is B-1276, while that for 
the Barden book is B-1274. Both should 
be available from DSE stores and 
dealers shortly after you read this 
review. (J.R.)
AN INTRODUCTION TO

MICROCOMPUTERS, Volume 2 — 
June 1977 revision, by Adam 
Osborne, Susanna Jacobson and 
Jerry Kane. Soft covers, 132 x 205mm, 
38mm thick (pages not continuously 
numbered). Many diagrams. Price in 
Australia $19.50.

Adam Osborne's 2-volume book on 
microcomputers has now become well 
known and something of a classic. This 
is the new updated and revised version 
of volume 2, even fatter and more in­
formative than before. A little more ex­
pensive, too, but most people who 
nave read them agree that the Osborne 
books contain a wealth of useful infor­
mation.

For objective, reliable information on 
the various microprocessor chip sets 
and their operation, this volume would 
be hard to beat.

The review copy came from Dick 
Smith Electronics, who advise that the 
catalog number is B2342. (J.R.) ®

RADIO 
DESPATCH 

SERVICE
869 GEORGE ST. N.S.W. 2000 

(NEAR HARRIS ST) 
PHONE 2110816, 2110191

• Diamond and Saphire Stylii - Wide range stocked.
• “Metrosound" Record Cleaners and accessories available.
• “Shure” SFG-2 Precision Stylus Force Gauge.
• “Hi-Clean” Stylus Cleaning Fluid.
• “Acos” Dust Jockey Record Cleaner Unit.
• Cassette Tapes - Hitachi, TDK, BASF, Memorex, Scotch.
• Cassette Module Storage Unit.
• “Metrosound” Cassette Deck Care Kit.
• “Metrosound" Cassette Salvage Kit.
• “Ralmar” DC-DC Converters, Models CB679 and 

CAP.503.
• “Stadium” Model 707 Car Battery Hydrometer.
• Hobby-Wrap” 30W W Wrap Tool, standard or modified 

unit.
• Wire Wrap Cut and Strip Dispenser Model WD-30-Y.
• “Electrolube” Electronic Cleaning Solvent 340g can.
• “Electrolube" Silicon Grease-SG4. 340g can.
• PVC Insulation Tape, 5, 10, 20m rolls, assor. colors.
• Insulated screwdrivers for electrical use. 7 sizes.
• Swedish Introvac Solder Attractor Tool Model. SP.
• “Telex" CB Mics and Mic/Headsets. Extensive range.
• RG-58 A U Coax Cable for CB use, etc.
• “Unisound" Power Base Station CB Microphone Mod. 

DM-780.
• TV Aerials and Accessories for colour and black and white.
• ETI and EA Project Printed Circuit Boards.

-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

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 Age

Address

Open: Mon.-Fri. 8.00 am-5.30 pm 

Thursday late night shopping until 8.30 pm.

Saturday 8.00 am-11.45 am.

159 Hinders Lane, Melbourne, 3000. Tel: 63 5583
383 George Street, Sydney, 2000. Tel: 29 2445
290 Adelaide Street, Brisbane,4000. Tel: 311627

_______________________________________ Postcode____________

66 King William St., Kent Town, S.A., 5067. Tel: 42 5798
89 St. George’s Terrace, Perth, 6000. Tel: 22 5481
P.O. Box 3396, Singapore 1
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New Products

SOAR ME-521 Digital Multimeter

The SOAR ME-521 Digital Multimeter has recently been made 
available on the Australian market. It is a low-cost three digit unit 
with automatic zeroing and polarity, and can measure DC and AC 
volts, DC and AC currents, and resistance. It will operate from in­
ternal dry cells or an external DC source.

The unit is mounted in a black plastic 
case, measuring 95 x 155 x 45mm. A 
four-digit LED display is provided at the 
top of tne case (tne fourth digit is used 
only for the - sign). The display 
character height is 8.5mm.

Power supply is by four AA cells, or 
an external 6V DC source. No provision 
has been made for the use of 
rechargeable batteries. A pair of red 
and black testleads are supplied, as well 
as an instruction manual.

Five operating modes and four 
ranges are provided, selected by two 
recessed rotary switches, which have a 
very positive "feel". The power switch 
is a miniature slide type, while input 
connections are made by means of 
banana jacks (these are well insulated, 
so use of the unit on high voltages is 
safe for the operator).

On the voltage ranges, the input im­
pedance is 10M ohms, while the max­
imum input voltage is 1000V DC or 600V 
RMS AC. The four voltage ranges have 
full scale readings of 999mV, 9.99V, 
99.9V and 999V, with resolutions of 
1mV, 10mV, 100mV and 1V respectively. 
Overranging is indicated by a flashing 
display.

Specified accuracy on the DC ranges 
is + 0.5% + 1 digit, while for the AC 
ranges it is + 1% + 1 digit.

There are four current ranges for DC 
and four for AC, in each case with full 
scale readings of 999uA, 9.99mA, 
99.9mA and 999mA and resolutions of 
1uA, 10uA, 100uA and 1mA respective­
ly. The maximum voltage drop is 200mV 
for the three lowest ranges, and 250mV 
for the highest range. Specified ac­
curacy is ±1% +1 digit. 

On the ohms ranges, the unit is
perhaps a little disappointing as the

maximum resistance which can be 
measured is 999k ohms. The four ranges 
provided have resolutions of 1 ohm, 10 
ohm, 100 ohm and 1000 ohms. The in­
put circuit is protected to + 500V DC or 
350V AC (RMS).

Test current on the lowest ohms 
range is 1mA, falling to 1uA on the 
highest range. Accuracy is specified as 
+1% + 1 digit.

A battery test facility is provided, so 
that the condition of the battery can be 
displayed. Suggested end life of the 
cells is 1.05V. Overload protection is 
provided by a fuse and a diode, and a 
spare fuse is provided in the battery 
compartment. We believe that this is 
a very handy feature, as it will allow 
the fuse to be replaced in the field.

Another interesting feature is that a 
calibration procedure is described in 
the manual, so that provided one has 
access to the appropriate standards, the 
unit can be recalibrated.

Summing up, we found the Soar ME- 
521 to be very simple to use, and one 
which would ne quite suitable for both

Multi-code radio control systems
The Multi-code digital radio control 

system is designed for remote opera­
tion of garage door openers and similar 
equipment. The system operates on a 
frequency of 40.68MHz, for minimal in­
terference. It uses 10-bit digital en­
coding, with programming switches in­
side both transmitter and receiver to 
allow selection of the 1024 available 
codes for security.

Further information is available from 
the distributor, Raydoor Pty Ltd, 35 Tait 
Street, Five Dock, NSW 2046.

MODE

OFF OM

gÇ y -- <

BIB >
OC»*-

*c •«-
in w

RANDE

1000 ——

ICO-

I

bench and field servicing. At the 
recommended price of $80.00 in­
cluding tax, it is very good value for 
money. The unit is available from Radio 
Despatch Service, 869 George Street, 
Sydney 2000. (D.W.E.)
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Intercom unit comes as a kit
For those interested in intercoms, a kit currently being marketed by 
Davred Electronics should provide a handy starting point for a 
complete system. The kit makes up into the basic amplifier, with 
switching, but leaves the choice of speakers, boxes, etc to the con­
structor.

The amplifier in the kit is based on 
the Texas Instruments IC SN76001, 
which provides the main amplifier and 
output stages, preceded by a BC109 as a 
preamplifier. It is rated to deliver 1.5W 
into an 8 ohm load.

The basis of the kit is a small printed 
board on which the amplifier is built, 
and which also accommodates the 
necessary switches. Two switches are 
used, both press-button types, one an 
on/off switch and the other the press- 
to-talk switch. They are mounted in a 
single housing and are interlocked so 
that operating the press-to-talk switch 
also operates the on/off switch and 
turns on the amplifier. The on/off 
switch is operated manually to turn off 
the amplifier at the finish of the conver­
sation.

A three conductor cable, preferably 
shielded, is required between stations, 
and the direction in which the amplifier 
works is controlled from the master sta­
tion only. A simple push button circuit 
from the slave station provides a calling 
system by switching the amplifier into 
an oscillating mode. The remote station 
can be monitored from the base sta­
tion, making it suitable for use as a baby 
minder, invalid monitor etc.

The whole system operates from a 9V 
supply, typically a battery, but a power 
supply could be used if desired. There 
is a small drain, approximately 50uA, on 
the battery at all times and it is 
recommended that the battery be dis­
connected when the system is not re­
quired for long periods.

A sample kit was supplied to us by 
Davred and built up in our own 
workshop. Although the exercise was 
completed without any problems, and 
the unit worked immediately it was 
switched on, we found a number of 
points in the instruction sheets which 

we believe could confuse the beginner.
These were mainly concerned with 

orientation and lead identification of 
the transistor and the IC, due to the 
substitution of components which 
differed physically from those for 
which the instructions were prepared. 
We have taken this matter up with 
Davred, who have indicated that they 
intend to look into the problem.

The board supplied to us was a pre- 
production sample and, as can be seen 
in the photograph, was bare on the 
component side. Those to be marketed 
will be silk screened with a component 
layout pattern, to simplify construction.

On test the amplifier fell short of its 
power output specification. The closest 
we could get to the anticipated 1.5W 
was about 1W, but this difference is not 
really important; the power available 
should be quite adequate in most 
situations.

Tested as an intercom with a pair of 
125mm speakers it proved quite ade­
quate as regards both power output 
and sensitivity, although the gain would 
probably have to be set to maximum in 
most cases.

The calling tone from the remote sta­
tion was, we thought, rather raucous. 
But, as the instructions indicate, this is 
quite easy to modify by changing the 
value of one capacitor.

For anyone wanting a simple 
domestic intercom this kit would 
provide a good starting point and, at 
the price quoted ($8.25), a very 
economical one. Even allowing for the 
additional cost of speakers, battery, 
cable etc, it could still be a modest out­
lay, particularly if the constructor could 
build his own speaker boxes.

Further enquiries should be made to 
Davred Electronics Pty Ltd, 105 King St, 
Newtown, NSW, 2042. (P.W.).

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

Sditeti luf.

HAYDEN’S
GCCDWW

Editorial Staff
In Association with

NewmesTechnicolBooks«
K______  V
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E. D. & E. <sales>pty ltd, all ELECTRONIC COMPONENTS
1 E.T.I. 541 TRAIN CONTROL — $48.42 

(inc. tax)

E.T.I. 540 UNIVERSAL TIMER — $73.40 
(inc. tax)

(.1 second to 99 hours) 
OR INDIVIDUAL COMPONENTS AS REQUIRED. li

WHOLESALE AND RETAIL COMPONENT PARTS AND KITSET SPECIALISTS. 
PROMPT AND EFFICIENT ATTENTION THROUGH OUR MAIL ORDER DEPARTMENT.

ENQUIRIES WELCOME
ONLY "RECOGNISED BRANDS" AND TOP QUALITY COMPONENTS STOCKED.

1 CHECK OUR ENORMOUS RANGE OF PRINTED CIRCUIT BOARDS 
FOR E.A. AND E.T.I. PROJECTS

ET OOI 
ET 003 
ET 004 

■ ET005

ET 005A
ET 006 
ET 007 

■ ET 008

ET 011
ET 012 
ET 017 
ET 018 
ET 019 
ET 021 
ET 022 
ET 023 
ET 025 
ET 026 
ET 029 
ET 034A 
ET 037 
ET 038 
ET 039 
ET 040 
ET 043 
ET 044 

■ ET 047-048-066
■ ET 061

ET 062
ET 063 
ET 064 
ET 065 
ET 067 
ET 068 
ET 071 
ET 072 
ET 081 
ET 083 
ET 084 
ET 085

■ ETI 111

ET 113 
ETI 114 
ETI 116 
ETI 117A 
ETI 117B 
ETI118 
ETI 119 
ETI 120 
ETI 121

ETI 122 
ETI123A 
ETI 123B 
ETI 124 
ETI 128 
ETI 129 
ETI 130 
ETI 131 
ETI 132 
ETI 133 
ETI 134 
ETI 218 
ETI 240 
ETI 305 
ETI 309
ETI 311 
ETI 312 
ETI 313 
ETI 314 
ETI 316 
ETI 317 
ETI 413 
ETI 414A 
ETI 414B 
ETI 414C 
ETI 414D (1) 
ETI 414D (2) * 
ETI 414E 
ETI 416
ETI 417 
ETI 419
ETI 420B ^ 
ETI 420C
EXI 420D 
ETI 420E 
ETI 420G 
ETI 422 
ETI 423 
ETI 424 
ETI 426 
ETI 427 
ETI 428 
ETI 429 
ETI 430 
ETI 433A 
ETI 433B 
ETI 438 
ETI 439 
ETI 440 
ETI 441

ETI 443 
ETI 444S 
ETI 444 CON 
ETI 444 
ETI 445 
ETI 446 
ETI 447 
ETI 448 
ETI 448A 
ETI 449 
ETI 480 
ETI 480 PS 
ETI 481 PS 
ETI 482A 
ETI 482 B 
ETI 482 REAR 
ETI 484 
ETI 485
ETI 514B 
ETI 518 
ETI 520A 
ETI 520B 
ETI 524 
ETI 527 
ETI 528 
ETI 529A 
ETI 529B 
ETI 52^l IV 
ETI 527
ITI 528 >

ETI 529A 
ETI 529B
ET! 532 %
ETI 533A
ETI 533B 
ETI 533C 
Eli 534 
ETI 539 
ETI 540 
ETI 541 
ETI 544 
ETI 546 
ETI 547 
ETI 548 
ETI 549A 
ETI 581 
ETI 582A 
ETI 582B 
ETI 583 
ETI 585R

ETI 585T
ETI 602 
ETI 603 
ETI 604 
ETI 630 
ETI 631 
ETI 631-2
ETI 632 
ETI 632 
ETI 632A 
ETI 632B 
ETI 632C 
ETI 632m
ETI 632p 
ETI 632U 
ETI 633 
ETI 635 
ETI 701 
ETI 702
ETI 704 
ETI 706
ETI 707A^

ETI 707 B
ETI 708^^ 

ETI 710
ETI 711A 
ETI 7118 
ETI 711C 
ETI 711D 
ETI 711R 
ETI 712
ETI 713
ETI 740A 
ETI 740B 
ETI 780A 
ETI 780B 
ETI 804 
UTILIBOARD

STC PCB
STC 308489 
STC 339250 
STC 339251 
STC 339771

E/A BOARDS 
65/P10 
745/TAA300 
67/A4

67/P5 
68/T5
68/A8 MONO 
68/8T
68/09 
68/M12 
69/P5 
69/01 
69/P9
69/C12 
69/F10 
69/C11
70/A1 
70/R1 
70/P1 
70/C1 
70/04 
70/Tx1 
70/BF08 
70/K6 
7O/P6 
70/07 
70/CD1
70/A2
70/Tx2 
70/RD1 
70/PA1 
70/SC1 
71 TU2 
71/R1 
70/F10 
71/03 
71/SA4A 
71/SA4B 
71/SA4C
71/A8
71/W7A & B 
71/P8
71/T12 
71/C12 

72/A6 
72/MX6 

72/P3 

72/R2 
7/SA1 
72/T3 
72/PS6
72/C2 
72/C8

72/IF6 
72/R9 
72/G7 
72/S10 
72/110 
72/SA9 
72/SA10 
72/S11 
72/11T 
73/VIA 
73/VIB 
73/T1 
73/3C 
73/01 
73/S6 
73 TU7 
73 TU11 
73 P11 
73/C12 
73/12T 
74/A1 
74/S3 
74/SA5 
74/EM9 
74/C9 
74/08 
EB/A 
E8/C 
EB/D 
E8/F 
EB/M 
E8/S 
E8/T 
E8/X 
E8/10T 
E8/SRT 
E8/K1
74 mx12A 
74 mx 12B 
74 mx 12C 

74 mx 120 
75 Ao1
76 W3 
75 SD4
75 FM5 
75 CD7
75 TU9 
75 FE5
75 T19

75 TM11
75 C11
75 F2
75/V12 
75/PC12

76/F1
76/RT2
76/T2 
76/E02(G) 
76/G3
76/S3
76/A03 
76/A3 
76/SA4
76/VG5 
76/M5 
76/CM5 
SYNC-A-SLIDE 
76/S7
76/M17
76 PC9
76 E04
76 M19
76 B4
76 R12
76 CL12
77 TU2
77 TTY3 
77FIA
77 FIB
77 CC4
77 TT4
77 PRE5
77 UP2
77 UP5
77 UP6
77 E05
77 B7
77/TTY6 
77/TTY7 
77/D7 
77/D7 
77/BFQ7
77/AL/B 
77/T10 
77/DVM9 
77/DIT7

1 Complete kits available for E.A. and E.T.I. projects.
I Resistors (inc. large industrial types), capacitors, semi conductor devices, switches, meters, valves, metalwork, front panels, plugs, 
1 sockets, cable connectors, transformers, speakers, etc. . .

ALL ELECTRONIC COMPONENTS FOR FRIENDLY SERVICE AND PERSONAL ATTENTION.
ALL ELECTRONIC COMPONENTS — THE FAMILY BUSINESS

E. D. & E. (SALES) PTY LTD TraZg ALL E LECTRO N IC
PHONE as
662-3506 118 LONSDALE STREET, MELBOURNE 3000

COMPONENTS
PHONE 

662-3506
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NEW PRODUCTS

printed circuit/
Breadboards and “Blob Boards”

DEC is the name given to a new cir- 
cuit prototyping aid which comes in 
tour different types. Component leads 
are simply oushed into the desired con­
tact holes and are held firm by double 
leaf spring contacts of phosphor 
bronze.

The four different DEC types are: S- 
DEC, T-DEC, U-DEC 'A', and U-DEC 'B'. 
S-DEC is designed solely for discrete 
components; T-DEC allows 2 TO5 or 1 
DIL IC station to be used; U-DEC 'A' 
allows 2 DIL or 4 TO5 stations to be us­
ed; and U-DEC 'B' is similar to U-DEC 
'A', but features two 16 lead IC sockets 
as part of the board.

Southwest 
Electronics

Specialising in:

MICROPROCESSORS 
C.B. & TV ACCESSORIES

Wide range of components

PHILIPS SPEAKER KITS 
ALL AT HIGHLY

COMPETITIVE PRICES
Our Staff will offer friendly advice. Technical 
Students please bring your student cards 
with you.

Write or call and see us at:

SOUTH WEST
ELECTRONICS

SHOP 6 
TROCADERO ARCADE, 
119 HOPKINS STREET, 
FOOTSCRAY, VIC. 3011 

Tel. (03) 689-3819

The "Blob Boards" are PC boards that 
have been etched and roller tinned to 
specific designs. They come in three 
different ranges: 'V' range, 'D' range, 
and ÌC' range.

The V range is similar to matrix 
board, with a number of tinned copper 
strips running the full length of the 
board. The 'D' range is mainly for dis­
crete components (but can also be used 
with ICs), while the 'IC' range is the one 
to use when working mainly with ICs.

Further information from Adrian 
Michell's Television Replacements, rear 
139 Union Road, Surrey Hills, 3127.

The 
NEW 

American 
900 Series 
ASTATIC

MICROPHONES
Outstanding for -
•h Professional 

entertainers.
■it Stage 8 Studio. 
☆ Broadcasting.

950 
Extended linear 
response.

952
Contoured response 
creating that desired 
articulation.

AVAILABLE IN 
BOTH LZ & HZ

NOMIS ELECTRONICS PTY. LTD.
689 SOUTH ROAD.

BLACK FOREST. S.A. (08) 293 4896 
And these suppliers

N.S.W. Martin de Launay, Sydney—29 5834; New­
castle — 2 4741; Wagga — 21 4644; Wollongong 
— 28 6020. QLD. Martin de Launay, Brisbane — 
52 8467. S.A. Neil Muller. Adelaide — 74 1162. Mt. 
Gambier, SES8 Services — 25 5970. W.A. Atkina 
Carlyle. Perth—22 0191 N T Veneman & Wyatt, 
Darwin — 81 3491 VIC. JES Electronic Components, 
Melbourne — 88 5282

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

large $ 1 00► POSTAGE small 60c.

ET450A
ET45UB 2.60

280 ET716 4 00 E1715 3 00
ET486 320 ET245 2 50 78C2 3.00
78AF2 300 78S3 2.60 78CFI 2.8077CB12 2 60 77PH17 2 60 77PMI2 3.50
ET135 3.00 ET 58 6 2.80 77MX11 2.50

3.00
775C11 3.80 77PS11 2.50 77UP6A
77MX1I 2.50 77SC11 3.60 77PS11 2.50ET604 2 50 ET585T/R 3 00 ET635 2JÕET7Î3 3 00 ASCII 2.80 77UPI1 6.5077TS9 100 ET603 3.00 ET583 2.50
ET 134 2.60 77AL8 2.50 77T10 2.5077DVM9 2.80 ET065 2.20 ET071 2.20ET067 2.20 ET063 2.50 ET083 2.20ET072 2.50 ET085 2.00 ET084 2.50ET485 
ET481M

2.80
2.50

ET484
ET582B

3.00
2.60

ET581
ET582A

2.50
3.00ET547 2.50 ET317 2.50 ET712 2.5077D7 2.50 77B7 .2.80 77DLT7 6.0077UP6 3.50 77TTY7 2.80 77QBF7 3.20ET631/2 4.50 ET481PS 3.00 ET444M 2.00ET444S 3.00 ET316 2.50 ET549A 2.50ET548 3.20 77TTY6 2.50 HMS276 6.0077PTY7 2.80 77PTY6 2.50 ET133 2.6077EO5 3.50 77PRE5 2.50 77UP5 8.50

ET081 2 20 ET062 2.50 ET546 2.50ET632U 4.00 ET632 700 77TTY4 2.5077CC4 3.00 77UP2 3.00 ET132 2.50
ET632C 8.00 ET632B 6.50 ET632A 6.50
77UT2 3.00 77F1B 2.50 77F1A 3.20
ET633FR 6.00 77UT2 3.00 ET633 6.00
ET632P 2.50 ET632M 7.50 ET482B 2.80
ET482A 6.50 76CL12 2.50 ET630 2.20
7684 2.60 ET480PS 2 50 ET48O 2 80
ET631 7.00 ET630 2.20 ET066 2.20
ET064 2.00 ET449 2 20 ET804 2.80
ET448A 2.20 ET448 2 80 ET711C 2.00
ET711B 2.20 ET068 2.00 ET061 2.00
ET044 2.00 ET043 2.00 76MI9 3.50
ET711R 2 50 ET711D 6 00 Ei*47 2 80
ET544 2.50 76PC9 4 40 76EX10 2 80
ET602 6 50 ET446 2 50 ET533A/C 3 50
ET711A 7.50 ET543B 2.50 ET543A 2.50
ET445 2.50 ET241 2 80 ET7808 2.50
ET780A 3 00 ET54I 2.50 ET444 2.5076S7 2.50 76M17 2 50 76LM5 2.5076SS6 3.00 76SW4 2.00 76R4 2.5076M5 2.50 76VG5 5.00 76E04 3.00
76VG5 5.00 76M5 2.50 76R4 2.50
ET708 2 50 E740A 4.50 ET7408 3.50
ET514 2.50 E-707A 2.50 ET707B 2.50
ET706 2.50 E 130 2.50 76RT3 3.00
78T2 2 50 78A03 2.50 76G3 2.50
78E02 5.50 75SWILA/Bor4 00 DRSRC1 4.00
75PC12 2.50 EA76F1 2.80 ET534 2.50
ET514 2.50 ET129 2.50 ET28 2 50
ET439 3.00 ET420G 2.50 ET123B 2.50
ET123A 2.50 nii9 2.60 75F2 2.50
75111 2.50 ET438 2.50 75V12 2.50
75F12 2 80 ET1124 2.50 ET122 3.00
75CL9 2 50 75PC12 2.50 ET121 2.50
ET120 ’ 2 50 FT118 2.50 ET117A-B 2.80
ET704 2 50 ET 500 2.50 75T19 2.50
75R7 3 00 75CD7 2 50 75FM5 250
75TU10 3 50 75FE5 2 50 75TU8 5.00
75TU9 3 50 ET533A-B 2.50 ET440 4.50
ET400 2.50 75W3 2.50 ET532 2.50
ET5298 3.30 ET529A 4.50 ET702 2 50
ET601R 2.60 ET601P 2.50 E8SRT 3.00
75EM6 2.50 75SD4 2.50 75A01 2.50
ET414E 250 ET414O2 3.20 ET430 2 50
ET314 2 50 ET116 2 50 FIS 3 00

ALL SILICON 30/60W PA
PORTABLE AMPLIFIER
6'/2''W x 3%''H x 87/'D 12 —16V, two inputs. 5 & 
100mV 15 ohm output No 763D. Also 125, 250, . 
500 ohm output No. 763A. All $70 each. For 240V 
operation $33 extra. Freight collect.

COILS and Ir S All «2 SO ea plus post 60c 

RF CHOKES Plus post 8Oc.
381 AIR 2 5mh 50ma-Pye 70c.
381 IRON lOuh to 1 OOOuh 25ma 7Oc.

FILTERS 27 Line filter 2 $14.
29 Line biter 10/20 amp $37 50 ] 

k Plus Post $1 50. A
MAIL cheque or money order 

(add postage) direct to —

RO radio ply lid
651 FOREST RD BEXLEY 

NSW 2207 587 3491
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Letters to 
the editor

November Issue
It isn't very often that I feel impelled 

to write to the editor of a magazine or 
newspaper, but this is one such occa­
sion. First let me sugar the pill by saying 
that you consistently produce an infor­
mative, interesting and entertaining 
magazine of high quality.

Now for the criticisms. Firstly, the 
method of binding used for the 
November 1977 issue. I am not 
enamoured with this, for a number of 
reasons. In my experience this type of 
binding is not as long lasting as stapling, 
while it is also not as amenable to 
storage in wire files, the usual method 
for "temporary binding"

More importantly, it does not seem 
possible to remove the Tandy catalog 
without wrecking the whole magazine. 
I like to keep my back numbers at 
home for reference and some catalogs 
in my desk drawer at work. This seems 
no longer possible.

My second point relates to the article 
on page 5 of November, concerning 
metric conversion. Your own magazine 
has been reasonably to the fore in 
promoting metric conversion in the 
past, but you are still not polished, and 
do not conform fully to the re­
quirements of AS 1000. In particular the 
groupings of figures, the use of a zero 
before a decimal marker and the provi­
sion of a space between number and 
symbol. I think you might be surprised 
at the improvement in legibility that 
results from use of the recommended 
standards. You might also use your in­
fluence with advertisers; some adver­
tisements abound with horrible ex­
amples of pseudo-metric conversion.

May I conclude with another com­
pliment: thank you for not going over­
board with CB radio.

D. J. Power,
Glen Iris, Victoria.

COMMENT: Your letter was one of a 
number registering a complaint about 

the November issue. However the 
binding used was unavoidable if we 
were to provide readers with the bonus 
catalog — it was so large that alter­
native methods were either impractical 
or prohibitively expensive. Your com­
ments on metric standards are noted, 
and we will see what can be done to 
improve our "polish".

Dice article
I would like to compliment you on 

your article describing the DICE Televi­
sion Standards Convertor, which 
appeared in the October 1977 issue of 
Electronics Australia.

The article makes very interesting 
reading, and I will make use of it as a 
reference to quote to clients asking for 
information on the operation of DICE.

As well as being an interesting article 
to your readers, I am sure ATN-7 will 
benefit from the publicity.

We have just purchased two Quantel 
Frame Store Synchronizers, the first to 
be delivered to Australia, which are 
also capable of storing one television 
frame. They use CMOS RAM as the 
storage element, and take only 814 
inches of rack space. They enable us to 
treat remote feeds as local or syn­
chronous sources, without the necessi­
ty to genlock, with its subsequent 
problems.

R. Dalliston, Chief Engineer, 
Channel 7, Sydney, 
Amalgamated Television 
Services Pty Ltd.

quality you can rely on _____________ _____________________ ____________________________________________

REAL POWER LINEUP

460-ED
10pA movement — 100kQ/V' 
varistor protected.
Polarity reversal switch — nega­
tive measurements.
Equalizing transformer — 
common shunts & jacks for 
1.2A & 12A DC/AC

CAM-25OD
Clamp meter 
Economical and multi-function. 
Single motion core arm.
Compact yet provides 4 ranges 
on ACA and 2 ranges on ACV

U-60D
44^zA movement — quality per­
formance, diode protected.
Temperature measurement of 

30° C to r150°C with extra
probe.

N-501
2zzA suspension movement — 
0.05mA 1 mV resolution.
Double protection fuse & Si 
diode
Constant 1M<2 input impedance 
(ACV) RF-diode rectified 
current direct to movement.

□ WARBURTON FRANKI
ADELAIDE 356-7333 BRISBANE 52-7255 HOBART 23-1841 MELBOURNE 699-4999 

PERTH 65-7000 SYDNEY 648-1711 WELLINGTON, N Z 69 8272 sanuia
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CASSETTE DECK 
from p48
the negative supply rail (as supplied) 
otherwise hum will result.

The three 6.5 jack sockets must be 
mounted on an insulating panel or 
otherwise mounted so that they are 
electronically isolated from each other. 
Use shielded microphone cable (having 
two conductors within a common 
shield) to wire the microphone sockets. 
This is most important. Any other cable 
is likely to produce hum in the recor­
ding mode.

Make the connections to the 
mechanism PCB very carefully and be 
very careful to avoid overheating the 
copper track, otherwise it will lift.

As we said at the start, this project 
presents some challenges in construc­
tion. But if you are careful and patient, 
the end result is rewarding. ®

136 VICTORIA RD MARRICKVILLE. NSW 2204 PHONE 51-3845

NOTES & ERRATA
10CHz BURGLAR ALARM (July 1977, 
File No. 3/MS/70): The 12V relay being 
supplied in kitsets for this project will 
not work at 6V. Fortunately, the PCB is 
easily modified to supply 12V to the 
relay. Simply cut the track running un­
der the 10k resistor in the collector 
network of T1. Now join cut section of 
track to the relay circuit to the 12V side 
of the 10k resistor.

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 $1.75 
Aluminium $2.95

BATTERY SAVER KITS
Supplies de voltages 6 to 15 amp (a 1 amp. Tapped 
transformer, rect., capacitor and circuit supplied, 

$8.95
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.

$57.00

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’/$'') Aluminium 
platter. Cue and pause control. Cartridge tilting lever. 
Magnetic cartridge diamond stylus. Size 375 x 335 x 
170mm (14’/$" 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.

FM WIRELESS 
MICROPHONES

Electret Condenser Type • Distor­
tion — feed-back free • Hi-Fi 
characteristics • Excellent 
reproduction • Specifications — 
transmitting frequency range 88.1 
— 106MHz • Mod. system FM •
Max. freq, deviation + 75kHz • 
Field strength, less than 50uV/M at 
50ft • 2 transistors • 1.5VDC at 
2.5MA.
No. 1 Unidirectional 

___
$27 95

No. 2 Omnidirectional

« ~ $21 50
PP 80c

PLAYMASTER 40 + 4
GREAT HI-FI BS
PERFORMER Hi •
TOP VALUE OH «

FULLY CONSTRUCTED, GUA
COMPLETE KIT

Quality components C-core transform 
cuit. Send SAE for technical specs.
Freight NSW' $3.50, Interstate $5.5

0 STEREO AMPLIFIER

< £
» — ~ - - £ •

RANTEED $135.00
$109.95

sr. Easy to build. Full instruction and cir-

3.

RECHARGEABLE BATTERY 
SPECIAL 

SANYO CADNICA
Type A 4 for $3. PP 75c.

S3.00

MUSICOLO
For the disco, Ik 
nights, or just re 
your records and 
the new magic 
Organ. Simple to 
home stereo or 
channels, 1500 
each.
Fully constructed. 

Complete kit of tc

PP NSW $3.50,

UR
ht show, party 
axing ... enjoy 1 
apes more with I 
al Musicolour 1 
connect to the |

C
SET OF 3 

ROSS-OVER CHOKES

* > » > ■ Ei - <

rw system, o ?
vatts max. load

ready to operate, $75.00.
p quality parts and instructions for the models 11 or 111

$55.00
nterstate $5.50.

1MH. 0.3MH and 0.2MH

$6.95 PP 80c

sw 
POW 
MET!

R
ER
■R
E
Type 
ower 
Imp. 
tech. 
).

w

Dual 
50-2 
1kW 
50 
spec

. » J

GARRARD STEREO 

RECORD PLAYER 

CLEARANCE SALE

Model SRP22 240V 50Hz. 3 speed. 
Ceramic Cart., Sapphire Stylus. 6%" 
Turntable, size 11" x 8’^".

0nlyS7.50 PP$1,50.

ELNA 

ELECTROLYTICS

Sites-i- «

5600uF 40V
3 for $6.00. PP 75c 

4700uF35V S2.25 ea

~............"“iT SAL

meters directional couple.
3g coax sockets, max. p 
Freq, range 35-150MHz

aphrns. Send SAE for 
PP $1.50, price $18.5<

FERRITE POT CORE 
TRANSFORMERS

"’a*
Professional quality. Chrome metal 
cover plates. Type 3B3. 25mm die.. 
450 ohms CT 2.45H, 90, 80, 75, 75 
ohms, 2.35H, 85c
Type 23-3B5, 35mm dia., 20 ohms 
CT 160Mhenry, 20 ohms CT 
160Mhenry, 130-130 ohms, 
2.6Henry, $1.20. PP 40c.

SHURE M75 

MAGNETIC 

STEREO CARTRIDGE 
with Diamond Stylus 

Special $12.50 PP 50c

AWA 

12" SPEAKERS

30 WATTS 
RMS

8 ohms

SUPER SPECIAL 
H PRICE 

$12.95 ea. PP$1.6o

2 for $23.00. PP $2.00.
Freq, response. 40-6500Hz, 
resonance 45Hz, 1W VC dia. 
aluminium dust cover.

VARILITE SOLID
LIGHT DIMMER STATE

For light globes and fluorescents. 
250VAC, 500VA Architrave and 
Wall Mt Plates included, easily in­
stalled, SEA approved, for mood 
lighting and special effects, use in 
lounge, patio, dining room, swim­
ming pool and barbecue areas 
LATEST TREND IN HOME 
LIGHTING.

ONLY $5.50. PP 50c

FACTORY SCOOP 
MAGNAVOX 10WR 

MK1V SPEAKER
10" Twin Cone 8 ohms, 16 watts 
RMS, 30-16000Hz, res. 45Hz.

$9.95. PP $2.00

FACTORY SCOOP — SAVE 66%
GARRARD MODEL SL65B CHANGER-PLAYER

240V 50Hz • Synchro-Lab 4 Pole Motor • 3 speeds • 10’/$" Aluminium 
Platter • Slide-in Head • Magnetic Cartridge • Diamond Stylus • Counter­
balanced P-U • Cue and Pause Controls • Stylus Force Adjustment and 
Calibration • Bias Compensator • Switch Click Suppressor • Auto Set 
Down • Wow and Flutter better than 0.14% RMS • Rumble better than 
46dB • Size 14%'' x 12’/$" x 4’/$" above and 3” below Mounting Plate •

ONLY $29.50
PP NSW $2.75. Vic., SA, Qld $4 75. WA $6.00 
with Shure Magnetic Cartridge $32.00
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ZOOM FOCUSING 
MICROSCOPES 900X

$23.95 
Battery 

and 
Mirror 

illuminated 
Zoom 
12OOX 

Similar To Above 
$35.00

A. $1.70. B. $2 25, C. $2.40, D. $2.65.

SENSITIVE ALTEMETERS
Ex RAAF Smiths, $66 each 

p&p $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’/i>in.
$45.

Slip and Turn Indicators
Electric. Type Mk. 12.
24Vdc.
Dimensions: Length 6V$in.
Diam: 3!4in.
Weight: 1kg.
$17.50.
P&P. A $1.60. B $2.50. C $2.75. D 
$2.75

NIFE CELLS
1.2 Volt, fully charged, 4in x 3in x lin 4 
AH.

$1.50 each P & P 80c

VALVES 6BM8 $1 go
BRAND NEW 6GV8 $1.50
65N7GT »SC CV850 $1.50
SU4G »5C 1H6G 75c
EF50 75c 832 $5.00
5Y3 $2 25 6X4 $1.80
2 x 2 75c VR65 75c

P & P 40c
5" CRO TUBE 5 BPI $5 50 each

Post A $1 40 B $2 25. C $2 70. D 
$3 45

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
(2TELEPHONE SETS)

$ 2 Cartage to Rail. Freight payable at nearest 
attended Railway Station.

ARTILLERY DIAL SIGHTS MK2
Can also be adapted as a Dumpy Level or 
as base for a telescope has full 360° SVi" 
diam. gunmetal rotating circle. Adjustable 
elevation and depression. Has top grade W 
diam. object lens F L 10" with cross hairs, 
eyepiece, W right angle prism —height 
10"—weight 3'/akgs. 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 tor Sig Tracing in 
A F , I F., and R F circuits Powered 
by 4 Penlight Batteries with On Oft 
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 cartage 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 1216", 
10" 

WEIGHT 13/

$27.50

60x60
Length: 22in
Height: 18in
Weight: 2kg 
$67.50

7 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

HEIGHT

lb. / <
% High grade coated lenses.
X 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

EX-ARMY TWO-WAY 
FM RADIOS

*

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.

MINI-TOGGLE SWITCHES 
MIYAMA

SPST 3A 75c
SPDT 3A 95c
DPDT 3A $1.25
SPDT Centre-Off 10A $1.25
DPDT Centre-Off 10A $1.65 

Please add postage

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

8x30 $32.50 P&P
7x50 $43.95 A $1.65

10x50 $44.95 B $2.75
12x50 $46.00 C $3.20
20x50 $47.50 D $3.20

CONDENSER LENS
1 Vi" Diam 4'/j"F L 75c 2’/?" Diam 2" F L 
$ 1 50 each Or $2 50 per pair P&P 40c

No 62 TRANSCEIVER
With headphones accessories etc

$60

IMPELLER PUMPS
New gunmetal body, Stainless Steel 
Shaft Neoprene impeller Up fo 15ft 
Lift, suitable for almost any type of 
liquid Self prining ideal boat bilge 
pump, sullage drains, etc Approx size 
8" x 5"

¥e $25 95 /2" $34.95 ¥4" $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

RCA $250
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. $3.50 C. $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)
11 transistor model 1watt (hand held) $72 
ea.
5 watt 6 channel $99 ea.
Post A $ 1 65 B.$2.75 C$3.2 0

D $3.20.

MORSE KEY MORSE KEY BUZZERS
$1.75 $4.25
Post 40c Post 60c Whip Antennas

8ft in 6 tapered sections, copper plated 
steel no base $9.50.

Post $1.10

SOLENOIDS
Plunger Type 24V 300MA. Suit electric 
camera control, miniature trains, radio, etc

S2.MP& P 20c
200 MA 24 volt, ‘/bin push r. jvement.

S2MP&P20c

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 OH MS 
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.P. $ 1.05 
Multimeter similar to above 30,000 OHMS 
per volt $29.50 P P $ 1.05

Only $17.25 ea Post $1 05

SIEMENS
Typing Perforator

240 Volt Type with Keyboard $57.50

"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

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 20

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 B $2.75 C. $3.20 D $3.20.

3000 TYPE RELAYS
PMG TOOOhms — I'SOOOhm 

Coils $2 50 each P & P 60c Deitch Bros.
4 DIGIT RELAY COUNTERS
50 volt DC, suit slot car Lap counters, 
etc.

$1.25 each P & P 60c

P.M.G. TYPE KEY SWITCHES. 
75cP&P20c

70 OXFORD STREET, SYDNEY 2010
NO C O D

116 ELECTRONICS Australia, February, 1978



INFORMATION CENTRE 
<___________ _____________ >

POLARITY CONFUSION: Referring to 
your "Modular Digital Clock", 
December 1976 (File No. 7/CL/25), I 
observe that the alarm in the optional 
circuitry has its positive terminal con­
nected to the "OV" line and its 
negative to the collector of the BC548, 
which is the positive connection. Why 
is this so? This may be of interest to 
other readers. (G.T., Turramurra, NSW.) 
• There is really nothing strange about 
this connection, GT. The line marked 
"OV" is so designated purely for 
reference purposes. Note that the 
emitter of the BC548 connects to the 
-6.5V line; the most negative point in 
the system. Or try it this way. While 
confining our attention to this part of 
the circuit, change the "OV" label to 
+ 6.5V and the "-6.5V" label to OV. It 
will probably make sense now, but the 
important thing is that we have chang­
ed nothing as far as the actual device is 
concerned — only the labels. And both 
sets of labels mean the same thing.
200MHz DFM: A request for informa­
tion from R.D., of Corio, Victoria in the 
November 1977 issue of "Electronics 
Australia" prompted me to also register 
with you the fact that I have had an ab­
normally high number of segment 
failures in my 200MHz DFM. The total 
now stands at six in four months. I have 
increased the drive resistors from 
27 ohms to 47 ohms but this has not 
prevented further failures. (G.T., 
Bracken Ridge, Qld.)
• A representative of Dick Smith Elec­
tronics has recently admitted that they 
received a large batch of faulty LEDs. 
Apparently it took some time before 
they realised the problem. If you were

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 cf limited cen­
trasi: $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. . 

supplied by Dick Smith Electronics you 
should ask for a credit on the defective 
LEDs.
PLAYMASTER TWIN 25: As an in­
terested young experimenter, I have 
been stydying your articles on the Twin 
25 and Twin 40 amplifiers. The only 
differences between the two board 
layouts are two tantalum capacitors of 
0.22uF and transistors T9 and T10 in 
both channels. The major change is in 
the power transformer, which has a 5V 
difference in output. Would it be safely 
possible to replace the Twin 25 com­
ponents in question with their com­
plements in the Twin 40?

With the changeover kit supplied by 
Dick Smith Electronics, the expensive 
C-core transformer would seem to be 
unnecessary, unless the increased 
power output increased the hum to an 
unbearable level. Could extra 
smoothing be introduced into the cir­
cuit to counteract this? I am looking 
forward to buying a Twin 25 and with 
your help, possibly converting it to a 
Twin 40. (I.R., Mayfield, NSW).
• As we noted in the first article on the 
Playmaster Twin 40 in December 1976, 
all the changes therein may be im­
plemented in the Playmaster Twin 25. 
They are recommended, in fact.

The main argument in favour of the 
power transformer, which was also 
mentioned in the article just referred 
to, is not the increased power capability 
but its lower flux leakage. The amplifier 
is physically quieter because the chassis 
and lid are less likely to vibrate. And 
there is less hum induced into magnetic 
cartridges and cassette decks. The 
transformer is worth the money.

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 Pest" may be sub­
mitted without fee, for reply in the magazine, at 
the discretipn ef the Editer.
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.

For 
the 

Audiophile!
Hiqh quality source material 
from the record catalogues of: 
1. Ark-Fulton $11.00 ea.

2. Richardson $13.00 ea.

3. Artofonic $23.00 per
2 disc set

For 
the 

Retailer!
Demonstration phonographic 
recordings from:

1. Stereo Review $9.50 ea. 
(Available as 33-1/3 or 45 
rpm).

Micro-Acoustics
TT2002 Test Record

Recently arrived from the USA, this 
disc contains on side B some of the 
most stunningly recorded music 
tracks available and will clearly 
demonstrate any hi-fi system to its 
limits . . and beyond!
Side A contains test material in­
valuable for subjective assessment 
of phono cartridge performance.

Price: $13.00 ea.

FOR THE TEST BENCH 
AND AUDIO ENTHUSIAST!

1. HFS-75 world famous test 
record from the UK.$8.50 ea.

2. Stereo-Review Test Record, 
SR 12 from the USA$9.50 ea.

Available from:

M.R. Acoustics, 
P.O. Box 110, 
Albion, Qld 4010.
Pack & Post:
Add $1.00 per record 

$3.00 per set 
i

Extra 50c per parcel gives 
Certified Mail Insurance Cover.
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MarketplaceDICK SMITH 
ELECTRONICS
OFFERS YOU AN 
EXCITING RETAIL 
CAREER

Electronics is not just a technical field.

It also offers rewarding selling and man­
agement careers. Is there another Aust­
ralian electronics company offering so 
much?

We may not have been around for a cen­
tury: maybe that's the reason you can 
get ahead faster in our organisation . . .

We’re expanding. Right now, we’re look­
ing for people with ability and ambition, 
in all major centres. If you have these 
qualities, you could be selected as a 
management or sales trainee.

Interested? Write to:

The General Manager, 
Dick Smith Electronics.
P.O. Box 747,
CROWS NEST. N.S.W. 2065.

FOR SALE

REPUTABLE ELECTRONIC PARTS outlet in Hong 
Kong — If you are seeking reliable source of quality 
supply of ICs transistors, caps, resistors, digital displays, 
buzzers, wide range of AM/FM radio parts, etc. Write to 
us now for catalogue list: ProElectro Enterprises. PO 
Box 10240, Hong Kong.

10MHz QUARTZ CRYSTAL in HC6 holder for plug in 
use at A$3.95 each. Send cheque plus 10% postage 
and/or your crystal requirement to COMPUTING 
ASSOCIATES. GPO Box 7973, Hong Kong

UNIVERSAL COUNTER-TIMER RACAL MODEL 

9837. Measures frequency 10Hz-80MHz (AC) DC to 
5MHz (DC). Period one microsecond to one sec. Time 
interval single and double line one microsecond to 105 
sec. Ratio and multiple ratio one microsecond to 105 
sec. Totalizing max 5 x 10’ events per sec. Complete 
with technical manual and power cord. New with 
limited warranty. $600 o.n.o. Ph 407 0234 work or 
630 6830 evenings

FOR SALE 8k STATIC RAM memory kits. S100. low 
power, 450ns, top quality imported boards, plated 
through holes, silk screened, sockets for all IC s. $220 
ea Ring (02) 807 4376.

TELEPRINTING SPECIALS: Mod. 15 Mint cond $90 
Very good $70. Good $50 Mod 15 Keyboard Per­
forator $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 
31 3383.

WANTED

LATE TYPE CROs for parts and circuit diagrams. 
Write only T Sorensen. 31 Yacht St, Clontarf, Qld 4019. 
Will pay for circuit diagrams.

TENDERS & QUOTES

DANDY 
ELECTRONIC 
DISCOUNTS 

{Cheapest in town)
508 BRIDGE ROAD, RICHMOND, VIC. 3121 

Tel 42 6887
Resistors from 1c Switches from 30c. Capacitors 
from 3c. Coils from 20c Electrolytics 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
1" Tweeter 40 WATTS $6 50
3-Way Crossover $6 50

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.

VOICE 
RECOGNITION

Talk to your computer with 
Speechlab S-100 computers Im- 
sai Altair Sol, etc. Up to 64 word 
vocabulary. Assembled and 

tested $299. Kit $249.
Plus 15% Sales Tax.

Micro Computer Shop
PO Box 105

Pitt Street, Marrickville 2204, NSW

Trade Enquiries Welcome

SWTP 6800 built & tested, used for evaluation, induces 
8k RAM, AC-30 cassette interface Assembler-editor, 4k 
basic, 8k basic on cassette tape, tiny basic on paper 
tape. All you need is a terminal $900 Ring (02) 
848 0452

AUSTRALIAN RADIO DX CLUB. The premier club of 
Australia, now in its 13th year of national operation 
Catering for the interests of both SW listeners and 
DXers, the monthly magazine covers the SW and MW 
spectrums. For full details write to Perth: GPO Box 
T1763, Perth 6001; or SA 12 High St. Cheltenham, SA 
5014; or our head office at PO Box 67, Highett, Victoria 
3190

PRINTED CIRCUIT TRANSPARENCIES. High quality 
pos or neg transparencies from your artwork Artwork 
should be an actual size, low gloss, black on white paper 
representation. Sizes up to 8 x 11cm $2.00; to 17 by 
23cm $3 50. Pack and post 50 cents. Send artwork to 
R. Hill. PO Box 272, Mentone 3194 Please send che­
que or money order.

SPECIALS
555 Timer 50c
723 Regulator DIL 70c
741 Op Amp mDip 40c
PA60 Bridge Rectifier $5.00
2N3055 Transistor 80c
DL704 0.3" Led Display $1.70
IN4148 Diodes 7c
2200uF/40V Axial Electro 90c
5 Pin DIN Plug (180°) 37c
5 Pin DIN Socket (180°) 30c

FREE — 14 PAGE
ILLUSTRATED CATALOGUE OF OUR 
SELECT RANGE OF TOP QUALITY 
ELECTRONIC COMPONENTS TTL. 
CMOS. LINEARS. TRANSISTORS.
ZENERS, CAPACITORS. ETC

PACK & POST

JUST WRITE TO

Linear ¿lectrc

RESISTOR PACKS
ASST. 1 5 ea 10. 12. 15. 18.

22. 27. 33. 39
47 56. ohms = 50pcs $1.75

ASST 2 5 efe 68. 82, 100. 120,
150. 180, 220. 270.
330, 390. ohms = 50pcsS1.75

ASST. 3 5 ea 470, 560, 680, 820,
1K. 1.2K, 1.5K. 1.8K,

2 2K, 2.7K ohms = 50pcs $1.75
ASST 4 5ea 3 3K. 3.9K, 4.7K. 5 6K.

6.8K. 8.2K, 10K. 12K.
15K. 18K, ohms = 50pcs $1.75

ASST 5 5 ea 22K, 27K, 33K, 39K.
47K. 56K. 68K, 82K,

100K. 120K. ohms = 50pcs $1.75
ASST 6 5 ea 150K. 180K. 220K. 270K.

330K, 390K. 470K. 560K,
680K. 820K. ohms = 50pcs $1.75

ASST. 7 5ea: 1M, 1 2M, 1 5M. 1.8M.
2.2M, 2.7M, 3 3M. 3.9M,
4.7M, 5.6M, ohms = 50pcs $1. 75

ASST. 8 5 ea 6 8M, 8.2M, 10M. ohms = 15pcs $0.50
ASST 9 5 ea ALL 8 Assortments above = 365pcs $12.00

NICS P.O. BOX 254 PUNCHBOWL 2196.

QUOTATIONS are invited for the supply to the Biloela 
Fire Brigade of two (2) only "walkie talkie" radio units, 
to operate on the frequency of 27.33MHz with a power 
of up to 5 watts. The equipment should be fully fitted for 
licensing with the relevant authority. Quotations should 

also include details of the scare parts and service 
available, and also the availability of rechargeable 
batteries for the units offered and an appropriate battery 
charger.

Any further inquiries should be directed to the under­
signed. with whom quotations close on February 10. 
1977, at noon. Please enclose quotations in a sealed 
envelope endorsed "Tender for Radios".

The lowest or any quotation not necessarily 
accepted. A. J. Parker, Secretary. Biloela Fire Brigade 
Board. PO Box 232. Biloela 4715.

FUNDAMENTALS OF SOLID STATE
It’s for anyone who wants to know just a little 
bit more about the operation of semiconduc­
tor devices.
$3.00 plus 60c p&p Electronics Australia 
Box 163, Beaconsfield, NSW 2014.
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COWPER
SHEETMETAL WORK FOR 

THE ELECTRONICS 
INDUSTRY

E.A. VIDEO DATA 
TERMINAL CASES

MINI-SCAMP 
MICROCOMPUTER

C.S. 108 & 216 Hobby Boxes 
108 x 108 x 50 + + 216 x 108 x 50

Inquiries welcome on 
Cases and Panels 

Rack Mounting Chassis 
Chassis & Covers 

Vented Transformer Cases 
General Sheetmetal & Welding

COWPER SHEETMETAL 
& ENG.

11 COWPER STREET 
GRANVILLE, NSW 2142 

PHONE 637 8736 (STD 02)
(A Division of The Star Delta Co P/L)

7.30 am to 4.30 pm Mon.-Thurs. 
7.30 am to 2 pm Friday. No Saturday.

Blob-Board
The new way to build 

circuits
Mr Blob says The Technique of inserting components on one side of a board and soldering on the 

other is done for reasons which are now completely out of date Namely this technique 
was established originally because heavy and bulky components were used This no 
longer applies and has big disadvantages, the circuit is impossible to follow unless the 
board is continually turned over to inspect each side, its difficult to work on both sides 
of the board and soldering basically needs three hands A common fault is to mount 
both leadout wires on the same track

Blob-boards give you the modern low cost, easy way to build circuits Blob-Boards 
are roller tinned circuit boards on which each roller tinned copper track is identified by 
the letter and or number system Simply tin the end of the component, butt the compo­
nent lead against the roller tinned track, apply a blob of solder and the component is 
blobbed into place All construction is from one side, component location could not be 
simpler soldering is much easier, subcircuits can be tested, then assembled together, 
the plain side of the Blob-Board is free and so the Blob-Board can be mounted flush on 
case walls And they can be reused, simply apply a soldering iron to the Bob and 
remove the component

Using Blob-Board
No need to lose your way round a circuit board that needs a layout drawing Blob Boards make construction easy Blob- 
Boards have numbered tracks that make layout drawing out of date, the tinning ensures easy soldering, and the tracks don't 
strip off when you unsolder components Blobbing components on to the tracks (no holes, no drilling) makes layout easy to 
follow

ZBV Range
All in packs of 3 only

ZBV Range 0 1 0 15 Pack
Size Pitch Pitch of 3

25 x5 ZB1V Z81V5 S2 47
2 5 x3 75 ZB2V ZB2V5 S1 90
3 75 x5 ZB3 ZB3V5 $3 74

ZBD Range

ZBD Range O 1 Pack
Size Pitch of 3

3 6 x2 4 ZB5D S1 74
9x7 5 ZB8D S12 73

ZBIC" Range

ZBIC Range 0 1 Pack
Size Pitch of 3

4 5 x3 ZB11C S3 11
4 8 x3 2 ZB21C $3 16
4 75 x7 5 ZB4tC $6 84
9 5x7 5 ZB81C $13 39

YOUR NEAREST BLOB DEALER? THAT'S EASY. WRITE TO:
BLOB BOARD ASSOCIATES

P O. BOX 23. SURREY HILLS. VIC. 3127. OR RING (03) 89-1019.

TAPES — 20YD. ROLLS $1.55 EACHEDGE CONNECTORSDONUTS

.080o
.1 14 DIL

.156 16 DIL

BIIIIIII0I8III0

P.C. ARTWORK FROM TECHNIPARTS
Have you been looking for somewhere to buy those artwork items to produce 
professional looking boards? Try the Bishop Graphics range from us!

.1

.125

.15

.25

TRANSISTOR PADS

hihi

Illi

.125

BBBBBBB

BBBBBBB

BBBBBBBB

BBBBBBBB

OIBIBIBIBIBIBIB

16 DIL

HOBBY PACKS OF THE ABOVE: $1.25 EACH
Write quantities of each item in boxes, and add 50 cents postage.

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.)
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Mirrorballs 
Ropelights 
Beacons 
Chasers 
Strobes 
Sound to Light

Stage Dimmers 
Bubble Blowers 
Ultra-violet 
Largest range of 
3” Effects cassettes 
& 6” wheels

ECLIPSE LIGHTING & ELECTRONICS
100 PENSHURST STREET, WILLOUGHBY. PHONE 95 4212

AUSTRALIA’S MOST HELPFUL PROFESSIONAL SUPPLIER OF 
EFFECTS LIGHTING EQUIPMENT AND DISCOTHEQUE 

CONSOLES.
SOLAR, TUTOR AND AQUARIUS EFFECTS PROJECTS AND ACCESSORIES

LARGEST RANGE OF 3” EFFECTS CASSETTES & 6” WHEELS.

! ! BLACKTOWN ! !
TRANSISTORS. RESISTORS. PLUGS. SOCKETS. WIRE & CABLE. LEDS 
INTEGRATED CIRCUITS. KITS. P.C. BOARDS. VALVES. TV ACCESSORIES. 

LEADS. METERS.
SPECIAL IN STOCK CONTINUOUSLY

555 TIMERS 40c
3 SPEED TURNTABLES 9v DC $2.50 
SN 7055 TRANSISTORS 30c EACH

co ELECTRONICS
COMPONENTS, KITS, C.B. EQUIPMENT 

Shops 9 & 10 Town Centre, 
30 Campbell Street, Blacktown 2148

Phone 621 5809 or 621 8487

SUBSCRIPTION SERVICE
Subscription Rates
SA 1 7.00 per year 
within Australia.
SA20.00 per year 
elsewhere.

n r“e,veeverv -py °f ,he ™Sazine by ordering it from your newsagent or the publishernÃm b P°S’ S coupon' Wl,h y°“r remittance, to Electronics Australia SubscriptionDept., John Fairfax & Sons Ltd, GPO Box 506, Sydney. 2001 Subscription will start with first available
Name..............................................
Address...................................................  

Postcode............................ Enclosed is................... for........................ years
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Technics
MK2 Series 
turntables.

perfectionists 
for • • 
perfectionists.

In 1970 Technics introduced the 
ultimate turntable drive method ... 
the direct-drive principle.
In developing phases our first 
direct-drive turntable was succeeded 
by a whole family of them. A major 
innovation was the quartz phase- 
locked servo electronics featured 
in the SP10 MK2, enabling great 
speed accuracy to be attained 
(±0.002%). Its enormous torque 
and super fast start/stop action 
make it the choice of top 
broadcasting stations both in 
Australia and the rest of the world. 
Two newly released Technics 
models—the SL1300 MK2 and 
SL1400 MK2 (automatic and 
semi-automatic respectively)— 
are totally quartz controlled drive 
turntables. You won't find any 
belts, gears or idlers in these. But 

you will find our lowest wow and 
flutter ever (0.025% WRMS) 
and inaudible rumble 
(- 73dB DIN B).
Both feature a pitch control of 
±9.9% on normal turntable 
speeds that can be obtained simp 
by the push of a button.
The pitch chosen is displayed in 
digital form by a LED readout. 
All controls are located on the 
front panel of the turntables and 
can be operated even with the du 
cover down.
Technics MK.2 series of turntable 
are just a few' components in the 
new Pro. Series from Technics. 
Reliable as they are precise.

” Technics
hi-fi

T77.11
anoservice For a National Technics catalogue, please write to:
bvhaco | National Technics Advisory Service, P.O. Box 49, Kensington, N.S.W. 2033



JVC build/ in whar 
other receiver/ leave out.

■ ■
The only way you can equal the realistic sound capability of 
JVC JRS-600II stereo receiver is by adding an expensive, but 
highly versatile, graphic equalizer to another receiver.

For the price of a conventional receiver in its price range, 
the model JRS-600II has a built-in JVC graphic equalizer 
system, with five zone controls to cover the entire musical 
range. While most high priced receivers offer bass and treble 
controls, and some include a third for midrange, none 
approach the precision and flexibility of the SEA graphic 
equalizer system developed and patented by JVC.

371,293 ways to hear better sound.
By adjusting the five tone controls covering the frequency 

range at 40Hz, 250Hz, 1,000Hz, 5,000Hz and 15,000Hz, you 
can create 371,293 different sounds. A feat normally not 
achieved (with a stereo receiver) outside a professional 
recording studio. But, then, the JRS-600II is a JVC 
professional.

Get better performance from your components 
and listening room.

Why do you need such tremendous variations in tone? 
Quite simply, they help you to overcome the shortcomings of 
the acoustics in your listening room; they also can help you to 
compensate for the deficiencies in old or poor recordings.

Finally, they can do wonders for the frequency response 
of your speakers, and where you place them. SEA is really 
quite easy to use. For example, the 40Hz switch reduces 

record hum or rumble, and it can add greater clarity to the ultra 
low bass of an organ. The problem of booming speakers is 
simply handled with the 250Hz switch. And in the important 
midranges, the 1,000Hz control adds new dimension to the 
vocals of your favourite rock performers, while the 5,000Hz 
switch brings out the best in Jascha Heifetz. You can even 
reduce tape hiss and diminish the harsh sound of a phono 
cartridge at high frequencies, with the 15,000Hz control. Then, 
to double check any adjustment SEA works with-a tone 
cancellation switch which permits you to instantly compare 
your setting with a perfectly flat response.

SEA adjusts the sound of your system to the size 
of your room.

You see, small rooms tend to emphasize high frequen­
cies. while large ones accentuate the lows. But the ingenious 
SEA allows you to compensate for room size and furnishings - 
so your system can perform the way it was meant to, wherever 
you are. While most manufacturers reserve unique features for 
their top of the line model, JVC has included SEA in three of its 
receivers.

The JRS-300II (55W rms per channel), the JRS-400II 
(85W rms per channel) and of course, the top professional - 
the JRS-600II (130W rms per channel).

When you hear these receivers at your JVC dealer, think 
of them as two components in one. In fact, it's like having all 
the benefits of a graphic equalizer... without buying one!

JVC Hi-Fi Components...beautifully matched for your entertainment!

JVC-11,. M

the right choice
i I kJ!

For details on all JVC Hi-Fi Equipment, write to:
JVC Advisory Service, P.O. Box 49. Kensington, N.S.W. 2033
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