
ELEETROIIIES 
_ with HIFI NEWS

NOVEMBER, 1978 AUSt\ $1.40* NZ $1.4«

EMI’S NEW SYDNEY 
RECORDING STUDIOS

PLOT BIORHYTHMS 
ON YOUR COMPUTER

NEW FM TUNER 
HAS DIGITAL

READOUT, CLOCK!



THE LOGICAL
CHOICE

SONYS NEW TC-K7H
REDUCING WOWS FLUTTER TO LESS THAN 0-045%

Introducing the King of Sony’s new K series cassette decks. The 
outstanding TC-K7II with Sony’s most advanced electronic and 
mechanical engineering.

This is a deck that not only has specifications that are superior to 
many open reel decks but features easy to operate, gentle touch, logic 
controls in all tape transport modes. There is no need to push the stop 
bar when changing modes and should the wrong mode be selected 
accidentally, no damage can occur to your tapes or your deck. All modes 
including “record mute” can be activated from the optional remote 
control unit (RM 30).

How do Sony achieve that incredibly low wow and flutter figure 
(0.045% WRMS). Firstly by using atwo motor system, each designed to 
do a specific job. One motor is for reel drive and Sony’s NewTri-Duty 
Motor handles the capstan drive. The Tri-Duty Motor is a superb piece of 
engineering and with its servo system,speed variations caused by either 
line voltage fluctuations or tape load are virtually eliminated.

TheTC-K7 II features a “Double” integrated, recording and play 
back level indication system. Dual, high quality VU meters are 
augmented by three instant reacting LED peak level indicators, set at 
“0” and at +4 and +8dB, so that the oversaturation of recording 
circuits can be prevented.

Naturally the TC-K7II has Dolby but it also has an MPX filter defeat 
(Filter off) mode, a record mute facility and athree position memory 
rewind and replay facility. The tape select system has three step bias and 
three step equalisation selectors, giving nine possible positions, for 
optimum performance from a wide variety of tapes.

At the heart of this deck there’s Sony’s Ferrite and Ferrite head, hard 
and highly polished, like black diamond, to give years of head life.

The combination of Sony engineering and research with logic 
controls and Sony’s new Tri Duty Motor produces a cassette deck that 
must be the choice of discerning Hi-Fi enthusiasts: A sound logical choice 
CHECK THESE EXCEPTIONAL SPECIFICATIONS 
Frequency Response 20 Hz—18,000 Hz (FeCr)

20 Hz—17,000 Hz (Cr02)
S/N Ratio 60 dB (FeCr, Dolby off, peak)
Wow and Flutter 0.045% WRMS
Harmonic Distortion 1.3%

SONY
Research makes the difference.

GAC S 9655
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Now.Two 3-way
40 watt speakers with 

nine tonal choices
Save about S50 per hour 
while you assemble them
Because they are now a no.1 best-seller.

Plus 9 combination tonal choices to adjust to the 
acoustics of your own listening-room.

You can assemble the AD8K30’s in about two hours.
You will get a professional result and save about $100 
per pair over a comparable system.
Phone or send coupon now for full details of this and all 
our kits.

PHILIPS ELECTRONIC COMPONENTS AND MATERIALS
Sydney 427 0888 • Melbourne 699 0300 • Brisbane 277 3332
• Adelaide 45 0211 • Perth 65 4199

Even if you didn’t know them by number, you probably 
heard about the Philips AD12K12 MK11 Speaker Kits.

NAME

STATE P/CODE
EA

And here is the compact AD8K30, 8” 3-way compact 
system, with fine electronic and acoustic components 
(1” domed tweeters, 5” mid-range, super 8” bass 
drivers). Brilliant clean sound, with a frequency response 
closely following the ideal Bruel & Kjaer curve for hi-fi 
equipment measured in an actual listening room, using 
the “Third Octave Pink Noise Method”.

ELCOMA
Philips Electronic Components and Materials
P.O. Box 50, Lane Cove, NSW 2066
Please send me full details and brochures on your 
loud speaker kits and a list of retailers who stock them.

ADDRESS

Electronic 
Components 
and Materials PHILIPS

BA EL 3
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Computers and unemployment — again
You may recall that in last month's leader on computers and unemployment, I 

noted that the subject was a complex one and that it was hard to say much about it 
without sounding trite or superficial. Yet at the same time the implications are so 
profound that I felt it necessary to make some comment, calling for much more 
research and planning.

Of course we won't get much worthwhile research or planning until those in 
positions of power and influence take the matter seriously, and have a genuine 
desire to tackle the problems in a responsible fashion. Unfortunately if one is to 
judge from some of the recently published comments by a top computer industry 
executive and a leading politician, this still seems a long way off.

In the September 15 issue of the publication "Pacific Computer Weekly" the 
managing director of IBM Australia, Mr Alan Moyes, is quoted as saying that talk 
about high technology destroying jobs was emotional and uninformed. He was 
also quoted as saying that there was no evidence to relate technology to a 

'receding level of employment, and that "The problem is not technology — it is 
unemployment".

Mr Moyes' comments were apparently supported by Victorian Premier Mr 
Rupert Hamer, who is quoted in the same story as saying that technology did not 
destroy jobs, but transferred job opportunities elsewhere.

I don't know about you, but I find these comments unbelievably inane and short 
sighted. How anyone with the knowledge and experience of Mr Moyes or Mr 
Hamer could offer them seriously and with any sincerity, I am at a loss to unders­
tand. Surely no one can honestly doubt that the prime motivation for introducing 
automation is the opportunity it offers for reducing labour costs. And in the real 
world, this must inevitably mean fewer jobs. If automation merely shuffled the 
jobs around, as these gentlemen appear to be claiming, what would be the 
motivation for introducing it?

To suggest, as Mr Moyes apparently did, that there is virtually no connection 
between automation and unemployment seems an incredible denial of the facts. 
As does Mr Hamer's explanation that job opportunities are simply transferred 
"elsewhere". Perhaps he means Elsewhere, that wonderful place where according 
to the weather forecasters it is always fine and sunny.

To take this sort of extreme "technological apologist" position seems to me just 
as foolish and unproductive as the opposite Luddite position of claiming that all 
technology is baa.

I do note that Mr Hamer has since announced a major conference on un­
employment, to be held by the Victorian Government in December. This certainly 
seems a positive step; I only hope that the conference won't limit its horizons by 
glossing over the effects of technology.

— Jamieson Rowe

Registered for posting as a publication — 
Category B.
Printed by Magazine Printers Pty Ltd, of Regent 
Street, Sydney and Masterprint Pty Ltd of Dubbo, 
NSW, for Sungravure Pty Ltd, of Regent St, 
Sydney.
‘Recommended and maximum price only.
Editorial Office
57 Regent St, Sydney 2008.
Phone (02) 699 3622
Postal Address: PO Box 163, Beaconsfield 2014.
Advertising Offices
Sydney — 57 Regent St, Sydney 2008.
Phone (02) 699 3622
Representative: Narcisco Pimental.
Melbourne — 392 Little Collins St, Melbourne 
3000. Phone (03) 602 3033

Adelaide — Charles F. Brown & Associates Ltd, 
168 Melbourne St, North Adelaide 5006 
Representative: Tom Duffy, (08) 267 4377.
Perth — 454 Murray Street, Perth 6000 
Representative: Ashley Croft, (09) 21 8217.
Subscriptions
Subscription Dept, John Fairfax & Sons Ltd, GPO 
Box 506, Sydney 2001.
Enquiries: Phone (02) 20944. ext 2589.
Circulation Office
21 Morley Ave, Rosebery, Sydney 2018 
Phone (02) 663 3911.
Distribution
Distributed in NSW by Sungravure Pty Ltd, 57 
Regent St, Sydney; in Victoria by Sungravur^ Pty 
Ltd, 392 Little Collins Street, Melbourne; in South 
Australia by Sungravure Pty Ltd, 101-105 

Weymouth St, Adelaide; in Western Australia by 
Sungravure Pty Ltd, 454 Murray Street, Perth; in 
Queensland by Gordon and Gotch (A’asia) Ltd; in 
Tasmania by Ingle Distributors, 93 Macquarie St, 
Hobart; in New Zealand by Gordon and Gotch (NZ) 
Ltd, Adelaide Rd, Wellington.

Copyright. All rights reserved
Devices or arrangements shown or described 
herein may embody patents. Information is fur­
nished without responsibility for its use and 
without prejudice for patent rights. All 
manuscripts, photographs and other material sub­
mitted to Electronics Australia for publication must 
be accompanied by a stamped, addressed 
envelope. Contributions are submitted at the 
sender's risk, and responsibility for loss cannot be 
accepted by Electronics Australia.

ELECTRONICS Australia, November, 1978 3



Task force plumps for satellite
After looking at the arguments for 

and against a national communications 
satellite for Australia, the Federal 
Government's interdepartmental "task 
force" has made a strong recommenda­
tion in favour of the proposal. In its 
report it recommends strongly that a 
statutory authority be set up as soon as 
possible, to plan and implement a 
satellite system.

The task force inquiry was set up last 
year under Chairman Mr H. White, the 
general manager of the Overseas 
Telecommunications Commission. Its 
228-pace report was tabled in Parlia­
ment by the Minister for Post and 
Telecommunications, Mr Tony Staley.

The majority recommendation of tne 
report is that $180 million be spent on 
building a national communications 
satellite system, to be in operation 
before 1985. The system is envisaged to 
include two initial satellites, to be 
launched in 1984 and having an 
operational life of eight years. A third 
satellite would probably be launched in 
1987, with others to follow later to 
maintain the system in operation.

GE wins $1.8m 
fuel cell contract

Contracts totalling nearly $1.8 million 
have been awarded to General Electric 
to support initial studies on advanced 
fuel cells — battery-like devices that 
convert the chemical energy in fuels 
directly into electricity.

The larger of the contracts, from the 
US Department of Energy (DOE), will 
support work at GE's Research and 
Development Centre, Schenectady, 
NY. The company's Energy Systems 
Programs Department, also in Schenec­
tady, will evaluate various fuel cell 
power system designs in parallel con­
tract, awarded by the Electric Power 
Research Institute (EPRI).

Valued at $1.4 million, DOE's 
research and development contract 
provides funds for the first phase of a 
program to perfect and demonstrate 
advanced "second generation" fuel 
cells, which employ a molten carbonate 
electrolyte.

Primary objective of the satellite 
system would be to provide improved 
communications and broadcasting over 
the entire country, including remote 
areas.

Stressing its conviction that such a 
system be embarked upon without 
delay, the report asserts:

"The task force believes that further 
delay will only serve to retard develop­
ment of the nation's advanced

Communications for S. Aust. Railways

A $300,000 data transmission system 
that will improve driver safety and com­
bat vandalism on Adelaide suburban 
trains will be installed by South 
Australian Railways this year.

Manufactured by Philips-TMC (Radio 
Communications Division), the SI 
10,000 Status and Identification System 
allows constant communication 
between train drivers and base control 
in the SA Railways suburban transport 
network.

While driver safety and vandalism 
prevention are important, aspects of 
the new system, communication from 
base control can also alert drivers to 
possible delays due to weather, traffic 
density, crossing malfunctions, etc. At 
present the only method of driver-to- 

technologies . .
The recommendations of the report 

are seen as a setback to Telecom, wnich 
argued against the proposal. If the 
satellite system is implemented, 
Telecom would presumably lose a 
significant slice of its revenue.

The Government has deferred mak­
ing a decision on the report until 
December 31, leaving the matter open 
for public debate.

base communication is through the 
driver leaving the train to telephone.

When a train driver wishes to com­
municate with base control he presses a 
"call request" button on his unit. This 
request shows on the base console, 
with the train route number. An 
"acknowledgement" is flashed to the 
driver's unit and the channel is open 
for communication. In ap emergency a 
special button is pressed by the driver 
which gives immediate communication 
with control.

Initially the Philips order will supply 
62 train units, 4 base stations and 1 cen­
tral console to SAR, the first railways 
system in Australia to install 
microprocessor computer techniques 
for communications.
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IBM scientists discover ‘light bubbles’in thin films
Scientists at IBM's San Jose Research 

Laboratory have discovered that 
microscopically small sources of light in 
electroluminescent thin films can 
become mobile under certain con­
ditions.

When a voltage oscillating at a high 
enough frequency is applied across one 
of these thin films, tiny light-emitting 
filaments — each about one micron in 
diameter — appear to pour out from 
isolated points in the material and to 
swarm randomly about in it.

In the IBM experiments, an ac 
voltage is applied to the manganese- 
doped zinc sulphide film via sets of 
crossed metallic lines about 1mm wide, 
the horizontal lines being deposited on 
one surface of the material and the ver­
tical lines on the opposite. When 
voltage is applied to a pair of intersec­
ting electrodes, the intersected area of 
film will emit light. Each such area en­
compasses some tens of thousands of 
individual light-emitting filaments. It is 
these individual filaments that can 
become mobile.

As the frequency of the applied 
voltage reaches the neighbourhood of 
10kHz, the threshold of filament 
mobility is achieved. Looking at the 
light-emitting filaments through a 
microscope, one can see the tiny spots 
of light moving in small, discrete steps 
from one location in the material to 
another. On close examination, it 
appears that the illumination is being

transferred from one site to another 
through a process in which the emis­
sion from a filament is extinguished at 
approximately the same time as emis­
sion from another begins.

Raising the frequency of the applied 
voltage still further—about 50kHz— 
causes the mobility of the light bubbles 
to increase as they wander over 
relatively broad areas of the film. When 
one bubble approaches another, they 
repulse each other. Isolated regions in 

which the mobile bubbles are 
generated can be clearly seen in 
microscopic views of the material, and 
at high frequencies, hundreds of the 
moving points of light appear to pour 
out of these sources like water from a 
bubbling spring.

The locations of the sources of 
mobile filaments are thought to be 
associated with microscopic defects in 
the polycrystalline structure of the zinc 
sulphide films.

New cable resists 
750°C for hours

A new robust cable developed in Bri­
tain continues to function — lighting an 
electric lamp — despite being sub­
jected to over 30 minutes of continuous 
gas flame at 750°C.

Called the FP200 cable, it has been 
designed to withstand three hours of 
continuous burning at this 
temperature, but in tests has continued 
to function after six hours! In this type 
of cable the conducting core is sur­
rounded by silicone rubber that is not 
destroyed when subjected to fire, but 
burns to a hard white material that is 
just as effect an insulator as the original 
silicone. This keeps the wires apart and 
prevents short circuits.

The cable is particularly suitable for 
wiring safety circuits such as fire alarms 
and emergency lighting where high 
standards of reliability and perfor­
mance are required in tne event of fire. 
In one striking example a factory wired 
with FP200 was recently gutted, but all 
the overhead lights continued to burn.

An order has recently been com­
pleted for Britain's Central Electricity
Generating Board for the Dungeness
"B" nuclear power station, where 50

kms of FP200 will be used for the vitally 
important reactor emergency shut­
down control circuits.

Apart from its fire resistant qualities, 
the new cable is surge resistant, 
moisture resistant and does not "age".

Enquiries to Pirelli General Cable 
Works Ltd, PO Box 4, Western 
Esplanade, Southampton, S09 7AE, 
England.

Victorian conference 
on solar energy

The Victorian Government has an­
nounced plans to hold a comprehen­
sive conference on solar energy in 
February next year. Titled "Solar Energy 
Today", the conference will be the first 
of its kind to be held in the southern 
hemisphere.

The conference is being co­
ordinated by the Victorian Solar Energy 
Research Committee in conjunction 
with the Department of Minerals and 
Energy, the Gas and Fuel Corporation 
of Victoria, the State Electricity Com­
mission of Victoria, and the Australian 
and New Zealand Section of the Inter­
national Solar Energy Society.

Some of the world's leading 
authorities on solar energy utilisation 
will present papers at the conference. 
They will come from the United States 
of America, Brazil, Japan, Denmark, 
France, West Germany and Australia.

In conjunction with the conference, 
there will be an exhibition of solar 
equipment from overseas and Australia 
at the University of Melbourne. For 
further information, contact the Vic­
torian Solar Energy Research Com­
mittee, 7th Floor, 151 Flinders Street, 
Melbourne. Telephone 654 4388.
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When what’s built-in 
is not enough.

Still hearing some “SSSSSSSS,” even though you’re 
using good tape and the noise reduction system 
in your deck? Don’t blame the tape. Chances are, 
that noise reduction system doesn’t have what it takes 
to give you totally noise-free recordings.

The answer: a dbx 11 tape noise reduction unit. 
All of our models give you 30 dB of noise reduction 
at all frequencies, plus 10 dB extra recording level 
headroom. Without altering the sound of your music, 
either. The best that Dolby* B can offer is 7-10 dB 
of noise reduction. Besides, Dolby and other typical 
systems operate only at high frequencies, allowing 
low frequency noises to remain. And as experts know, 
they require level matching, dbx II doesn’t require any 
level matching whatsoever, because its true mirror 
image compression/expansion operates

This all means that the live performances, FM 
broadcasts and record albums you tape will have their 
full dynamic range preserved, with no audible tape 
noise added. So, if you’re unhappy with the noise 
reduction system in your tape deck, consider a dbx II. 
We make 3 models: the 122, for two-channel tape 
noise reduction; the 124 for four-channel tape noise 
reduction, or simultaneous off-tape monitoring of the 
noise-reduced signal; and the 128 combination tape 
noise reduction system/dynamic range expander, 
which lets you make tape copies of your recordings 
that sound better than the original.

The dbx difference is the difference between 
some tape noise and no audible tape noise at all. Hear 
it at your dbx dealer soon.

linearly on all frequencies 
and your music’s entire 
dynamic range.

* Dolby is a registered 
trademark of 
Dolby Laboratories, Inc.

dbx, Incorporated 
71 Chapel Street 
Newton, MA 02195 
617/964-3210



NEWS HIGHLIGHTS PCM audio disc 
uses laser pickup

Portable terminal for reporters

Most journalists are familiar with the 
phrase "slaving over a hot typewriter". 
In fact, not since the invention of the 
typewriter has there been any signifi­
cant technological contribution to 
facilitate the task of writing.

That situation could now change, 
thanks to the development of "Scrib" 
by Swiss company J. Bobst & Fils. Scrib is 
a reporter keyboard equipped with a 
portable and independent microcom­
puter for text processing and transmis­
sion. It is an entirely new concept, 
enabling journalists to create copy, cor­
rect it, and transmit the final story via 
telephone or telex.

The journalist keys his text on the 
Scrib typewriter keyboard, which is ab­
solutely silent. If required, he can 
designate typefaces such as bold, semi- 
bolo or italics.

As the journalist writes he is able to

3000A supply
A constant current source capable of 

supplying up to 3,000 amps DC at 2.4 
volts has been built by Statronics Pty Ltd 
for the DC Measurements Department 
at the new National Measurements 
Laboratory, Ryde, NSW.

The supply replaces banks of 
batteries previously used for measuring 
large precision shunts and is capable of 
working into loads as low as 0.5 
milliohms.

Housed in a 2-metre high 19-inch
rack, the supply uses a double wye rec­
tifier assembly consisting of 96 TRW hot
carrier rectifiers with separate
transformer secondaries.

check his text on a mirror-reflected 
screen. With the help of a search 
routine, the author can weed out 
repetitive words, locate mistakes, and 
immediately correct his text without 
soiling the final copy.

The resident memory contains more 
than 10,000 characters and may be ex­
panded to 26,000. And if this is insuf­
ficient, the writer can store copy on 
cassettes, each holding 33,000 
characters.

Transmission speed over ordinary 
telephone lines is 30 characters per se­
cond, or around four quarto pages in 
two minutes. Transmission of informa­
tion is possible in both directions, so 
that an exchange can take place 
between the editor and the journalist.

Scrib is distributed in Australia and 
New Zealand by Vickers Sales Pty Ltd, 
78-86 George St, Redfern, NSW 2016.

NV Philips of the Netherlands has an­
nounced the development of the 
Philips "Compact Disc", a new sound 
reproduction system said to provide 
sound quality far superior to anything 
available on the market today in audio 
records or tapes.

The Philips Compact Disc system 
consists of a player and discs which are 
played back optically by means of a 
diode laser mounted in a pick-up arm. 
The sound information is recorded 
digitally with a 14-bit linear pulse coded 
modulation encoding system. Since no 
physical contact is required for 
playback (the records are not played 
back mechanically via a stylus), the 
audio information can be guarded by a 
protective layer, and thus tne 
reproduction is not influenced by dust, 
scratches and fingerprints.

The Compact Disc System, which 
Philips consider to be the system of the 
future, has a signal-to-noise ratio and a 
dynamic range better than 85dB, and a 
frequency response of 20Hz to 20kHz. 
Multiple channel systems can be realiz­
ed easily with ideal channel separation.

High information density on the 
single-sided optical audio record 
provides an attractively long playing 
time of one hour in stereo with a 
record diameter of approximately 
110mm. The information is recorded 
with a constant tangential velocity of 
1.5m/sec.

Philips expect the new system to be 
made available by the early 1980s at a 
price comparable to that of a good 
quality hi-fi record player.

USA to have 
Prestel/Viewdata

Prestel — the re-named British Post 
Office Viewdata service that links the 
phone to the television set to give users 
access to advice and information — will 
be available to users in the USA next 
year, according to Mr Peter Benton, the 
British Post Office's Managing Director 
of Telecommunications.

Speaking barely a week after the 
news of Hong Kong's plans to try out 
the British invention, Mr Benton said 
that the American launch resulted from 
an agreement in principle on a USA 
licence for Prestel. This had been 
reached between the British Post Of­
fice, inventors of Viewdata, and Insac 
Data Systems Ltd — the firm set up by 
the National Enterprise Board to market 
British computing systems and software 
overseas.

Under the agreement, Insac will
open a Viewdata service from a com­
puter in the USA within six months of
the start of a public Prestel service in
the UK — planned for the first quarter
of 1979.
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NEWS HIGHLIGHTS Radiosondes sold to 
Asia

LOCKHEED STUDYING SOLAR CELLS
Automated production of 

photovoltaic cell assemblies, aimed at 
sharply reducing the cost of generating 
electricity directly from the Sun, is be­
ing studied at Lockheed under a one- 
year US Department of Energy contract, 
managed by NASA's Jet Propulsion 
Laboratory at Pasadena, California.

The goal of the Low-cost Solar Array 
Project (LSA) is to produce electricity at 
50 cents (US) a peak watt in less than 10 
years to supplement the nation's power 
supply. Present costs are more than 
$US11 a peak watt.

A peak watt is the amount of elec­
trical power that can be generated 
when solar cells are exposed to bright 
sunshine on a summer day, the ideal 
condition. Potentially, solar energy can 
generate up to 1000 peak watts per 
square metre of surface.

Silicon solar arrays have been used 
for years to reliably power spacecraft, 
but their application to terrestrial needs 
has been limited by high production 
costs.

Under the contract, Lockheed will 
review today's production technology 
to determine what should be retained 
and will investigate possible new 
techniques that would help to achieve 
the goal of lower cost, according to 
Project Leader Mike Lopez of

Lockheed Manufacturing Research 
organisation.

The contract will also include ex­
periments with ion implantation of 
selected impurities to form junctions 
(enabling the cell to generate electrici­
ty when exposed to direct sunlight) and 
laser annealing (a candidate process 
that could supplant the high-cost ther­
mal processes now used to distribute 
impurities).

Motorola wins
Phoenix solar grant

Motorola has just come out with a 
$US370,000 grant from the US Depart­
ment of Energy to design a proposed 
500kW demonstration solar power 
system. A further $US90,000 went to 
Arizona Public Service Company, an 
electric utility which will work with 
Motorola on the design.

The design will be based on 
Motorola's new solar concentrator 
modules, described in the August issue 
of "Electronics Australia". Following 
completion of the nine-month design 
study, Motorola and Arizona Public 
Service Company stand to get an es­
timated $US6 million to $US8 million 
contract to build the system at the 
Phoenix International Airport.

Philips has received export orders for 
over 6000 weather radiosondes during 
1978. The countries placing the orders 
were Malaysia, Thailand, Singapore and 
Pakistan.

The radiosonde was designed and 
manufactured in Australia at Philips- 
TMC's radio communications factory in 
Clayton, Victoria. It consists of a 
balloon-borne telemetry package 
which measures and relays to a ground- 
based receiver continuous data on the 
temperature, humidity and pressure 
(height) of the upper atmosphere. Such 
data is essential in the production of 
meteorological data for weather 
prediction and general aviation.

Manufactured by R. F. Systems Pty 
Ltd, this communications console forms 
part of a new range of radio and 
telemetry equipment recently in­
troduced by tne company. Included in 
the new range are 25W transceivers 
operating in the 70-85MHz and 148- 
175MHz bands, and a range of VHF FM 
repeater-base stations. Enquiries to RF 
Systems Pty Ltd, 98 Guthrie St, Osborne 
Park, Western Australia 6017.
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Business Briefs:
f.

• Toshiba (Australia) Pty Ltd is to enter the business equipment market, accor­
ding to a recent announcement by managing director Trevor Thacker. Already, 
Toshiba has introduced an extensive range of pocket calculators, with a selection 
of desk-top models (both with and without print-out facilities) expected by the 
end of the year. Further new product releases in the business equipment area are 
anticipated in the new year.

• Video sales in Australia are booming according to Mr Derry Weis, owner of 
Consolidated Video Industries of Double Bay and Sydney's largest independent 
retailer. His company has recently announced the opening of new outlets in 
Parramatta (corner of Argyle and Fitzwilliam Sts) and Newcastle, and more are 
planned.

Consolidated Video Engineering markets a comprehensive range of new 
generation VCR equipment, with the 5-hour Grundig 4004 and the 3-hour VHS 
Akai VS9300 said to be leading sales at the moment.

• Brewo Electronics Pty Ltd has recently taken over Telefunken sales and service 
from Chartwell Distributors Pty Ltd. The newly acquired Telefunken range will be 
handled jointly with the Grundig range, which Brewo Electronics has been handl­
ing in NSW since November, 1977. The company's address is International House, 
104 Bathurst St, Sydney.

• A new range of 5kW and 10kW AM transmitters has been released by TBC Pty 
Ltd, 79 Mahoneys Rd, Forrest Hill, Victoria 3131. The range was originally designed 
by American Electronic Laboratories, but has been re-engineered to suit 
Australian conditions. The new transmitters are manufactured by TBC in Australia 
using Australian-sourced major components.
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MWCHVERAHON TELEQUIPME^^VR^
Born from the coupling of intensive 
market research and the expertise of 
Telequipment design engineers . . . 
now a new generation of better, 
more flexible, low-cost oscilloscopes. 
- THE NEW TELEQUIPMENT 
D1000 SERIES.
4 NEW MODELS -
A CHOICE OF BANDWIDTH
10 or 15MHz, 5mV sensitivity at full 
bandwidth and 1mV sensitivity at 4MHz 
and a choice of modes; Algebraic Add, 
true X-Y, and X5 gain switching.

EASY-TO-USE
Look at the number of controls 
on the front panel, probably less than 
any other competive scope available. 
Telequipment controls are colour 
coded for easy reference.

EASY-TO-READ. Note the 8m CRT.

LIGHTWEIGHT. Only 8kg

RELIABLE
All components are rated in excess of their 
required values. Automatic insertion and 

testing reduces human errors. Flow soldering 
ensures maximum reliability of soldered 

joints. You get the built-in reliability for 
which Telequipment scopes are renowned.

EASY-TO-SERVICE
Primary circuits are constructed on only 

three boards in a "u" configuration. The 
amplifier and time base boards pivot 

around the regulated power supply 
making for excellent accessibility. 
Wherever possible standard commercial 

components have been utilised 
throughout, simplifying acquisition.

LOW COST
Just check our prices. Because 
you know there is a lot more to 
cost than just the price, you'll 
see there's real value for money 
in these Telequipment 'scopes!

Call us for a real 
close-up look at new

Telequipment performance 
and value-for-money  prices

Tektronix*
Sydney 888 7066
Adelaide 223 2811

Brisbane 31 2896
Perth 325 4198

Melbourne 818 0594

TK17
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SE AS AT-A:
studying the world's oceans

A new satellite has been circling the Earth 14 times every day for the last few months. 
Called Seasat-A, it was launched by the US National Aeronautics and Space Ad­
ministration in late June to determine if microwave instruments scanning the world’s 
oceans from space can provide useful scientific data for oceanographers, 
meteorologists and commercial shipping.

Seasat-A, the first satellite designed 
specifically to study the world's oceans, 
was launched on June 27 this year from 
the US Western Test Range at 
Vandenberg Air Force Base in Lompoc, 
California. Currently it is sending back 
information on surface winds and 
temperatures, wave heights, currents, 
ice conditions, ocean topography and 
coastal storm activity to NASA ground 
stations throughout the world.

The satellite is in a circular orbit at an 
altitude of 800 kilometres, with an in­
clination of 108 degrees and an orbital 
period of around 101 minutes. It 
therefore provides a complete global 
coverage every 36 hours approximately.

Basically Seasat-A is designed to 
prove the feasibility of employing an 
operational, multiple-satellite Seasat 
network to monitor the world's oceans 
on a continuous and mainly real-time 
basis. Such a system could provide ships 
at sea with detailed charts of routes up­
dated twice daily to show the latest 
weather conditions, sea state and 
hazards. Long range use of such a 
system could influence ship design, 
port development and the selection of 
sites for such off-shore facilities as 
power plants.

Other potential users of Seasat data 
include commercial fishermen, oil ex­
ploration firms, weather services, pollu­
tion control agencies, coast guards and 
navies.

The basic part of Seasat-A is an Agena 
three-axis stabilised spacecraft, a vehi­
cle which has been used successfully in 
some 300 previous space missions. To 
the Agena is attached a sensor module 
carrying a variety of sensors and related 
scientific equipment.

The Agena "bus" and its sensor 
module were launched using an Atlas F 
primary vehicle, with the Agena itself as 
the secondary vehicle. At launching the 
total vehicle measured 34.61 metres 
high and 3 metres in diameter.

In orbit, the Agena and sensor 
module weigh nearly 2.3 tonnes and 
measure 12.2 metres long. The satellite 
"stands on end" in orbit, with its axis at

This sketch shows how Seasat-A looks 
In orbit, with the various functional 
parts Identified.
10 ELECTRONICS

right angles to the flight path. The sen­
sor module is nearest the Earth, with its 
sensor and communications antennas 
facing downwards. Two solar cell arrays 
with a total area of 14.5 square metres 
are deployed from the rocket engine 
end of the Agena, and these are used as 
the satellite's primary power source. 
The panels rotate on one axis to 
provide a minimum power output of 
700 watts. Energy storage is provided by 
two nickel-cadmium batteries.

TRÄNET BEACON 
ANTENNA

SCATTEROMETER 
ANTENNAS

SPACECRAFT 
BUS - AGENA 

6.1m

VISIBLE 
& INFRARED 
RADIOMETER

SOLAR ARRAY (2) 
(SINGLE AXIS 
TRACKING)

SAR DATA LINK 
ANTENNA

SYNTHETIC
APERTURE RADAR (SAR) 
ANTENNA

SENSOR 
MODULE 

6.1m

r TELEMETRY, 
TRACKING & 
COMMAND 
(TT&C) 
ANTENNA

Normal power requirement of the 
satellite is around 700 watts in orbit, but 
can exceed 1200 watts for brief periods.

There are four micro wave in­
struments in the sensor module section 
of the satellite. These are a scanning 
multifrequency radiometer, a radar 
scatterometer, a synthetic aperture 
radar and a radar altimeter. A fifth in­
strument, a visual and infrared 
radiometer, provides supporting data.

The scanning radiometer (SMMR)

-MULTI-CHANNEL ___  
MICROWAVE RADIOMETER

LASER RETROREFLECTOR
ALTIMETER

TT&C ANTENNA
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scans some 25 degrees either side of the 
satellite's orbital track, to observe a 
swath about 690km wide. It measures 
radiation at five frequencies from 
6.6GHz to 37GHz, and is used to derive 
sea surface temperatures (to within 
about 2 degrees C), wind speed and at­
mospheric water content.

The microwave scatterometer (SASS) 
measures fine-scale ocean surface 
roughness caused by surface winds. Its 
readings can be converted directly into 
wind speed (to within 10% or 2m/s 
from 4 to 48m/s) and direction (within 
20%). The SASS generates a 14.6GHz 
signal at 100W peak power, and uses 
four fan-beam antennas that have ver­
tical and horizontal polarisation. 

The synthetic aperture radar (SAR)
provides all-weather pictures of ocean

waves, ice fields, icebergs, openings in 
sea ice, land, snow cover and coastal 
conditions. It produces images with a 
resolution of 25m, over a 100km swath.

The antenna array for the SAR is the 
single most obvious deployment on the 
satellite. In orbit it is 10.7 metres long 
by 2.1 metres wide, supported by a 
frame which maintains its flatness. The 
SAR sensor generates a 1.275GHz chirp 
signal at 1000W peak power that is 
radiated to Earth, reflected and receiv­
ed by the antenna array. It is then 
amplified, converted to 2.265GHz and 
transmitted to Earth in analog form.

At the tracking stations the signal is 
digitised and stored on tape, for 
processing into radar images by NASA's 
Jet Propulsion Laboratories in 
Pasadena, California.

The sensor section of Seasat-A being 
hoisted onto the Agena vehicle earlier 
this year, in Lockheed’s acoustic 
testing chamber in Sunnyvale, Califor­
nia. This was for pre-launch vibration 
tests.

The fourth microwave instrument is 
the radar altimeter, which traces a path 
from 2 to 10 km wide directly below the 
satellite. It measures average wave 
height to within 10% over a range of 2 
to 20 metres, and also the height of the 
satellite itself above the ocean — to 
within 10cm!

The altimeter generates a 13.56GHz 
chirp signal of 2kW peak power, and 
uses a parabolic antenna 1 metre in 
diameter.

The visual and infrared radiometer 
(VIRR) is used primarily to provide sup­
porting data for the four microwave ex­
periments. It provides images of at­
mospheric conditions, cloud coverage, 
ocean and coastal features, and also sea 
surface temperature maps.

Radiation emitted from Earth is 
collected by an elliptical scan mirror 
and directed into a dichroic beam 
splitter. Infrared radiation is sent to a 
bolometer detector, while visible radia­
tion is sent to a silicon photovoltaic 
detector.

Data from all of the satellite sensors 
except the SAR may be sent to Earth in 
real time at 25 kilobits per second. 
Alternatively it may be stored on either 
of two data recorders, with a capacity of 
about 350 million bits, for transmission 
to a ground station during a pass. The 
playback data transmission rate is 800 
kilobits per second, the 32:1 ratio 
allowing more than 2 orbits of data to 
be transmitted in less than 7 minutes.

The SAR data cannot be recorded, as 
it operates at a data rate of 110 million 
bits per second. SAR data is thus sent 
only in real time, limiting its use to orbit 
segments over ground stations.

Data communications for the satellite 
are handled by S-band systems 
operating at 2106 and 2287MHz, with 
the lower frequency used for command 
uplinks. Main Downlink transmitter 
power is 1W, with a separate 5W 
transmitter used for SAR data.

Three independent systems are used 
to track the satellite and control its or­
bit and attitude. One system uses the S- 
band transmissions for ranging, relying 
on the fact that satellite transmissions 
are phase-locked to received signals. A 
second system uses "TRANET" ground 
receivers tracking a dual frequency 
162/324MHz doppler beacon transmit­
ting from the satellite.

The third tracking system uses a 
world-wide network of laser stations, 
which beam laser signals at "corner 
cube" retro-retlectors on the satellite.

Prime contractor for Seasat-A was 
Lockheed Missiles & Space Co, of 
Sunnyvale, California.

If this first ocean satellite lives up to 
expectations, it could lead to a full- 
scale global monitoring system. $
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September 12 this year was the 22nd anniversary of the official 
opening of SILLIAC, the first computer at the University of 
Sydney and one of the first in Australia. SILLIAC, a thermionic 
valve computer of extraordinary bulk, reached from floor to 
ceiling and consumed some 35 kilowatts.

Sydney University’s 
first computer

Hailed as being able to do "three 
months' work in ten minutes", SILLIAC 
was one of the most advanced com­
puters of its time, being a modified ver­
sion of the historic ILL1AC machine, 
designed and built at the University of 
Illinois.

Today, after 22 years of rapid 
technological growth, the computing 
power of SILLIAC can be surpassed by a 
microprocessor chip weighing less than 
30 grams, and computers have become 
sucn familiar tools of research that 
keeping track of their numbers on cam­
pus is a major auditing exercise.

With the increasing demand for com­
puting power, the University of Sydney 
has acquired and discarded two to 
three generations of computers since 
SILLIAC.

It now has a major "time-sharing" 
computer, the CYBER 72, which can 

simultaneously serve more than 120 ter­
minals located throughout the Univer­
sity. By rapidly switching attention from 
terminal to terminal, the CYBER gives 
each user the illusion of having the 
computer to his or her self.

In addition, there are several other 
medium-scale computers which service 
specialised areas such as the Library, 
Engineering, Computer Science and 
Administration, as well as dozens of 
smaller computers with highly 
specialised applications.

Although tne official opening of 
SILLIAC was not until 1956, its history 
dates back to the appointment in 1952 
of Professor Harry Messel as Head of 
the School of Physics.

One of his first major undertakings 
was to establish in 1953 the Nuclear 
Research Foundation which had, as its 
first Governor, a well-known Sydney 

philanthropist, the late Sir Adolph 
Basser.

When an offer was received from the 
University of Illinois to supply, at almost 
no charge, all the circuit diagrams and 
programs from its historic ILLIAC 
machine (now on display in a 
Washington museum) an appeal was 
launched early in 1954 to raise a sum of 
£50,000 to build the machine locally.

Soon after the appeal was launched, 
Sir Adolph Basser personally offered 
the entire sum to the University, and 
the computing laboratory was named 
after him in honour of this donation.

With finance assured, the late Mr 
Brian Swire was appointed Chief 
Engineer and spent several months in 
Illinois studying the prototype 
machine. He returned in February 1955 
to supervise the construction of our 
own version, and work commenced on 
the manufacture of the framework, 
panels, chassis and power supplies.

The electrical chassis were delivered 
in August 1955 and wiring commenced. 
Finally, on June 4, 1956, the new com­
puter was able to run a test program.

Its first official production run was a 
scientific calculation lasting 65 minutes 
which it performed for Dr J. Blatt (now 
of the University of NSW) on July 5th, 
1956.

SILLIAC was a thermionic valve 
machine with cathode ray tube 
memory. The mainframe reached from 
floor to ceiling and consisted of a com­
pletely enclosed cabinet about 3.7m 
long and 0.8m deep.

It had 2800 valves consuming 35

"They want to know how to work out
the figures that determine the winning
number in a jackpot lottery" — SILLIAC
as seen by Sydney Sun newspaper car­
toonist Emile Mercier.
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Manufactured by STC, SILLIAC cost around £75,000 and took 2V? years to build. It 
employed some 13 miles of wire, had 2800 valves, and consumed 35kW.

Twenty years later — Sydney University's CYBER 72 "time-sharing" computer is 
linked to more than 120 terminals throughout the campus.

kilowatts, to store, manipulate and 
change numbers. The whole thing was 
cooled by circulating chilled air 
through the cabinet. There were hing­
ed panels at the front and back with 
perspex windows, through which the 
contents of the various registers could 
be seen displayed in neon lights.

On January 3rd, 1956, while SILLIAC 
was under construction, Dr John M. 
Bennett was appointed Senior 
Numerical Analyst and took charge of 
the programming side of the em­
bryonic Adolph Basser Computing 
Laboratory.

By 1961, the teaching and research
activities of the Laboratory had expand­
ed to the extent that it was made a full
department within the School of
Physics and on September 4th of that

year Dr John Bennett was appointed as 
Professor of Physics (Electronic Com­
puting). The new department was call­
ed the Basser Computing Department.

SILLIAC continued to serve as the 
University's principal computer until in 
1964 the English KDF 9 was installed. 
After this, there was a gradual shift of 
workload to the KDF 9 until, in its latter 
years, apart from running a few 
programs for sentimental reasons, 
SILLIAC did little else but act as a 
magnetic tape controller for the KDF 9 
to which it was linked.

An interesting output device con­
nected to SILLIAC was a loudspeaker, 
intended to assist the operator in deter- 
mining when the machine had 
stopped. It also provided endless 
amusement for the more erudite
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Sydney University’s first computer

programmers who quickly found that it 
was possible to generate a series of tun­
ed square waves and play music. The 
last few weeks of the computer's life 
were spent entertaining the senior 
students of Computer Science by play­
ing an enormous variety of popular and 
other tunes.

On May 17th, 1968, at a moving 
ceremony, SILLIAC sang the well 
known Funeral March by Chopin and 
Handel's Dead March from Saul. The 

power was turned off by the Vice- 
Chancellor, Professor Bruce Williams, 
and thereby ended an era.

The computing power of the Basser 
Department was greatly enhanced in 
1967 when, through the generosity of 
IBM Australia, an IBM 7040 1401 system 
was installed.

In 1970 it was decided to make a clear 
delineation between the academic and 
service functions of the Basser Com­
puting Department. To this end a sub­

department was established known as 
the University Computing Service and 
Mr Bob Donnelly was appointed 
Manager in 1972. This became a 
separate unit within the School of 
Physics and was renamed the Basser 
Computing Centre.

A substantial grant from the 
Australian Universities Commission 
enabled the purchasing in 1973 of a 
new large-scale computer system from 
Control Data (Australia). A new 
building was constructed and the com­
puter, a CYBER 72, was installed, 
without ceremony, in mid-1974. With 
the change of premises the name 
University Computing Centre was 
adopted.

Computer network across the Pacific ...
The first program was run on the 

SILLIAC in July 1956, and in those days 
scientists were delighted to have just 
one computer to work with. Now, 22 
years later, computer scientists at 
Sydney University are working on ways 
of "networking"; that is, linking many 
computers together on a regional basis 
to share computing power and infor­
mation.

This has been made possible by the 
revolution in telecommunications 
which allows not only pictures and 
sound, but vast amounts of digital in­
formation suitable for input or output 
to computers, to be relayed around the 
world via satellite.

Several years ago, the Basser Depart­
ment of Computer Science at the 
University joined PACNET (Pan Pacific 

Educational Computer Network) which 
carries out networking experiments via 
the geostationary NASA satellite ATS-1, 
transmitting to the entire Pacific region 
(more than 40% of the Earth's surface).

On the roof of the Physics Building 
(only a short distance from the room 
which used to house the old SILLIAC 
machine) two antennae now point 
skywards to a fixed position where the 
ATS-1 satellite maintains its orbit 
36,000km above Christmas Island in the 
Central Pacific.

The antennae cost only $200 each to 
build, and look like ordinary household 
TV aerials which have sprouted and 
grown to about 10 times their original 
size. They are the most dramatic sign 
that "networking" is going on inside 
the Physics Building, even though

Vast amounts of 
information, 
suitable for in­
put or output to 
computers, can 
be relayed 
around the 
world via 
satellite.

Pointing towards 
geostationary satellite 
ATS-1 — one of the 
two antennae used by 
Sydney University for 
PACNET. Satellite re­
broadcasts with a 
power of just 40W! 

technically they are about the least 
complex part of the work.

The really complicated work has 
been going on inside, in the air- 
conditioned room which was once the 
home of one of SILLIAC's successors, 
the IBM 7040, before the operation of 
the University's main computer was 
hived off to independence in a separate 
building. Here, with a mixture of smart­
looking "off-the-shelf" computers and 
"do-it-yourself" boards of chips and 
switches built within the Department, 
the hardware has been developed to 
convert radio signals from the satellite 
into readable print-outs.

A visitor to the Department is shown 
a bewildering variety of miniature cir­
cuits, modulators and "packet" 
switching facilities. (A "packet" is a 
convenient fixed amount of informa­
tion into which messages can be divid­
ed for transmission.) This equipment 
"wraps up" message or data informa­
tion and forms a "packet" by appen­
ding sender and addressee informa­
tion.

The transmission speed is 9600 bits (ie 
about 1000 characters a second). In a 
talk given at last year's ANZAAS con­
ference in Hobart, Professor John 
Bennett, of the Computer Science 
Department in the School of Physics, 
pointed out that a decade ago, people 
settled for sending information at Telex 
rates of 100 bits (say 10 characters) a se­
cond, and talked hopefully of 2400 bits 
a second.

Now 48,000 bits a second is common, 
and a system is being developed to 
carry gigabits a second; a gigabit, 109 
bits, is about the contents of the En­
cyclopaedia Britannica," he said.

The main purpose of the experiments 
in the Department of Computer 
Science, however, is not to maximise 
the speed of transmission, but to 
achieve an acceptable speed reliably 
with low-cost equipment.

Explaining the background to the
University's involvement in network-
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Senior Technical Officer Remo di Giovanni demonstrates the microprocessor­
based data processing system. The system converts received radio signals into a 
form suitable for input to the Digital PDP-11 and Burroughs 1726 computers.

20VA CHASSIS OR FRAME MOUNTED

LOW PROFILE 
TRANSFORMERS

ing, Computer Science Lecturer Dr Ian 
Parkin said PACNET had originated 
from a US financed project linking by 
radio a number of terminals on the 
campus of the University of Hawaii.

"This project (appropriately named 
ALOHA) turned out to be a very in­
teresting experiment because it used a 
new cost-saving idea: single-channel, 
random access communication," said 
Dr Parkins.

"Instead of giving a separate channel 
to each terminal, which would have 
been quite expensive; it was possible 
for each terminal to send off its "packet 
of information and take the chance that 
it did not collide with another packet 
from a different terminal.

"If a collision did occur, the packets 
were sent out again after a suitable 
delay until they were received and 
acknowledged.

This "cocktail party' kind of conver­
sation between the terminals and the 
central computer proved effective. 
"Given the availability of a suitable 
satellite it was appropriate to set up 
PACNET, a similar experiment with ter-z 
minais communicating around the en­
tire Pacific area," he said.

Realising the significance to Australia 
of low-cost data communication in 
scattered communities, both within the 
country and in the Pacific, Professor 
John Bennett instituted membership of 
PACNET several years ago. About 15 
months ago, the Department's radio 
equipment came on air, and since then 
trial receptions and transmission have 
been carried out, and continual im­
provements have been made to the 
equipment.

Connections from the radio through
various microprocessors to the
Department's Digital Equipment PDP-

11 and Burroughs 1726 computers have 
been established. Data packets are 
received daily from Japan via the ATS-1 
satellite.

The satellite re-broadcasts with a 
power of only 40 watts — something 
like the power of a small light globe. It 
isn't surprising that the packets are 
sometimes "corrupted" by noise and 
interference upon arrival. One of the 
significant associated research topics 
involves the use of error-detecting and 
error-correcting codes to ensure 
minimal corruption of communications 
by noise interference.

At the beginning of last year, 
members of the Department of Com­
puter Science were pleased to find that 
their radios and aerials could be put to 
good use even when the satellite was 
not handling digital information.

The Department was approached by 
groups wishing to use PEACESAT, a 
different network of stations operating 
through the ATS-1 satellite for voice 
conferencing ... a rather more 
sophisticated variation on the "school 
of the air" in the Australian outback.

PEACESAT uses the satellite on the 
same frequency as PACNET, but at a 
different time of the day. It is used for 
educational, medical and community 
conferences. Australian educational 
and medical authorities have expressed 
interest in using the voice conferencing 
facilities at the University to discuss 
common problems with similar 
authorities throughout the Pacific 
region. PEACESAT may permit double 
usage to be made of the radio equip­
ment that has already been assembled 
for PACNET. ®

Type No.
PL12/20VA 
PL15/20VA 
PL18/20VA
PL24/20V A 
PL30/20VA 
PL40/20VA

Series Connections
12 volts at 1.67 amps
15 volts at 1.33 amps
18 volts at 1.11 amps
24 volts at 0.83 amps
30 volts at 0.67 amps
40 volts at 0.50 amps

Parallel Connections
6
7.5
9

12
15
20

volts at 3.33 amps 
volts at 2.67 amps 
volts at 2.22 amps 
volts at 1.67 amps 
volts at 1.33 amps 
volts at 1.00 amps

40VA CHASSIS OR FRAME MOUNTING

Type No. 
PL12/40VA 
PL15/40VA 
PL18/40VA 
PL24/40VA 
PL30/40VA

Series Connections
12 volts at 3.33 amps
15 volts at 2.67 amps
18 volts at 2.22 amps
24 volts at 1.67 amps
30 volts at 1.33 amps

PL40/40VA 40 volts at 1.00 amps

Parallel Connections
6
7.5
9

12
15
20

volts at 6.67 amps 
volts at 5.33 amps 
volts at 4.44 amps 
volts at 3.33 amps 
volts at 2.67 amps 
volts at 2.00 amps

60V A CHASSIS OR FRAME MOUNTING

Type No. 
PL12/60VA 
PL15/60VA 
PL18/60VA 
PL24/60VA 
PL30/60VA 
PL40/60VA

Series Connections
12 volts at 5.00 amps
15 volts at 4.00 amps
18 volts at 3.33 amps
24 volts at 2.5 amps
30 volts at 2.0 amps
40 volts at 1.5 amps

| Parallel Connections 
) single secondary 
) winding only

9
12
15
20

volts at 6.67 amps 
volts at 5.00 amps 
volts at 4.00 amps 
volts at 3.00 amps

9FT4*

15

Made in Australia and Guaranteed by:

JFEEBUSONE
FERGUSON TRANSFORMERS PTY.LTD.

331 HIGH STREET, CHATSWOOb. N.S.W. 2067.
This story courtesy “The Gazette”, publica­
tion of The University of Sydney.
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Electromagnetic
interference

... a problem of growing concern

Electromagnetic pollution is fast becoming a serious problem in in­
dustrialized countries. Already, in the United States, there have 
been reports of interference to all types of electronic equipment 
ranging from heart pacemakers and TV sets to giant computers.

by FREDERICK P. McGEHAN*
Blasting zone ahead. Turn off 2-way 

radio!
This is a sign commonly seen along 

highways where repair or construction 
is underway. It is perhaps the public's 
clearest indication that there is a 
problem called electromagnetic in­
terference (EMI for short).

Most people are not familiar with the 
term EMI. However, many do know 
what can happen if a driver operates a 
mobile radio while passing through an 
area where there is blasting: the radio 
can generate a signal that triggers 
blasting caps on dynamite. The result 
can be disastrous. Hence the sign.

This is just one very small example of 
EMI, a problem that has been growing 

*F. P. McGehan is a public information 
specialist with the NBS Program Information 
Office in Boulder, Colorado

rapidly in the last two decades to the 
point that the skies over our large cities 
have become literally choked with 
electromagnetic radiation. The sources 
are legion: radar installations at air­
ports, radio and television broadcasting 
towers, CB and mobile radios, and even 
sensors buried in our roadways that tell 
the traffic lights when to change.

The terms "electromagnetic smog" 
and "electromagnetic pollution" have 
been coined to describe the conse­
quences of all this radiated energy. Its 
proliferation in our environment 
results in interference with all types of 
electronic equipment, from mammoth 
computers to TV sets and heart pace­
makers. Where the electronic devices 
are used to control a vital function — 
such as regulation of the heartbeat — 
EMI can be dangerous.

The military is concerned because it 

uses electronic control systems in very 
sophisticated ways. And among its 
many concerns, the military recognizes 
that a stray electromagnetic signal 
might accidentally damage or even 
detonate munitions.

In addition to the interference 
problems, there is increasing concern 
on the part of the medical and scientific 
communities over the biological effects 
of this radiation on humans and 
animals. Initially it was believed that 
electromagnetic radiation produced 
only a heating effect in living tissue. 
Lately there has been evidence to 
suggest that there may be long-term, 
subtle consequences possibly involving 
the nervous system.

EMI problems have aroused interest 
in several federal agencies in the 
United States, including the En­
vironmental Protection Agency, the 
Department of Transportation, the 
White House Office of Telecom­
munications, The Federal Com­
munications Commission, and the 
Department of Defence. Many of the 
organizations have come to the 
National Bureau of Standards through 
its Electromagnetics Division in 
Boulder, Colorado, for assistance. They 
have come for help in determining the 
EMI environment and the susceptibility 
of individual pieces of electronic 
equipment to interference, and for 
help in finding ways to evaluate effec­
tive protection of equipment intended 
to prevent interference.

The electromagnetic story goes back 
to 1873 when James C. Maxwell, direc­
tor of the Cavendish Laboratory, Cam­
bridge University, postulated the ex­
istence of electromagnetic radiation. 
This theory was confirmed in 1888 by 
German physicist Heinrich Hertz who 
produced the first man-made elec­
tromagnetic wave. Succeeding inven-

Electromagnetic interference has caus­
ed problems with anti-skid braking
systems, and poses a threat to future
electronic engine controls.
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tors, most notably Guglielmo Marconi, 
devised equipment to generate and 
receive electromagnetic waves, par­
ticularly in the radio range of the spec­
trum. As a result, the world witnessed 
first wireless telegraphy and then voice 
transmission, which came to be known 
as radio.

Although entire industries were 
spawned by these discoveries, the 
amount of man-made electromagnetic 
radiation in the environment was 
relatively small until World War II. Most 
of the radiation resulted from radio 
broadcasting.

The discovery of microwaves in the 
1930's, and their application to radar 
during the war, led to new sources of 
electromagnetic radiation. After the 
war, radar was adapted for civilian uses 
and microwaves were used, among 
other ways, for long distance telephone 
communication.

The development of semi­
conductors, which allow more elec­
tronics to be placed in smaller and 
smaller configurations, added new 
sources of and targets for elec­
tromagnetic interference. The elec­
tronics revolution has now progressed 
to solid-state integrated circuitry and 
microprocessors that have resulted in 
low-priced CB radios and land-mobile 
transceivers and in applying control 
systems to difficult problems.

The consequence has been a 
dramatic increase in electromagnetic 
irradiation. At the end of World War II 
there were only six television stations in 
the USA; today there are more than 
1000 stations that transmit to 120 million 
television sets. In the same period, the 
number of radio broadcasting stations 
jumped from 930 to 8000. And a whole 
new era of broadcasting was ushered in 
with the popularization of CB radios. 
There are some 15 million licensed CB 

radios in homes and vehicles across the 
United States.

In 1975 the US Federal Com­
munications Commission received 
more than 100,000 complaints concer­
ning radio interference — and the FCC 
estimates that fewer than one in ten in­
terference problems gets reported. The 
Commission figures 9 million people 
will experience TV interference from 
CB radios in the year ending June 30, 
1979.

The EMI problem promises to con­
tinue to grow, particularly in the 
automotive industry, as mechanical 
parts and devices are replaced with 
electronic components. A foretaste of 
this came in 1975 when a National 
Highway Traffic Safety Administration 
regulation required the use of anti-skid 
braking systems on all new trucks and 
buses. To comply with the stringent 
NHTSA regulation, the industry chose 
systems that are electronically con­
trolled.

Unfortunately it was found that in 
some cases the operation of a CB radio 
in the truck or bus or in an adjacent 
vehicle was enough to trigger the brak­
ing mechanism. Because of this and 
other problems, the regulation was 
suspended for more than a year while 
bugs in the new braking systems were 
worked out. Some 18,000 new trucks 
were recalled in 1975 because of the 
EMI problem.

Detroit has already begun in­
troducing electronic controls — 
microprocessors — on selected lines of 
automobiles and wants to begin using 
them extensively within the next few 
years. These microprocessor-based 
systems will be programmed to 
minimize exhaust pollutants, manage 
fuel consumption, advance the spark, 
monitor safety functions, and optimize 
transmission shifting. In addition, air 
bags, which may become a mandatory 
safety device in future years, are 
triggered by electronic controls.

Auto makers are fearful that their 
heavy investments in these new systems 
could be compromised by EMI. At an 
NBS-sponsored conference on EMI at 
Gaithersburg, Maryland, in July 1977, 
automotive engineers called for more 
government-sponsored research on 
EMI and the electromagnetic environ­
ment in which vehicles operate in 
order to avoid overdesigning their new 
electronic control systems and to assure 
their safety for public use.

Another recommendation made at 
that conference was for the increased 
development of modern measurement 
methods to compare the performance 
of individual small electronic com­
ponents to that of large integrated 
systems in the face of mounting EMI 
problems. Interestingly, NBS is 
developing methods to measure both 
the impact of components on the elec­
tromagnetic environment and of the 
environment on the components. And 
the task is not easy.

Part of the difficulty lies in the nature 
of electromagnetic waves and the way 
they propagate (transfer energy). At a 
distance comparatively far from the 
radiating source, the waves are relative­
ly easy to measure and techniques for 
doing so have been known for a long 
time. The wave's shape is well defined 
at such a distance, and, if you were 
standing in front of it and could see it, it 
would resemble a plane of material 
moving towards you. Measurement un­
der these circumstances usually re­
quires instrumentation and good prac­
tice that recognize and identify reflec­
tions from the ground and other ob­
jects that can obscure the primary 
signal.

Below shows NBS' transverse elec­
tromagnetic cell. Electrical and elec­
tronic equipment can be tested inside 
the cell for susceptibility to elec­
tromagnetic interference.
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Electromagnetic Interference ...

However, most important in terms of 
EMI and the biological consequences 
of electromagnetic irradiation is the so- 
called near field. This can be com­
paratively close to the radiating object, 
say from a few centimetres or metres 
for a CB radio or land-mobile radio up 
to two kilometres for a satellite tracking 
station. It is here that the waves have 
not yet formed into a pattern and 
measurement is exceedingly difficult. 
"You can't take the same kind of in­
struments used for measuring the far 
field and put them in the near field and 
expect to achieve meaningful results," 
says Charles K. S. Miller, manager of 
NBS' EMI measurement program.

A second difficulty in approaching 
the EMI problem is the sheer number 
of interfering signals. If the in­
terference were caused by a single 
signal, "it would be easy to tackle," 
Miller notes. By pinpointing the fre­
quency and amplitude of the incoming 
signal, it would be possible to develop a 
shield and provide filtering on in­
coming wires to protect the electronic 
component from EMI at any one fre­
quency. But that is not the case in 
nature or in the world as man makes it.

"In the living environment you have 
a phenomenal number of different 
signals", Miller says. They come from 
radio and TV broadcasting stations; 
mobile radios in police cars, trucks and 
cabs; marine band radios; CB radios; 
and even satellites. Other devices in­
clude radar sets, garage-door openers, 

burglar alarms, active traffic sensors, arc 
welding machines, electric motors, 
auto ignition systems, and the corona 
of hieh-voltage power lines.

Miller sees the environment becom­
ing messier as new, consumer-oriented 
products come onto the market that 
radiate weak electromagnetic signals. 
He cites as examples the types of an­
tiburglar devices for use in businesses 
and homes that employ microwaves, 
and the new TV and electronic games. 
He also believes the frequency com­
ponents and waveform characteristics 
of new communications systems might 
add complications that are not present­
ly anticipated.

Still another difficulty in guarding 
sensitive electronic components 
against EMI is the fact that some of the 
equipment, particularly when used in 
motor vehicles, is constantly moving in 
and out of different electromagnetic 
environments. In addition to worrying 
about EMI from broadcasting and radar 
stations, designers of electronic com­
ponents for vehicles must take into ac­
count such things as electromagnetic 
sensors buried in the roadway to trigger 
traffic lights. A stray signal could cause 
a braking system to malfunction at an 
intersection and place the lives of the 
driver and others in danger. And, in ad­
dition to planning for all current elec­
tromagnetic environments, the 
designer has to try to anticipate future 
uses for electromagnetic waves and the 
corresponding potential for detrimen­

tal changes to the environment.
Two US federal agencies in par­

ticular, the Environmental Protective 
Agency and the Department of 
Transportation, are interested in 
measuring the sources and amount of 
electromagnetic radiation in the en­
vironment. In its efforts to protect the 
public from non-ionizing radiation, 
EPA is interested in developing a data 
base on electromagnetic radiation for 
major US cities. With such a base, the 
agency could determine over a period 
of years whether the electromagnetic 
environment is deteriorating, and if so, 
by how much. The Department of 
Transportation is interested in measur­
ing the EM environment around 
vehicles to define typical serious con­
ditions to which automobiles will be 
exposed.

In its work for DoT, the NBS Elec­
tromagnetics Division performed on­
site measurement studies utilizing 
specially designed instrumentation 
near vehicles that were equipped with 
mobile radios. The NBS measurements 
showed, to the surprise of the auto in­
dustry, that the near-field elec­
tromagnetic environment frequently 
was higher than the currently accepted 
US Standard for EM radiation exposure. 
Miller believes that the seriousness of 
this problem will increase as manufac­
turers encase electronic components in 
plastic rather than in metal and as metal 
shells are replaced by plastic ones in 
new vehicles. Current plastics offer no 
shielding against EMI.

High EM field levels around vehicles, 
Miller believes, not only endanger the 
functioning of electronic components 
but also pose potential health dangers 
to vehicle occupants. Ironically, he 
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notes, some of this irradiation comes 
from the very CB and mobile radios the 
drivers use.

Working for the Federal Aviation Ad­
ministration (FAA), NBS has been 
developing EM measurement in­
strumentation, methodology, and data 
so the FAA can determine radiation 
levels around antenna sites and airports 
and in airplanes. The FAA is interested 
in avoiding or minimising EMI 
problems that would disrupt 
navigational equipment, electronic dis­
plays for instrumented landings, elec­
tronic controls on the ground and in 
aircraft, and telecommunications. The 
FAA is also concerned for the health 
and safety of people who use equip­
ment that produces high elec­
tromagnetic fields. As in many other 
areas of EMI measurement, the exper­
tise and equipment to make the com­
plex measurements do not exist in 
private industry and can be found only 
at NBS.

Indeed, over the past several years 
the Bureau has pioneered the develop­
ment of novel instruments that can 
measure both the electrical and 
magnetic fields contained in EM waves. 
In 1973 a group of scientists in NBS' 
Electromagnetics Division won an 
award from Industrial Research 
Magazine for their development of a 
portable probe, called an electric 
energy density meter, that can be used 
to measure EM emitted by such diverse 
sources as navigational systems, 
microwave ovens, and radio and TV 
transmitters.

Another notable NBS contribution 
has been the development of the 
transverse electromagnetic (TEM) cell. 
This, essentially, is a large "clean room" 
where electronic machines and com­
ponents can be tested for susceptibility 
to known sources of EMI or for EM out­
put. In its most recent version, NBS has 
constructed a TEM cell that measures 
three metres by three metres by six 
metres and resembles somewhat a 
large, square boiler. The cell provides a 
three-quarter cubic metre test volume. 
More precise data on a component's 
vulnerability to EMI can be determined 
in the TEM cell's controlled environ­
ment than in the outdoors where the 
EM environment is continuously 
changing and hard to define.

In the decade since NBS first conceiv­
ed the TEM cell for the EMI 
measurements, a number of others 
have been constructed for use by the 
military as well as by private industry. 
AC Spark Plug, Motorola, RCA and 
Zenith are some of the firms that have 
adapted the TEM cell for their own EMI 
measurement and testing programs. 
The performance of the cell is limited 
by its size, and its size limits what it can 
test.

NBS is currently constructing an 
anechoic chamber at the Boulder 
laboratories. The absorbent material in 
this large room will prevent EM signals

Dean G. Melquist, an electronics technician with NBS/Boulder laboratories, 
checks the radiation pattern of a waveguide horn in an anechoic chamber.

The NBS- 
developed electric 
energy density 
meter. Here, the 
unit is being used 
to measure the RF 
energy level 
around a CB 
antenna mounted 
on a vehicle.

from bouncing or reflecting off walls 
and disturbing delicate measurements. 
"It's the difference between trying to 
take pictures in a room made of mirrors 
and a room with a soft, low-reflecting 
background," Miller says.

Because the concern over the ques­
tion of "electromagnetic smog" is 
relatively recent, the mechanisms for 
defining and combating the problem 
are still being developed. The govern­
ment needs to coordinate the activities 
of the nine separate federal agencies 
that are now involved in some aspects 
of regulating EMI. Another need is for a 
common language of EMI. "Right now 
there are tremendous ambiguities," 
says Miller, noting that a com­
munications expert and an electronic 
engineer may have different and 
therefore confusing ways of defining 
the same EMI phenomenon.

The urgency of these needs may 
become apparent over the next few 
years as more and more electronic con-

trol devices are introduced and as 
medical science uncovers new facts 
about the effects of long-term, low- 
level exposure to EM radiation.

One area that is sure to receive atten­
tion is the workplace. Some seven 
million workers are exposed daily to 
electromagnetic radiation as it is used 
in various industrial processes such as 
curing plastic and plywood and 
operating large arc welding machines. 
In some industrial measurements taken 
by the National Institute for Oc­
cupational Safety and Health, the EM 
fields in the working place were at least 
as high as 2600 volts per metre (where 
the standard is 194 volts per metre). The 
fields may have been higher, but the 
NIOSH instruments, provided by NBS, 
could not measure above 2600 volts per 
metre! ®

Reprinted from “Dimensions”, journal of the 
National Bureau of Standards, Washington, 
DC.
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The return of
the steam loco?
The coming oil energy “crunch” could change the face of railways, 
by bringing back the steam locomotive. But a modern steam loco 
would be quite different from the dirty, smelly designs of past 
years. Just how different is revealed in this article.

by PROF. M. THRING, DR J. SHARPE and P. Le SUEUR*

When the steam railway locomotive 
reached the peak of its development, in 
the 1930s, it was only a step away from 
those of early 19th-century desien, 
though bigger and more powerful. 
Engines of that sort, with hardly any up­
dating, still run today. It is no wonder 
that the emergence of diesel and elec­
tric locomotives led people in the in­
dustrialized countries to regard steam 
locomotives as old-fashioned and ob­
solete. Other countries followed the 
trend, with a few notable exceptions, 
and steam rapidly began to disappear 
from the world's railways.

This, no doubt, woula have been the 
end of the story, except for one vital 
factor — the energy crisis, and the oil 
shortage in particular. Without oil, at 
least with present technology, there

♦Department of Mechanical Engineering, 
Queen Mary College, University of London. 

could be no motor-cars and no 
aeroplanes. The world would be heavi­
ly dependent upon its railways for land 
transport, but without oil for the diesel 
locomotives.

Electrification, using coal-burning or 
nuclear power stations is one answer, 
but there are many railways that would 
be prohibitively expensive to electrify. 
For these, another form of power 
would be needed.

To raise steam is easy but, to many, 
the idea of actually going back to this 
tradition is repellent. True, the steam 
locomotive was dirty and smelly; its ash 
had to be emptied and it needed stok­
ing, oiling and lighting up hours before 
it began to work. Its thermal efficiency 
was at best only eight per cent, but it 
did have many advantages often 
overlooked today: it was reliable, its 
failures seldom leading to complete im­
mobility; it could produce a vast, in­

stantaneous power, and it lasted 
seemingly for ever. It was also capable 
of running with remarkably little 
overhaul (though at the expense of ef­
ficiency), a fact appreciated in coun­
tries where skilled fitters were few and 
fuel was plentiful.

But, most important of all, it could 
run on anything that could be burnt, 
including coal, oil, wood, gas, peat and 
sugar-beet.

Here, then, is one possible form of 
railway power for the future. But we 
need a steam locomotive that has all 
the important advantages and none of 
the big disadvantages of the conven­
tional machine. Above all, it should 
have a thermal efficiency comparable 
with that of diesel and electric 
locomotives.

Our research project, sponsored by 
the UK Science Research Council, is 
concerned with the mathematical 
modelling of steam cycles that could be 
applied to an advanced, efficient steam 
railway locomotive. Although we have 
not yet completed the mathematical 
model, a very promising design of 
locomotive has already emerged.

Our main aim was to design a 
locomotive that would burn coal in­
stead of oil. Coal-burning gas turbines

sectional elevation ot the proposed locomotive. It is designed for a maximum continuous 
overall thermal efficiency of 24.5 per cent. Overall length would be around 27 metres.

Compressor 5 Coal bunker 9 Auxiliary turbine 13 Heat accumulator 17 Superheater
Turbine 6 Feed heater tubes 10 Radiator panels 14 Distributor plate tubes
Exhaust branch 7 Starting gas cylinder 11 LP cylinder 15 Bed evaporative tubes 18 Condenser
Hot well 8 Feed pump 12 Emptying hatch 16 Fluidized bed 19 HP cylinder

power output of 2.5MW with an
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Perhaps things will never be quite like 
this again, but we couldn't resist 
publishing the above picture of one of 
the old D57 "Mountain" type 
locomotives. The D57 weighed 230 
tonnes and was one of the most power­
ful steam loco classes built in Australia.

were considered but there are big 
problems of erosion of their blades. It 
soon became clear that an expansion 
engine using a conventional Rankine 
cycle, with water for the working fluid, 
would be the best choice. Other fluids 
could be used, but their merits are 
small compared with their cost, scarci­
ty, and danger in use.

Having decided on a steam 
locomotive, our next step was to find 
ways to raise its thermal efficiency from 
the usual eight per cent to the diesel's 
20 per cent or so. With a Rankine cycle, 
this can be done in two ways: by raising 
the boiler pressure and by reducing the 
engine exhaust pressure. Railway 
engineers had appreciated this in the 
1920s and 1930s, and many unconven­
tional locomotives were designed in 
attempts to attain a better overall cycle 
efficiency by one or other of these 
means.

To raise the boiler pressure above 
about 2MPa (megapascals) needed a 
water-tube rather than a fire-tube 
boiler. This allowed very high pressures 
to be used, but to keep the 
termperatures to a reasonable level for 
a long boiler life, we finally settled on a 
mean pressure of 4.5MPa. We had to 
reduce the exhaust pressure and, bear­
ing in mind that a conventional steam 
locomotive exhausts to the at­
mosphere, in this instance we had to 
arrange to exhaust below atmospheric 
pressure or to a vacuum. This meant 

condensing the exhaust steam. The 
lower the condenser pressure, the 
higher the cycle efficiency, so we chose 
a pressure of 7kPa (kilopascals), 
because this gave us the lowest con­
denser temperature that would still 
allow cooling by atmospheric air.

We planned to pump the condensate 
back to the boiler, which meant com­
plete recycling of the water, apart from 
the small steam losses through glands 
and stuffing boxes, so we could use 
softened water to contribute to long 
boiler life.

The next aim was to ensure 
pollution-free combustion at maximum 
efficiency, with automatic stoking and 
ash removal. All this could be achieved 
by employing fluidized bed combus­
tion.

A fluidized bed comprises a quantity 
of inert material, such as sand, sup­
ported on a perforated 'distributor 
plate'. When air is blown through the 
plate, large bubbles form and agitate 
the bed, causing it to bubble up and 
behave rather like a boiling liquid. In 
this instance, the motion of the 
locomotive would aid the fluidization.

Coal sprinkled on such a bed burns at 
about 900°C and very efficiently heats 
evaporation tubes immersed in the 
bed. The hot gases leaving the bed can 
be used in gas turbines, but for reasons 
already stated we planned to use them 
to superheat the steam instead, and to 
heat the feed water.

A fluidized bed produces virtually no 
pollution. Its temperature is too low for 
ash to fuse or for impurities such as 
potassium and sodium to vaporize, 
while the large amount of excess air in 
it prevents carbon monoxide forming. 
Adding limestone to the sand stops sul­
phur dioxide being given off.

Ash is removed by blasting the mix­
ture of sand and ash from the bed into a 
cyclone, with an injector operated by 
bleeding off some of the fluidizing air. 
Separated by centrifugal action, the ash 
rises in the cyclone and is deposited 
into an ash well ready for emptying. 
The sand falls into a sand well and is 
returned to the bed by another air in­
jector.

The bed does not need expensive 
pulverizing machinery. It can burn coal 
in lumps of any size up to 25mm and, 
with only simple adjustments, can be 
made to burn any other fuel. A hopper 
or screw is all that is needed to feed in 
the fuel, which spreads itself across the 
bed; this is in contrast to the accurate 
stoking that an ordinary grate needs. 
The combustion efficiency is better 
than 98 per cent and the oed can be 
started up from cold in about 30 
minutes, using propane gas mixed with 
the fluidizing air and ignited by an elec­
tric spark.

For railway traction it is necessary to 
have a large starting torque, with lower 
torques at running speeds. 
Reciprocating steam locomotives 
always provided this, which is why we 
chose a reciprocating engine for our
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The return of the steam loco? . . .

design. However, at the low-pressure 
end of the cycle the volume of the 
steam is so enormous that reciprocating 
engines cannot handle it. A turbine can 
accept far larger volume flow rates and 
is ideally suited to the low-pressure 
end, but it develops its maximum tor­
que at its top speed, which, as had been 
found in the past, means having a com­
plicated gear box or an intermediate 
transmission system, either electrical or 
hydraulic, to adapt it to locomotion.

Trying to match the direct high- 
pressure cylinder drive with a low- 
pressure turbine and associated 
transmission was soon found to be 
highly undesirable. Therefore, we 
adopted a system originally invented by 
Gotaverken, a company in Sweden, for 
use on steamships. It uses the turbine 
power to drive a steam compressor, 
which compresses and reheats the 
steam between the high-pressure and 
low-pressure cylinders of the 
reciprocating engine. The theoretical 
loss through using mechanical power 
to heat the steam is less than the loss in 
a turbine transmission used for propul­
sion.

In our proposed system, each engine 
unit condenses its own steam in a con­
ventional shell-and-tube condenser 
cooled by circulating water. The water 

is cooled in radiators built around the 
outer shell of the locomotive, by the 
surrounding air. Of all the condensing 
systems used in locomotives in the past, 
this one has proved the most 
successful; the total space it takes is far 
less than when direct air-cooled con­
densers are used, because the heat 
transfer is better. These condensers can 
also provide the heating for the train.

The turbines also drive the radiator 
cooling fans, the cooling-water pumps 
and the 'wet-air' pumps but, to mate 
the boiler unit self-contained, an aux­
iliary turbine is included to drive the 
blower for fluidizing the bed and the 
reciprocating feed pump. A direct- 
current motor drives the blower when 
starting from cold, drawing its supply 
from batteries which are recharged by 
the same machine working as a 
generator when the auxiliary turbine is 
running. The auxiliary turbine exhaust 
is mixed with the incoming feed water 
to provide first-stage feed heating.

The locomotive is designed to be 
controlled by only one lever, in addi­
tion to the 'dead man's handle' and the 
brakes. The lever activates a hydraulic 
control system, synchronizing the 
operation of the locomotive's various 
parts. The cylinders' poppet valves and 
cut-off controls are intended to be 

hydraulically operated, too. If anything 
should fail, the driver could over-ride 
the automatic system and continue 
operating the undamaged parts of the 
locomotive by means of a complete set 
of manual controls.

Our work on the economics of the 
locomotive proves that it would be 
superior in all ways to diesel and elec­
tric traction. First and foremost, its 
overall thermal efficiency has been 
calculated as 24.5 per cent. This is 
equivalent to a diesel locomotive's 
peak efficiency, but if we plot our 
locomotive's efficiency against speed 
the curve is flatter than a diesel's, which 
means that our machine would be the 
more efficient over most of the range 
of operating speeds.

The capital cost would be less than 
that of a diesel, which has a large, com­
plex engine. All the steam-cycle com­
ponents are available 'off the shelf', and 
nave been tried and tested in other 
branches of engineering. It would be 
cheaper than an electric system, of 
course, which has to include the elec­
tric conductor and installations. The 
steam machine would need no more 
maintenance than a diesel does; it 
would be cleaner and would produce 
less pollution, as already explained.

It would be more reliable too, rarely 
stopping dead as a diesel does when it 
breaks down, or an electric locomotive 
when the overhead wires fall down. 
What is more, the eyesore of miles of

Continued on page 125
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TV channel 5A and the threat 
to the 2-metre amateur band
As expected, the editorial in the September issue, relative to TV 
channel 5A, triggered reaction in amateur circles ranging from 
concurrence to consternation. Hopefully, however, it will have had 
the desired effect of prompting amateurs to organise facts and 
figures to back up their many words on the subject.

The problem presently facing the 
amateur fraternity is largely a flow-on 
from the vigorous and successful cam­
paign by commercial and hifi interests 
to recover the band 88 to 108MHz for 
FM broadcasting. This has forced the 
Government to revise drastically their 
use of the various TV channels, with a 
much greater emphasis on channel 5A. 
Occupying the frequency band 137- 
144MHz, it is immediately adjacent to 
the 144-148MHz amateur band, giving 
rise to apprehension that there will be 
mutual interference between the two, 
with the amateurs ultimately having to 
concede their rights to unhindered 
operation.

It so happens that TV channel 5A has 
been operating for many years, serving 
the Wollongong area about 80km south 
of Sydney. It has always been seen as an 
odd frequency in terms of spectrum 
planning and antenna design but there 
has been no obvious pattern of conten­
tion in that area arising from its prox- 
imity to the 2-metre band.

Therefore, when Victorian amateurs 
in particular began to be alarmed by a 
proposal to make wider use of channel 
5A, we were surprised to find 
Wollongong quoted as a sorry example 
of what to expect.

By "we", I mean members of our staff 
who are active on the 2-metre band, 
plus our Amateur Band correspondent 
Pierce Healy. As I said in the editorial, 
we started asking deliberate questions, 
but with a negative result. Not even the 
local radio inspector seemed to be 
aware of any significant problem!

It therefore seemed obvious to us 
that the kind of argument doing the 
rounds in early August, when the 
editorial was written, would not hold 
up at a departmental and parliamentary 
level. Hence our remark to that effect, 
and the clear implication that amateurs 

would need to "demonstrate and 
document" the likely problems in the 
field, rather than rely on statements 
that might, too easily, be shot down in 
flames.

A file full of protest letters will im­
press upon politicians that there is a 
group in the community called 
amateurs and that they feel strongly 
about a certain matter. To that extent 
the letters will have served their end.

But it is vitally necessary to remember 
that departmental authorities and 
politicians are also under a lot of 
pressure from competing interests who 
are not the least bit concerned about 
amateurs.

Faced with such pressures, the 
authorities may well take refuge in 
facts, or what pass for facts at the time. 
Far from being an example of chaos, a 
casual look at the NSW South Coast 
could well provide them with the 
assurance that "she'll be right mate!" 

Elsewhere on these pages we 
reproduce, in somewhat abbreviated 
form, a letter to hand from Stephen 
Gregory, VK30T, who did a lot of the 
early stirring in this matter. I suggest 
you read it.

In summary, the amateur case, as put, 
may be re-stated thus — and it begins 
to hang together:
• The amateur service has already suf­

fered from the introduction and 
adoption of TV channel 0 (45- 
52MHz) because of mutual in­
terference with the 6-metre amateur 
band (52-54MHz). The position will 
be compounded by wider use of 
channel 0 and the reported inten­
tion to reduce the 52-54MHz 
amateur band to a secondary ser­
vice.
Having thus been squeezed out of
the 6-metre band, the 2-metre band
has become doubly important to the

amateur fraternity for a whole varie­
ty of transmission modes and objec­
tives. Increased use of TV channel 
5A will inhibit use of this band also, 
particularly in respect to the more 
technically ambitious modes.

• The situation on the NSW South 
Coast is non-typical because 2- 
metre amateur activities there have 
tended to gravitate around FM and 
repeater techniques in the high end 
of the band from 146 to 148MHz. 
The few amateurs who have sought 
to operate with higher power and 
other modes towards the low end of 
the band have, in fact, run into in­
terference problems. Confirmation 
of this is available from ....

• In other states, wider use has been 
made of these other modes. These 
are the activities which are currently 
threatened, as will be further evi­
dent from the field test data at­
tached.

• If amateurs, operating legitimately 
within their own 2-metre band, are 
obliged to cease transmission in the 
event of interference, they will 
simply not invest in high technology 
equipment and the pool of com­
munications technology skill, 
already at risk in Australia, will be 
further diminished.

• The Government should seek some 
other course along which to 
reorganise the television broadcast 
service as, for example, by utilising 
the UHF spectrum wherever possi-

That last point brings me back to the 
September editorial and to the final 
remarks in the letter, as quoted. I 
repeat: the editorial was not written to 
"knock" the amateurs, who are well 
represented on our technical staff, but 
to prompt a more systematic marshall­
ing of the facts which might support *he 
amateur case. Having had some in­
volvement in the recent Broadcasting 
Tribunal hearings for FM licences, I am 
keenly aware how an inadequately sup­
ported case can be torn to shreds by 
those who have a mind to challenge.

It is also fairly clear that many of 
those who read the editorial never got 
beyond the first few pars, in terms of 
their reaction, and completely ignored 
the "constructive advice" with which it 
concluded. Let me repeat the three 
relevant paragraphs:

"Assuming that greater use does 
have to be made of channel 5A to help 
clear the FM band, thej critical thing is 
therefore to pressure the authorities to 
do what they have already done for 
many other translators: to feed them 
via UHF.

"A further and logical step would be 
to instal, not just a UHF link, but a UHF 
service in parallel with the main 5A 
regional. Viewers could be encouraged 
to use the UHF signal to reduce depen­
dance on 5A, and to hasten the day 
when it could be phased down and out.

"Indeed, it should be possible, as
funds permit, to parallel other
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pt inted circuit/
Instead of knocking the amateurs ...

Dear Sir,
In common with several persons from 

Western Victoria, your concept of two 
metre operation stems from your ex­
perience of the 2m FM system. I'm sure 
you are aware that there is a world below 
146MHz where narrow band SSB and 
CW transmissions take place. It is this 
world that is threatened, not that of the 
toy radios.

My earlier comments were based on 
information obtained from amateurs 
residing in Wollongong and outer areas 
such as the Blue Mountains where 
viewers watch the distant TV channels. I 
also spoke with an amateur in Goulburn 
to reconfirm what I had already ex­
perienced when I worked there: the total 
wipe-out of the input to the National 
Translator by any two-metre low-end 
transmission.

For sure, amateurs can reduce power 
and still access repeaters successfully, 
and minimise reports of interference. 
Maybe one of the reasons that few 
reports reach the Ri's lies in the number 
of mobile transmitters that are not iden­
tified during their generally short trips 
through suburbs.

In Melbourne, all 6m FM traffic is 
mobile or at power levels less than 250 
milliwatts if based at home. Even this 
small amount can wipe out a TV set.

Last year, during a rally, the test 
pattern disappeared from the screen of a 
TV set in a Newcastle shop window — 
presumably because I hit the button on 
146MHz with 25 watts.

I am aware of the total lack of SSB ac­
tivity on the South Coast near 
Wollongong, because my friend VK5CHL 
tells me of the waste of time when he 
keys 400 watts towards Sydney.

VK2BHO will tell you what he told me 
about the 5A problem from Warilia if you 
care to ask him.

Hugh VK5BC doesn't operate 144 
SSB anymore because he is 15 miles 
from the TX and causes untold in­
terference to several TV sets.

Hams in Mildura working tropo 
through Berri are experiencing hash and 
white noise at 90 miles, and out here at 
Hamilton 0 fills the lower end of six with 
hash and that's 180 miles.

VK3YII and VK3ZBJ together with 
VK3AHJ have produced a video tape 
showing all the signal to signal ratios and 
adjacent channel levels to cause severe 
wipeout of sound and picture on 5A. This 
was conducted under laboratory con­
ditions. In the field with inferior antenna 
installations, the situation worsens.

Next time you are talking to your un­
concerned RI or a true Wollongong 
VHF'er, ask if they operate 2m SSB as 
distinct from 2mFM.

If I am permitted access to a high 
power tropo station for one weekend I 
can show you just how the reports roll in.

I managed 68 for six metres during one 
30 minute Japan opening inOctober 1976.

The east west path through Hamilton 
is the best tropo path in Australia. Three 
moon bounce stations use the low end 
and all are within the access area of the 
outlying translators. Many more use 
medium and high power for Oscar and 
tropo working. The other night we had the 
first auroral propagation on two in 38 
years, but I noticed only VK5, 3 and 7 on 
the air. Where were the 2's?

In the past five years two contacts 
have occurred to VK2 area on two 
metres. Recently a very rare tropo to 
Bathurst occurred. For the same period 
there have been literally hundreds of 
QSO's beween VK6, 5, 3 and 7 on 2m 
tropo.

I suggest that lack of low-end activity 
in NSW, not lack of interference that is 
responsible for the absence of complaints.

You mention the word "emotive”. 
Since 1962 I have seen one metre and 
the lower half of six, both go; 576 ear­
marked for the mythical UHF TV service 
and then 11 metres.

There is a suggestion that six will be 
dedicated as a secondary service to 
amateurs during WARC, and now they're 
sticking 100kW worth of old channel 3 
Canberra in the middle of about $20,000 
worth of two metre gear, in Western Vic­
toria and SE South Australia.

Not content with the main Tx site 15 
miles from Hamilton, they intend to swing 
the translators at present taking 3 over to 
5A. Three translators are on the main 
highways where extensive 2mFM occurs. 
Two more are in larger provincial towns, 
with two more still to come. And get this: 
one will take 5A and spout it out at UHF.

Mt Arapiles near Horsham will have a 
400 watt unit taking 5A so that's the end 
of 2mFM in Horsham.

I suppose you know they slipped an 0 
in at Tamworth at 400 watts and ended 6 
metre operation there?

Also Harry in Gympie, VK4ZHG will tell 
you a little about 5A up there as well as 0 
on ground wave from Brisbane.

I met with Mr Fraser recently and the 
meeting didn't exactly boost my faith in 
the fact that there will be support coming 
from within the cabinet. I believe that 
commercial interests have dealt a death 
knock to the 2 metre band in Australia. 
However I'm not prepared to sit back and 
await the knock on the door.

Neville, with your position as an Editor 
you can get to the root of things in a way 
that none of us can. So instead of knock­
ing us, how about adding your weight to 
our cause down here; that's if you are in­
terested? I'm quite sure the 5A convenors 
would be glad to hear from you with some 
constructive advice.

STEPHEN R. GREGORY VK30T, 
(Box 622, Hamilton 3300).
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FORUM — continued

troublesome VHF channels with a UHF 
service, so that our spectrum problems 
will gradually wind down rather than 
up!

While amateurs would like to see a 
summary abandonment of TV channels 
0 and 5A, a hard fact of life may well be 
that it is not an immediate option for 
the Government:
• They are under pressure to provide 

more FM and more TV outlets.
• They simply cannot go on piling 

more TV transmitters on to a reduc­
ed number of VHF channels, as 
witnessed by the fact that the recent 
changeover in Newcastle to 5A has 
given evidence of co-channel in­
terference with the Bateman's Bay 
translator, 218km to the south!

• There could be a sharp public and 
commercial reaction to any attempt 
to impose a UHF service in an area 
where a significant proportion of 
the receivers did not cover UHF.

From the NSW WIA news broadcast 17-9-78
"On the channel 5A situation, material 

is now being gathered together to prepare 
a technical submission to the minister. 
Not too much information has been 
forthcoming, particularly from amateurs in 
areas where channel 5A TV already
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However, if the Government is lock­
ed into the use of channel 5A protem, it 
is not locked into the situation of hav­
ing to feed a whole array of translators 
from 5A, off air. It would have the op­
tion of requiring that the translators be 
fed via a UHF link and this would ob­
viate one very obvious hazard.

At last count, something like 30 
translators throughout the com­
monwealth already operate in this 
manner.

We went on to suggest that, as funds 
permit, the controversial transmitters 
be paralleled, not just with a UHF link 
but with a complete UHF transmitter, as 
the first step towards taking pressure 
off the VHF channels.

We still think that those suggestions 
are "constructive"!

Earlier on, I stressed the need for 
amateurs to marshall all their facts, if 
their cause is to stand up to scrutiny by 
the administration. An example of what 
may otherwise happen is provided by a 
situation reported in a recent issue of 
the US journal "Stereo Review".

By way of explanation, there have
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been a very large number of complaints 
to the American FCC about penetration 
into audio equipment by the signals 
from CB, amateur and other 
transmitters. For the most part, the 
offending transmitters have proved to 
be within specifications, the problem 
usually turning out to be one of in­
adequate shielding and/or filtering 
within the audio equipment.

Out of this none-too-pleasant situa­
tion has come proposed legislation, 
which would officially identify the 
nature of the problem and make it an 
obligation that all future audio equip­
ment exhibit much greater resistance to 
RF penetration.

Not unexpectedly, the proposal has 
delighted the transmitter operators, in 
that it virtually lets them off the hook. 
However, it has stirred up a hornets' 
nest of opposition from the manufac­
turers and distributors of audio and 
other affected equipment.

They see the FCC as a potentially 
biased body, likely to be involved in 
framing, interpreting and administering 
any such legislation. They distrust the 
methods which the FCC may use to 
define and measure field strengths 
against which audio equipment must 
be proof. They are worried that the 
FCC could impose "cures" for RFI on 
the industry which would compromise 
ultimate equipment performance.

The report in "Stereo Review" con­
cerned a US Senate sub-committee 
hearing, concerned with the conflicting 
points of view, and attended by 
"heavies" from the FCC, National 
Bureau of Standards, Consumer Affairs, 
the hifi and broadcasting industries and 
the ARRL.

Early witnesses testified to the dif­
ficulty and cost of setting up and ad­
ministering standards, from the view­
point of both Government and in­
dustry. It was one thing to plan legisla­
tion; it was quite another to make it 
work!

It then fell to the ARRL spokesman to 
support the cause of RFI legislation 
which, and I quote, "has always been 
spearheaded by ARRL members".

The ARRL presentation started off in 
fine style with the spokesman produc­
ing an array of "props" — capacitors, 
chokes, shielded wire, etc, plus an of­
ficial ARRL booklet on how to deal with 
RFI.

Why was everybody getting so 
fussed?

Unfortunately, they left themselves 
wide open to be shot down in flames 
because the RFI booklet was dated 
1951! Again I quote:

"The ARRL people seem to be of the 
opinion that the kind of response- 
affecting filtering that may have been 
acceptable in 1951 would be equally 
acceptable today".

The lesson is painfully obvious: if 
amateurs are not to be shot down in 
flames, they have to keep their powder 
dry and protect their flanks.

Ouch! ©
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supporting software and in-store programming.

Silicon Valley has recently added over 2,000 passive 

components to its already extensive range. If you need 

electronic components with off the shelf availability visit 

the electronic supermarket of Silicon Valley.

Silicon Valley has more than 7,000 active and 

passive components with off the shelf availability.

MPU

aww. ■

S¡lÍC®N ’
Silicon Valley Stores
SYDNEY: 
23 Chandos Street, St. Leonards 
Tel (02) 439 2965 
Shop 4, PO Arcade, Joyce Street, Pendle Hill 
Tel: (02) 636 6566

WE 
EVERYWHERE

BRISBANE:
22 Ross Street, Newstead 
Tel: (07) 521339 
MELBOURNE:
380 Bridge Road, Richmond 
Tel: (03) 429 4780

ADELAIDE:
170 Sturt Street, Adelaide
Tel: (08) 51 4080
NEW ZEALAND:
AUCKLAND
7-9 Kirk Street, Grey Lynn. Tel: 761169

Authorised Distributors

NSW
Pre-Pak Electronics
718 Parramatta Road, Croydon
Tel: (02) 7976144

In-Electronics
84 Ramsey Street, Haberfield 
Tel: (02) 799 3331

Kit-Sets
657 Pittwater Road, Dee Why
Tel: (02) 982 7500

Applied Technology 
109-111 Hunter Street, Hornsby
Tel (02) 476 4758

Martin De Launay
270 Kiera Street, Wollongong
Tel (042) 28 6020
Serve-U Appliance Centre 
107 George Street, Bathurst 
Tel (063)311356

Rendell Research
Ringwood Road, Exeter

ACT.
Diacom
29 Colbee Court, Philip
Tel: (062) 82 3581

QLD
Kit Sets
293 St. Pauls Terrace, Fortitude Valiev
Tel: (07) 52 8391

Hunts Electronics
P.O. Box 546, Toowoomba
Tel: (076) 32 9677

VIC
Rod Irving Electronics 
499 High Street, Northcote
Tel: (03) 489 8131

Stewart Electronics
240b Huntingdale Road, Huntingdale
TeL (03) 543 3910

South West Electronics 
119 Hopkins Street, Footscray
Tel: (03) 689 3819

S.A.
Ktronics
260 Wright Street, Adelaide
Tel: (08) 212 5505

W.A.
Atkins Carlyle
1-9 Milligan Street, Perth
Tel: (09) 321 0101

Fill in coupon for the following Silicon Valley Customer Services
Tick
□ Active Components Price List □ Literature/Data Price List 
□ Passive Components Price List □ Mail Order Information
□ M.P.U. Price List □ Complete List of Stockists

Name

Address

State Post Code

Post to Silicon Valley, P.O. Box 898, Crows Nest, N.S.W. 2065.
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i'm MODEL
303

PORTABLE 
OSCILLOSCOPE
15 MHz Dual Trace Portable Oscilloscope 
with three-way power supply
15 MHz/5 mV
Offers high sensitivity of 5 mV/DIV in DC to 15 MHz bandwidth. 3 
inch CRT with 1.5 kV regulated accelerating voltage gives you a 
clear bright display.

FULLY AUTOMATIC TRIGGERING
In the automatic position the time base is free running (in the 
absence of a signal) for quick zero line references at all sweep 
ranges. The time base is linked to the chopped/alternate modes 
anarV line/frame displays and change-over is completely automa­
tic. Fastest sweep rate of 200nsec/DIV makes the display of fast 
transition time signals possible.

THREE POWER SOURCE
Operates with standard line voltage (90 to 260 V) or from the inter­
nal rechargeable Ni-Cad battery, that provides 2 hours operation 
before rechargina is required. It also operates from any external DC 
voltages of 11 to 30 V, eg car batteries, standard “C” size or UM-1 
battery cells, etc.

SMALL and LIGHT
Measures 113 mm high by 223 mm wide by 298 mm deep, and 
weights only 4.5 kgs (5.5 kgs including battery). A robustly built 
handle is provided for carrying in the field and for the best viewing 
of the display on the work bench.

You have 
your own 
calculator.

$595 excluding tax.

Why 
not a 
DMM

Fluke 8020A 
DMM for

Field Service:

Finally, a digital multimeter that’s 
yours, just like your pocket calculator, 
and more useful.

You pack only 13 ozs. in your pocket 
or service kit, but size is deceptive. The 
8020A has more useful features than 
any other multimjeter available—at 
any price! Features like 26 ranges and 
seven functions, including conduct­
ance. 2000-count resolution. Hi/lo pow­
er ohms.

And it’s rugged. The high-impact 
case protects a minimum number of 
component parts (47 in all), and they’re 
all readily available from any of the 
worldwide Fluke service centers. Your 
8020A is factory calibrated by NBS 
traceable equipment. And we guaran­
tee it’ll live up to published specs for a 
full year.

The 8020A is a true field instrument, 
designed with a highly readable LCD 
display, and inexpensive 9V transistor 
battery power for continuous use up 
to 200 hours. Reliability, quality and 
value: that's Fluke tradition.

$188 excluding tax.

Instrumenta Pty. Ltd.
SYDNEY
PO Box 30, Concord, 
NSW. 2137. 13-15
McDonald St, Mortlake, 
NSW. Phono (02) 736- 
2888. Telex 25887.

banHcorcJ

MELBOURNE
PO Box 107, Mt Waver­
ley, Vic. 3149. 21-23 An­
thony Drive, Mt. Waver­
ley, vic. Phone (03) 233- 
4044.

ADELAIDE
Phone (08) 51-3521.

PERTH
Phone (09) 325-3144

BRISBANE
Phone (07) 229-3161

28 ELECTRONICS Australia, November, 1978



PROFESSIONAL
Nashville,the Center of Country Music, 

is Stanton Country, too!

Kitty Puckett checks out 45 rpm stamper, while auditioning one at 33V3 rpm.

The Nashville Production Co., uses Stanton exclusively 
throughout its two Disc Cutting Studios. Naturally, they are 
mostly involved with Country Music, but they also get into 
Pop and Rock.

John Eberle, Studio Manager, states that they use the 
Stanton Calibrated 681A “for cutting system calibration, 
including level and frequency response” . . . and they use 
the Calibrated 681 Triple-E in their Disc Cutting operation 
. . . with plans to soon move up to the new Professional 
Calibration Standard, Stanton’s 881S.

Each Stanton 681 series and 881S cartridge, is guaran­
teed to meet its specifications within exacting limits, and 
each one boasts the most meaningful warranty ... an indi­
vidually calibrated test result is packed with each unit.

Whether your usage involves recording, broadcasting, or 
home entertainment, your choice should be the choice of 
the Professionals . . . the Stanton Calibrated Cartridge.

LER213

STANTON
And remember, you can’t get the best out of your Stanton 

Cartridge unless you use a genuine Stanton Stylus.

Sole Australian Distributors

MMNW LEROYA industries^ 
vUuVVvVU WA Head Office: 156 Railway Pde., Leederville 6007. Phone 381 2930.

N.S.W. Office: 7 Jordan Rd., Wahroongah 2076. Phone 487 2543.
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Meet the New Leader....

S.500D Specification Features* Power output 340W R.M.S. into 4 ohms 500W R.M.S. into 2.5 ohms♦ Bridged Mono output 900W R.M.S. into 5 ohms640W R.M.S. into 8 ohms* Intermodulation Distortion Less than 0.02% from] 20Hz to 20KHz F1 60Hz.* Integral “Force Cooled Dissipators" for reliable operation into adverse loads.* Power Bandwidth +0, — 1 dB from D.C. to 20KHz.♦ Very low Transient Intermodulation Distortion. Restricted rise time, fast slew rate.* Input sensitivity 0.75V for 300W into 4 ohms.* Noise 105dB Below 180W into 8 ohms 10Hz to 20KHz. Unweighted.* Elaborate system protection against short and open circuit operation* Small size 3%" x 19" Rack mounting.♦ 1KVA Toroidal power supply providing 55 joules I of energy.

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

h||h SOUNDS a lot better
— "" — I ¡taratura availahla frnm tha Australian Distributorselectronic Literature available from the Australian Distributors:

W C. WEDDERSPOON PTY. LTD., 3 FORD ST., GREENACRE, N.S.W. 2190 
PHONE: 642-3993; 642-2595
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UP-TO-THE MINUTE RECORDING
STUDIOS INSTALLED BY EMI by NEVILLE WILLIAMS

Traditionally in the forefront of the Australian recording industry, 
EMI are currently rebuilding and re-equipping their studios in 
Castlereagh St Sydney, giving them a recording complex in world 
class. Amongst the many facilities is a huge mix-down console, 
capable of complete computer control.

To the average person entering a 
recording complex, the actual studios 
provide the automatic centre of attrac­
tion. With their sometimes odd dimen­
sions, wall panelling and carpeting, 
they have a highly functional 
atomsphere, heightened by an assort­
ment of microphone booms and 
stands, cables, moveable partitions, 
non-squeak chairs and other parapher­
nalia.

When a recording session is in 
progress or a rehearsal, the whole 
scene comes alive and the studio seems 
more than ever the place to be. Ad­
mittedly there may appear to be some 
activity in the room behind the glass 
panel, but it's low key relative to the 
main action!

But talk to the technical staff at EMI, 
Castlereagh St, and you find that the 
emphasis is more the other way. The 
studios and what happens in them is 
taken almost for granted; for them the 
real interest lies behind the glass pan­
els; in the equipment which allows 
them to assemble the sound into the 
form in which you will ultimately hear 
it.

The equipment now coming into ser­
vice is just about the ultimate in 
present-day analog technology and 
represents a deliberate choice by EMI 
engineering management: to re-equip 
with the best right now, and worry 
about a switch to tomorrow's digital 
techniques only when they are proven 
and available.

It was in 1926 that the then Columbia 
Graphophone (Aust.) Ltd set up the first 
Australian recording studio at 
Homebush, one of Sydney's nearer 
western suburbs. The move more or 
less coincided with the industry 
changeover to electrical recording.

Five years later, in 1931, Columbia 
amalgamated with the Gramophone 

Company (HMV) and output from the 
Homebush studios increased markedly. 
It was further increased in 1936 with the 
recording of serial episodes for playing 
on Australian radio — serials like "Dad 
and Dave", "Martin's Corner" and 
"Courtship and Marriage". In the 
following years, those early transcrip­
tions, carrying the EMI label, turned up 
in a variety of overseas countries, and 
some of the episodes still enjoy the oc­
casional re-broadcast.

It so happens that the very first issue 
of this magazine in monthly format — 
then titled "Radio & Hobbies" — told 
the story: "How George Edwards 
Makes Transcriptions". The date was 
April 1939 and the serial specifically 

A somewhat hazy but historic picture from our first issue as a 
monthly magazine. From the left: George Edwards, a man of 
many voices; his wife, Nell Stirling; and scriptwriter Maurice 
Francis, recording a radio serial at tne EMl/Columbia studios in 
Homebush.

mentioned: "Inspector Scott" — an 
astute crime buster who managed to 
solve every crime right on cue each Fri­
day evening! The 12-minute recordings 
for each episode were made direct-to- 
disc, on 15-inch wax coated masters.

In the early 1950s, EMI transferred 
their recording activities to a new 3- 
studio complex in their Castlereagh St, 
City building. They incorporated all the 
then forward-looking architectural and 
acoustic features, and an array of then- 
modern electronics. Five EMI type 
BTR2 tape recorders were provided ror 
mastering but — just in case — the disc 
cutting room was so placed that direct 
visual access to the studio could have 
been arranged. It never was!

It is a tribute to those responsible 
that, while there has been progressive 
up-dating, the basic complex com­
missioned in 1954 has only recently had 
to be stripped out and rebuilt. Even so, 
the Company was most reluctant to 
take the original large studio A out of 

'commission, because of its long and 
wide acceptance as a desirable venue 
for large-group recording.
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But the recording scene has changed 
profoundly in the last decade. Modern 
pop music is performed and monitored 
at a much higher level than the music 
of yesteryear, so that considerably 
more acoustic isolation is necessary 
between studio and control room, and 
between each and the remainder of the 
complex. Accurate monitoring and 
mixing is impossible if sound can be 
heard direct from the studio while, 
conversely, performers can be disturb­
ed by echoes from the control room 
speakers.

Again, many modern musicians 
become deeply involved in production 
and mix-down, with the result that the 
control room needs at times to accom­
modate, not only the technical equip­
ment and the balance engineers but 
musicians and others who want to be 
directly involved in shaping the final 
sound. It means space, room to relax 
and listen, and an acoustic environ­
ment reasonably representative of a 
domestic lounge room.

The remodelled recording complex 
occupies two floors of the Castlereagh 
St building. On the seventh floor is a 
reception and waiting area, administra­
tion centre and a general office. There 
are technical workshops, disc and tape 
mastering rooms, a small commercial 
studio with control room and an in­
stallation about which EMI engineers 
are particularly enthusiastic — a com­
plete new "state of the art" mix-down 
suite.

On the eighth floor is a large foyer 
area for musicians, tape and equipment 
storage rooms and two studios com­
plete with individual control rooms. 
Studio A is even larger than it was 
originally, with a generously propor­
tioned control room protruding into 
one corner, giving excellent visibility 
from the control centre. Studio B is less 
spacious but still large enough to ac­
commodate a group of 20 or more 
musicians.

The system under which the complex 
operates assumes that the respective 
studios and their control rooms will be 
used primarily for recording onto 
multi-track master tape. This done, the 
tapes are taken to the special mix-down 
room on the seventh floor where the 
operators have, at their fingertips, 
every needed facility for mixing down 
to a stereo master recording. More 
about this later.

Experience has shown that the mix­
down process can typically occupy 
about one third the production time 
for an album. By transferring this work 
to the special mix-down suite, not only 
can it be done more efficiently, but it 
frees the studios and control rooms for 
their prime purpose.

The success of the system depends, 
to a large degree, on having totally un­
iform — and accurate — listening con­
ditions in the control rooms and mix­
down suite. Uniformity and quality 
would obviously be at risk if staff and 
producers continuously had to make

1954 The main EMI recording studio, commissioned in 1954 and only 
recently dismantled. Note the extra viewing port just below the 
ceiling line. Intended to facilitate direct-to-disc recording, it was 
never used for this purpose, all mastering being done on tape.

value judgements about balance, 
depending on the room in which the 
work was being done.

It is also important to have a high 
degree of compatibility between 
equipment, partly for the same reason 
and also to facilitate the task of those 
having to use it.

With these requirements in mind, 
EMI's Studio General Manager, Nigel 
Wake, visited a number of overseas 
studios and spoke with many well in­
formed acousticians before deciding 
upon the acoustic philosophy that 
should be used, with particular 
reference to the control rooms and 

The new EMI studio B, attractively finished in deep maroon and 
green, with lighter buff panels. Beyond the doors is a separate 
annexe which can accommodate a grand piano or other in­
struments which the producer may wish to isolate acoustically 
from the main studio.

mix-down suite.
This led to the rejection of what has 

often been the philosophy to date: to 
aim for (but not necessarily achieve) 
listening accuracy at any point in the 
control room.

The design philosophy now 
preferred by EMI is to aim for — and 
realise — a super-accurate listening 
area at the control console, hopefully 
extending to the area immediately 
behind the console, where additional 
personnel can be accommodated.

In an effort to achieve this, the con­
trol room provides appropriate frontal 
acoustics with a carefully placed stereo
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If he were around today 
we know he would use it.

Throughout his career as a composer and performer, there is no doubt 
that Franz Liszt went first class all the way. So it’s logical to suppose, if he 
was around today, he would choose a chromium dioxide tape for 
recording and playback.
If you want to go first class too, choose Agfa Stereochrom and get 
unsurpassed recording characteristics, high frequency replay response, 
outstanding H.F. output and dynamic range, clearer tone with enhanced 
presence. Even the cassette features a special mechanism for better tape 
transport

Agfa Stereochrom C60 and C90 
cassettes are available at hi-fi specialists, 
music stores and photo dealers.

★Registered 
trademark of 

AGFA-GEVAERT 
Antwerp/ 

Leverkusen.

AGFA-GEVAERT FOR STILL AND MOVIE CAMERAS. PROJECTORS. FLASHGUNS, COLOUR FILM FOR SLIDES, PRINTS AND MOVIES. MAGNETIC TAPES.^



Specs with a purpose!
Sansui’s new amplifiers



Sansui’s all-new integrated amplifiers 
have absolutely astounding 
specifications. Compare them with 
any others in their class, and Sansui 
comes out far ahead. But what really 
makes Sansui’s new amplifiers so 
superior is that all these great specs 
have a single purpose — outstanding 
sound quality.

Take response speed, for example. 
Your amplifier doesn’t move, but it 
does respond. The more rapid its 
response, the cleaner and the more 
accurate the sound. That’s why 
the Ad-717, for example, features an 
advanced DC power amplifier design. 
Sansui’s DC amplifier eliminates all 
capacitors in the signal path and even 
in NFB loop so amplification is direct 
without coloration and phase delay. 
Response is astoundingly rapid — the 
proof is in the ultra-high (60v/psec.) 
slew rate and ultra-rapid rise time 
(1.4psec).

But Sansui didn’t strive for such 
outstanding specs just to be able 
to print impressive figures. On the 
contrary, Sansui research showed 
that to achieve accurate reproduc­
tion and reduce signal loss, light­
ning-fast response was essential.

In addition, special circuits were 
incorporated to achieve new levels 
in stamping out TIM (transient in 
ter-modulation distortion), a type

SLEW RATE & RISE TIME

AU-717
Slew Rate: 

60V///sec.
Rise Time:

1.4 ft sec.
V: 10V/div.
H: 1 //sec./d iv.

A CONVEN­
TIONAL AMP. 
V: 10V/div.
H: 1 //sec./div.

of distortion that is now receiving 
high priority. Still another important 
benefit of Sansui’s DC amplifier is the 
ultra-wide frequency response from 
zero (DC) to 200,000 Hz.

The final result is music with a 
purity and clarity that must be heard 
to be believed. All the dimensions of 

I1 I _ ( I
.__ a______2------------------------ l-----

complex musical sounds — the wide 
dynamic range, the sudden pulsive 
signals, the nuances of barely percep­
tible but critical overtones in the ultra- 
high frequencies — all these are now 
crystal clear, all are proof of Sansui’s 
new levels in superior sound quality. 
Impressive power is 85 RMS watts per 
channel, 20 — 20k Hz, and total 
harmonic distortion at rated output is 
0.015%. That means it can be 
considered non-existent as far as the 
human ear is concerned.

Keep in mind that though the 
Ad-717 is special, it’s not special for 
Sansui. Each and every amplifier on 
the left-hand page embodies the same 
Sansui commitment to outstanding 
sound quality. All controls have been 
carefully thought out and designed 
for their specific purposes. Sansui has 
no place for gadgets and gimmicks in 
its dedication to the ultimate in hi-fi.

The AG-517 and AG-317 also fea­
ture the same DC power amplification 
as the AG-717, and offer 65 and 50

RMS watts respectively. The 
AG-217 and AG-117 offer 30 and 
20 RMS watts respectively, but 
are not to be under- rated. In fact, 
they represent exceptional values 
in low distortion and true hi-fi 
performance.

Sansui for specs with a purpose 
— outstanding musical quality.

Only hi-fi,every  thing hi-fi.
SANSUI ELECTRIC CO., LTD. 14-1 Izumi 2-chome, Suginami-ku, Tokyo 168, Japan
VANFI (AUST.) PTY. LTD. 162, Albert Road, South Melbourne, Victoria 3205, Australia Tel: 699 5473

Suite 5, Uniline House, 5 Northcliff Street, Milson Point, N.S.W. 2061, Australia Tel: 929 0293 



THE JVC RECEIVER.
Every bit as revolutionary as they look, and then some.

■w Graphic EOWtlitR

In our case, looks are never 
deceiving. Because all 
our new DC integrated 
stereo receivers com­
bine unprecedented, 
revolutionary styling 
with unique electronic 
design features that 
reflect JVC’s more 
than 50 years’ ex­
perience in audio 
development and 
innovation.
DC Power Amplifier 
Design
All four new JVC receivers feature DC amplifier 
circuitry. They offer virtually distortion-free perfor­
mance (0.03% THD) throughout the entire audible 
spectrum. As a result, the sound you hear is clearer, 
cleaner and crisper. In addition, your speakers are 
protected with the Triple Power Protection circuit 
and you can monitor 
output wattage with 
dual power meters. 
Choose from 120, 
85, 60 and 35 watts/ 
channel.*
SEA all the way
All four receivers offer 
JVC's exclusive built-in 
SEA five-zone graphic 
equalizer for more 
complete control of

JR-S 401 (top) JR-S 20i (bottom tet) & JR-S 301 (bottom right)

the music spectrum than 
conventional tone con­
trols. You can attenuate or 
accentuate any of five 
separate musical bands, 
and as an added feature, 
we’ve incorporated a 

special button so that the SEA 
circuit can be switched to your 

tape deck.
Pushbutton Source Selectors 
A horizontal panel of pushbuttons 

provides total control over all functions.
And brilliantly illuminated LEDs instantly 

indicate the program source. Professional-
type slider controls set volume and balance.

Combine all these exclusive features with high 
sensitivity and tuning precision, thumb control tuning 
wheel and accurate dual-metering and you’ll see just 
how revolutionary the new JVC DC integrated stereo 
receivers are. Play one at your JVC dealer soon.

For details on all JVC 
Hi-Fi Equipment, write to 
JVC Advisory Service, 
Box 307, North Ryde, 
N.S.W. 2113.For pure Hi-Fi entertainment!



HIFI NEWS — continued

pair of loudspeakers and reflective, 
non-parallel surfaces. However, the 
structure and treatment behind the 
monitoring position is such that the 
"real wall" offers total broadband ab­
sorption, effective to below 30Hz. In es­
sence, once the sound passes the ears 
of those at, or close to, the console, it is 
not reflected back.

Nigel Wake was aided in the design 
by Peter Dix of the Central Research 
Laboratories, with further input from 
EMI's on-the-spot Engineering 
Manager Steve Schurtz, and 
Operations Manager Brian Walker, 
who provided the basic information for 
this present article.

Wnile architectural considerations 
dictate structural differences between 
the studio control rooms and the mix­
down suite, the acoustical treatment 
aims to achieve a uniform result. 
Questioned about evaluation 
procedures, Brian Walker indicated 
that they involved not just subjective 
judgements, but methodical measure­
ment using gated pulse signal source, 
fractional octave filters and calibrated 
microphones in the listening area.

An unusual feature in the mix-down 
suite and control rooms is the provision 
of two distinct loudspeaker systems, 
mounted back-to-back on a rotating 
table and enclosed in an acoustically 
transparent cube. The speakers provid­
ed are JBL 4320's and Tannoy HBD 
385A's. The latter have been modified 
to a Thiele B3.5 bass alignment and give 
a measured frequency response within 
plus and minus 2dB from 30Hz to 
16kHz, at the listening position without 
equalisation. This, with test signals 
through the console and a QUAD 405 
loudspeaker drive amplifier.

The two sets of monitoring 
loudspeakers were necessary to accom­
modate two distinct preferences which 
have emerged in recording centres 
around the world. Some engineers, ar­
tists and producers have become ac­
customed to one type or the other and 
the rotating table gives them a freedom 
of choice.

The most imposing single item in the 
control rooms is the huge Neve 8078 
40-channel recording console, the 
latest and most sophisticated model. 
These are supplemented by a variety of 
fixed and portable ancillary 
equipment: supplementary patching 
facilities, Dolby and DBX processors, 
digital delay lines, parametric 
equalisers, dynamic voice stressers, and 
other gadgetry which is variously loved 
and despised by recording specialists. 
EMI's philosophy is have the facilities 
available. What is used and how it is 
used is a matter for the client.

An eye-catching unit, mounted to
one side of the main console, is a dis­
play using the blue, green and red guns

Comment 
by 
Alan
Parsons
In Australia recently to promote his electronic music album "Pyramid" Alan Par­
sons had a close look at the new EMI facilities, with a possible view to using them 
in a future production. His comment: "The studio represents everything state of 
the art technology can achieve. Not only does it offer to the producer a wealth of 
automated equipment but also a fine team of experienced staff to back it up." 
Work is already forthcoming from other overseas producers.

of a normal 26-inch TV colour tube. To 
either side of thé screen, a single 
column of light about 1cm wide shows 
the instataneous peak amplitude of the 
left and right stereo signals: blue near 
the bottom (low amplitude); green 
over the normal range; red when the 
signal amplitude hits a predetermined 
overload level.

In between the outer bars are two 
distinct groups of bars giving a similar 
columnar display of the amplitude of 
frequency segments in the respective 
channels.

The colour tube display may be 
switched to two other modes. Push a 
button and it can display the instan­
taneous signal amplitudes in all 
channels, being far more visible and 
peak-sensitive than the long lineup of 
traditional VU meters. A sudden red 
flash at the tip of one of the green 
columns alerts the engineer to an ex­
cessive peak level in that particular 
channel.

Ultra low distortion audio generator
... The Sound

Technology model 
1410A audio signal 
generator provides 
u^ra distortion 

sme waves and
.... SMPTE inter- 

modulation test
signals. Output is 

balanced and
W __ ,, isolated. Coverage is

r from 10Hz to
\ - ? 110kHz at levels

W V ® —90 to +27dB in
------ ----- ; 0.1 dB steps. From

W * * * ___————The Dindima Group
1 pty Ltd, P.O. Box

~ 173, Balwyn, ViC.3103.

In a third mode, the display shows 
the phase relationship between signals 
in tne respective stereo channels, a 
matter that is important to a disc cutting 
engineer, particularly in respect to low 
frequency signals.

Normally, the signal from the console 
is fed to the master tape recorders, and 
here EMI have made another 
deliberate decision. Each control room 
is provided with a pair of StuderA-80 
16-track recorders, fully remotely con­
trolled and installed behind motorised 
sliding glass doors

Sixteen-track machines have been 
favoured because they use wider tracks 
and offer rather better figures than the 
comparable 24-track model. Many 
recording jobs can be done with a 
single 16-track machine but, if more 
tracks are required, the second 
machine can be invoked with a control 
track on each and computerised elec­
tronics providing a total of 30 program
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HIFI NEWS — continued

tracks, completely phase locked.
According to Brian Walker, the ad­

vantage of the wider tracks — and the 
larger recovered signal — is far from 
being marginal. Measurement has 
shown that, with all tracks open, the 
noise level from the 32-track equip­
ment is 8dB lower than from the 24- 
track equipment.

When reinforced by DBX noise 
reduction, the available signal/noise 
ratio is impressive, to say the least.

Standard 24-track machines are 
available in the mix-down suite to han­
dle customer recordings, as also are 
standard stereo mastering recorders — 
all remotely controlled.

The Neve console in the mix-down 
suite is actually the Neecam com­
puterised version, which Brian Walker 
described to me as "the most human 
orientated automation system, with 
motorised slider gain faders on each of 
its 40 channels". When the console is 
under computer control, the system 
does not operate in a covert manner; 
the motorised faders execute all the in­
dividual motions that the engineer has 
programmed into the syste, and he can 
see it all happening.

In practice, the engineer(s) use the 
console as normal, intermixing the 
channels to obtain the kind of sound 
they want. The difference is that the at-

A new phono cartridge just released by 
Empire, and designed for use in radio 
broadcast studios, is appropriately 
designated as the "Broadcast One". It 
incorporates a rugged aluminium can­
tilever, with tie wire, to withstand back 
cueing but minimises the increase in tip 
mass by using a naked diamond. The 
coil configuration has been arranged to 
reduce sensitivity to hum fields, while 
the moving iron design makes for easy 
stylus replacement without risk of up­
setting performance. Details from 
Concept Audio Pty Ltd, 13 Pickard Rd, 
Narrabeen 2101.

tached computer observes every move­
ment of every fader and records it on a 
floppy disc memory, time synchronised 
with the master tape(s). It can replay 
any segment of the mix-down, observe 
any experimental changes that the 
operator may make and, on command 
up-date the disc memory to the 

operator's preference.
At the end of the operation, it can 

take over and repeat the entire mix­
down precisely and automatically for 
recording on to a stereo tape master.

Not only does this obviate the need 
for voluminous notes or a feat of 
memory, but it has another important 
spin-off.

Stereo mix-down masters — the 
source of most consumer discs and 
cassettes — have had to be recorded on 
tapes which will offer as much 
headroom and other desirable 
characteristics as posssible, consistent 
with freedom from print-through dur­
ing storage. Unfortunately, the two 
requirements tend to be in conflict.

With the new equipment, EMI can 
store the original 16-track tapes, along 
with the floppy disc memory. At any 
time, they can turn out a new stereo 
mix-down master — on tape selected 
only for its signal performance 
characteristics. Since it need not be 
stored for lengthy periods after 
producing a record lacquer, print- 
through characteristics can largely be 
ignored.

And that leads straight into another 
interesting possibility: the mix-down 
can go straight to a disc cutter, as many 
times as may be required, and without 
the intervention of a stereo master 
tape. As Brian Walker put it: "Many of 
the advantages of direct cut, without 
the hassles!"

Whaf do you hear from 
Fostcrand Fostex?

Simply a better sound.

HOLT AD 108

The Plessey Foster-Fostex range of 
hi fi speakers. If you’ve ever heard from them 
you’ll know you’ve listened to the results of 
superb craftsmanship in the science of sound. 
Top performance can be yours through Plessey 
with the Foster-Fostex range of speakers.

Here they are, and we’d like to hear from 
you if you’d care to have the catalogue of their 
impressive technical features. Please write Plessey 
Australia, Components Division, PO Box 2, Villawood 
NSW 2163 or phone 720133.

IP L E SS E
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The )VC colour video recorder pictured is notably 
economical (30W from the AC mains), notably compact 
(453mm x 147mm x 314mm) and notably light (13.9kg). Pric­
ed at $1295 for the basic recorder, it will store three hours of 
program on one $28.50 cassette. It can record off-air in- 
dependantly of the domestic TV receiver, will play pre­
recorded features, and be used with a video camera for 
home taping, or with further attachments for taping from 
home movie film. For details of the JVC-VHS system: 
hagemeyer (Australasia) BV, 25 Paul St, North Ryde, NSW 
Tel. (02) 887 1444.

DINDY MARKETING (AUST.) PTY LTD announce release of 
the latest edition of their "Dindy News", the cassette user's 
catalog. Said to be "jampacked with interesting articles and 
exciting cassette and accessory bargains" the release is tim­
ed to coincide with Christmas buying. Those not on the 
mailing list may obtain a copy by writing and mentioning 
this announcement. Their address: P.O. Box 555, Tweed 
Heads, NSW 2485; or by phoning Dindy on (075) 364 629.
TBC PTY LTD (short for Television Broadcasting communica­
tion) advise that they are producing a line of FM broadcast 
transmitters, suitable for either mono or stereo, for the band 
88108MHz. The exciter offers flat frequency response, 
negligible phase error and a frequency stability of plus and 
minus 300Hz from —10c to +50C; circuitry is all solid state. 
Power amplifiers available, also solid state, offer powers of 
100, 200 or 250W, or up to 1000W with parallel operation. For 
details: TBC Pty Ltd, Suite 17, 79 Mahoneys Rd, Forest Hill 
3131. (03) 878 7444.

TDK cassette head demagnetiser

While owners of cassette decks are usually aware of possible 
problems with head magnetisation, many hesitate to go 
poking around the head with conventional demagnetiser 
probes. A demagnetiser unit distributed by TDK neatly 
solves this problem. It consists of a battery powered os­
cillator, assembled inside a conventional cassette case. It is 
simply loaded into the deck, as for the "Play" mode, with 
the deck not powered or with the playback gain control(s) at 
zero. As the head moves forward, it contacts a small 
pressure plate which simultaneously activates the oscillator 
and couples the energy to the head pole pieces. It needs to 
operate only for about one second. When the deck "stop" 
switch is activated, the oscillation tapers away automatically. 
For further details: Convoy International Pty Ltd, 40 Dowling 
St, Woolloomooloo, NSW 4011. Tel. (02) 358 2088.

4 problems solved
Between Series R.F. 
Connectors
Having trouble making a 

connection? Well here’s a 

simple and inexpensive 

solution from ACME. It’s 

’the ACME C47-1/adaptor kit 

which contains thellmostfre- 

quently used between series 

adaptors for R.F. connectors. 

Kits may be varied to suit 

your requirements.

Patch Cords
Now you can free your 

engineering staff from the 

time consuming task of 

making patch cords. ACME 

have a great range ready­

made for video, and 

R.F. These are standard 

lengths of 1 or 2 metres 

available or ACME will make 

them to suit your needs.

Crimping tools
The Crimp method is the 

fastest, most economical 

way to terminate R.F. 

Connectors. Hand operated 

and power versions are 

available to suit BNC, 

TNG, UHF, N and SMA 

series connectors. Illustrated 

brochure available.

Standard & Non-Standard 
Multi-Conductor Cable.
ACME can supply special 

cables for that special project. 

Included in the compre­

hensive range are multi 

coaxial cables, T.V. camera 

cables, multiple conductor 

and multiple pair computer, 

aircraft, audio and auto­

motive cables to suit 

military, industrial and 

domestic applications.

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

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

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

Ph. 31 5545 (Launceston)
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REAL POWER LINE UP
santua

N-501
2^A suspension move­
ment - 0.05mA/1 mV 
resolution.
Double protection — fuse 
& Si diode
Constant 1 Mil input impe­
dance (ACV) - RF-diode 
rectified current direct to 
movement.

U-60D
44^A movement — quality 
performance, diode pro­
tected.
Temperature measurement 
of -30’C to + 150*C with 
extra scale.

AX-303TR
44 ¿A meter movement — 
Si diode protection against 
pulse input.
Measures hFE (0-1000) by 
using the extra connector.

BX-505
Fast-response, 24juA move­
ment — fuse & diode pro­
tected with high resolution 
factor. (0.4^A/scale division) 
Revised scale marking — 
intermediate readings readily 
determined.

N-501
• ±DCV0-60m0-0.3-1.2- 
3-12-300-120-300-1.2k- 
30k (w/HV probe)* ±DCA 
0-2/x 0-0.3-0.3-1.2-3-12- 
30m 0-0.12-0.3-1.2-12A
• ACV 0-3-12-30-120-300- 
1.2k ±2.5% Freq. 20Hzto 
50kHz • ACA 0-1.2-12*il 
x1-x10-x100-x1k-x10k-x
100k (max. 200M)Batt. 1,5V 
x 1 & 9V x 1 • dB -20 to 
+ 63

CAM-250D
Clamp meter
Economical and multi-func 
tion. Single motion core 
arm.
Compact yet provides 4 
ranges on ACA and 2 
ranges on ACV.

AX-303TR
• ± DCV 0-0.3-3-12-30- 
120-300-1200* ACV 0-6- 
30-120-300-1200* ±DCV 
0.60jU -3m-30m-0.3-12* 
S2x 1-x 10-x 1k-x 10k 
(max. 20M)
U-60D
• DCV0-0.1-0.5-2.5-10- 
50-250-1k-25k (w/HV 
probe) • DCA 0-50m -2.5-

PDM-500/C
Performs as low resistance 
ohmmeter besides insulation 
tester.
Measurement, scale calibra­
tion and battery check are 
all operated by pushbutton 
switches.
Has constant voltage im­
pressed irrespective of the 
value of resistance checked.

50-500m • ACV 0-2.5-10- 
50-250-1 k* S2x1-x10-x 
100-x 1k(max. 5M)
BX-505
• ± DCV 0-0.12-3-12-30- 
120-300-1200-30k (w/HV 
probe)* ±DCA0-30u 
-3m-30m-0.3-12*ACV 
0-6-30-120-300-1200* 
ACA 0-12 • Q x 1 -x 10- 
x 1 k-x 10k (max. 20M)

CAM-250D
• ACA 6-30-60-300 • ACV 
300-600 • kS2 0-50k • Batt.
1.5Vx1

PDM-500/C
• V/S2 rated 500V/10OM
• Scale range 0-0.1 -100- 
200m (1 st effective scale 
range underlined) • n 
0-100i2 • Power source 
AM or UM-2 x 3

* 356-7333 • BRISBANE 52-7255 • HOBART 23-1841
• MELBOURNE 699-4999 • PERTH 277-7000 • SYDNEY 648-1711
• AUCKLAND N.Z. 79-7781 • WELLINGTON N.Z. 698-272



HIFI REVIEWS

Technics SL-230 Automatic Turntable
The Technics S1-230 is a fully-automatic belt-drive turntable which 
is supplied with cartridge. A trend-setting feature is the mounting 
of all frequently-used controls along the front edge of the deck and 
not underneath the perspex lid. This means there is less likelihood 
of dust landing in the record grooves.

One result of having the controls 
along the front edge is that the styling 
of the SL-230 is a little different from 
the majority of turntables with which it 
must compete. Some may say that the 
line-up of seven controls is a gimmick, 
but it really does make more sense than 
having them spread at random un­
derneath the cover.

Dimensions of the SL-230 are 430 x 
126 x 375mm (W x H X D) and mass is 
4.6kg. About 50mm clearance is re­
quired at the rear of the deck to allow 
tne perspex cover to open fully. The 
cover is detachable and has integrally 
moulded hinge-plates rather than 
detachable metal hinges. Whether the 
plastic hinges are strong enough, only 
time will tell.

Apart from the platter, tone arm and 
motor, virtually all the construction is 
of plastic, of one sort or another. We 
must admit to having reservations 
about the general lightness of construc­
tion, although it did not seem to pre­
judice performance in any way.

Technics describe the motor in the 
SL-230 as a "frequency generator servo 
controlled DC motor" which means 
that it is a brushless DC motor (really an 
AC induction motor) with tachometric 
feedback. The feedback is generated 
within the motor housing and not from 
the rotating platter as might be 
thought.

Because the motor is not tied to the 
mains system, speed change can be 
effected by switching rather than mov­
ing the belt up or down a stepped 
pulley. This undoubtedly has con­
tributed to the move of all the controls 
to the front edge.

At the extreme left of the control 
strip is the speed change switch which 
provides two speeds: 33 and 45 rpm. 
Next are two thumbwheel knobs, 
which provide 6% adjustment of either 
speed. A mains-powered strobelight 
and strobe markings on the platter 
periphery provide a speed reference, 
albeit with the relatively poor short­
term accuracy inherent in the mains 
supply frequency.

In the centre of the control strip are 
sliders which select the disc size to be 
played and the number of times to be 
repeated. The record can be played up 
to six times in succession or repeated 
endlessly. The "memo-repeat" control, 
as it is called, moves along the scale by 
one step, each time a playing is com­

pleted.
On the right-hand side of the control 

strip are the most oft-used controls: 
stop-start and cueing. The cueing facili­
ty is damped for both lifting and lower­
ing.

An S-shaped tone-arm of unusual 
appearance is fitted to the SL-230. 
Technics have turned the usual gimbal 
mount system on its side, but whether 
or not any advantage is gained by this

Wiih controls lin­
ed up at the front, 
the Technics SL- 
230 presents a neat 
and attractive 
appearance.

ploy is not stated or inferred. 
Longitudinal balance and vertical track­
ing force setting is provided by a 
rotatable counterweight which has a 
range of 0 to 4 grams and calibrations in 
0.1 gram steps.

Anti-skating force is set by a small 
knob near the tonearm base.

The two-core mains flex has a mould­
ed two-pin plug, similar to that fitted to 
electric shavers. No mains earth con­
nection is required or, in fact, 
desirable, since this is a double­
insulated appliance. This is one advan­
tage of the predominantly plastic con­
struction.

The length of shielded cable is 1.2 
metres and cable capacitance is 140pF 
in each channel which is higher than 
ideal for CD-4 operation but suitable 
for the EPC-270C moving magnet car­
tridge which is fitted as standard.

A spherical stylus is fitted to the car­
tridge, which is rated to track at 1.75 

¿0.25 grams. At 2 grams, the cartridge 
handled the +16dB drum test track on 
the W&G 25/2434 test disc with only 
slight mistracking, which is a fair result.

Frequency response of the cartridge 
was flat from 20Hz to 18kHz within 
limits of + 2.5dB. Channel separation 
was good although it was much better 
from right-to-left at over 35dB in the 
midrange, than from left-to-right, at 
25dB. Channel balance was within 2dB 
over the whole audio range. Waveform 
of sine and square waves was generally 
good.

Overall sound quality of the cartridge 
was quite good, although doubtless 
some buyers would want to upgrade to 
a more expensive cartridge.

Wow and flutter was difficult to 
quantify. It was possible to obtain quite 
low measurements at times, as low as 
0.1% (DIN 45507), but occasional large 
random variations tended to make 
nonsense of those readings. While 
audible on constant tones, wow and 
flutter was not at all apparent on nor­
mal records.

Rumble was quite low and negligible 
compared to that on ordinary disc 
pressings.

We could find little to fault the 
automatic operation of the turntable — 
it operates silently and treats the car­
tridge and records gently. The cueing 
works well, too.

Recommended retail price of the 
Technics SL-230 is $199.95. Further in­
formation can be obtained from high 
fidelity retailers or from National 
Panasonic (Australia) Pty Ltd, 57-59 An- 
zac Parade, Kensington, NSW 2033 
(L.D.S.) ®
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Baran»
m
Mima

Yes! It’s our tenth birthday - but you get the goodies! Save 
heaps now by buying now. Here are a few of the incredible 
bargains you’ll find in Dick’s 8 page ’Tenth Birthday Mailer’ 
You’ll find a copy inside the October issues of Electronics 
Today and CB Action. Or call into a Dick Smith store and 
pick one up.
Happy Birthday!

All specials available until November 14th or until 
stocks run out - whichever is the sooner!

mm sue
Incredible NhCad!

BRAND NEW J
- FAMOUS NAME
- FRENCH VOLTABLOC 

- VB-100 ’
Each cell - 50 mm diam. x 8 mm 
thick. Ideal for all heavy duty appli­
cations — model boats, portable 
transmitters, repeaters . . .

FROM PLESSEY!
SCOOP PURCHASE f 'm™™ toutou 2Wsy Ratio

OUR GIFT TO YOU! 
BIRTHDAY BONUS

Supplied ready for you to charge 
— Easy to clamp in series for higher 
voltage applications (i.e. 10 gives ,
12 volts) 1.2Volt - HUGE ONEnt mi AMPERE HOUR CAPACITY

(YES! OVER TWICE THE
Were $3.90 Now $1.50 1-9, CAPACITY OF OUR NORMAL 

$1.20 10 up NI-CADS)

H®*1 0»^
CUT IT OUT! I? --F
TVI 30 MIDGET FILTER
CB antenna line vie ordinary PL-259 plugs 
All the protection you need in most cases.
NOW AT LOWEST PRICE EVER AS BIRTH­
DAY BONUS SPECIAL Cat. D-7082 WAS $10.50NOWS 6.50

D-1510

Uss mattisi!
Look at these features:

Maximum 5 watt power allowed for long range
* Tremendous 2 year guarantee — not 3 months
* Extremely high quality
• Duty free price - all new 27 MHz CB imports now have 30% 

duty - YOU SAVE
* Has all 18 channels, talk to truckies for road conditions, call 

home base stations and emergency channel when you need it
NO, this is not a discontinued, throwaway line offered by some 
backyard operator - it's a famous DICK SMITH Designed for 
Australia, maximum range - BUMBLEBEE.

•WS9930
HUGE Price Reduction!
ALL CB's ARE SUPPLIED FREE WITH THE ALL NEW FULLY UPDATED 
EDEE| AUSTRALIAN CB RADIO HANDBOOK by DICK SMITH ■ KEKS NORMAL VALUE $3.95 B-2325

* Vandal Proof
* 5 extensions
* 330 mm underhang 

clearance
* Very popular
* Was $7.95 in 1977

NOW

$6.50

Lock 
Down Aerial

LCD CALCULATOR
IC SOCKETS
AMAZING BARGAINS!
Protect your IC's

DELUXE ALTERNATOR
FILTER '^Vrr^^

ANTENNA 
SWITCH

a/vtenna
»WITCH

BIRTHDAY BONUS PRICE

LATEST MODEL 3 WAY COAXIAL
SAVE OVER 40%Cat. D-5206 WAS $11.75

LIQUID CRYSTAL DISPLAY
ONL Y 6 mm THICK
* Auto shut-off
* ’ 2000 hours on 2 tiny batteries 

included
* 8 digits, % key, 3 key pull 

memory, 4 functions.
Cat. Q-3020 WAS $24.50

NOW $19.50

SAVES5 ,
SCOOP PURCHASE / <

P-4160 less 
than

PRICE!

ROCK
at rock bottom
prices •
All reduced from

Cat. P-4140 - 14 pin DIL IC socket
WERE 50c IPOGÈA JI <TO

Cat. P-4160 - 16 pin DIL IC socket

WERE 60c /Wiy 4 for$|W

$7.50
toprices as low as

$2.50

ow $6.50
high density ferrite core. Used for 
tenacious whines.Cat. A-7926 su^o

HORN SPEAKER
Save 
$4.99
5” dia. 8 ohm 
horn speaker. 
Ideal for CB Cat. C-2705

and PA work.
iWAS PRICED AT A
^lo.bo—NOW “í

Super Special
Dick Smith/Weller SP25D
Soldering 
Iron

Cat. T-1030

WAS®50
Now Only 
$9.75

'-save OVER,

Cat. No.
D-6001 
D 6002
D 6003 
D-6005 
D 6006 
D-6008 
D 6009 
D-6010 
0-6012 
D-6015 
D 6018 
D-6019 

rD-6024
D-6027 
D-6033 
D-6088 
D 6089 
D 6090

I D 6091

Description Price Now:
27.015 CB CH5 
27.025 CB CH6 
27.035 CB CH7
27.055 CB CH8
27.065 CB CH9 
27.085 CB CH11
27.095 Au$t. CH7 
27.105 CB CH12 
27.125 CB CH14 
27.155 CB CH16 
27.185 CB CH19 
27.195 Aust. CH16
27.240 CB
27.270 CB
27.330 Bu$h Fire 
27.880 Marine
27.890 Marine 
27.900 Marine
27.910 Marine

$4.00 
$4.00 
$4.00 
$4.00 
$2.50 
$2.50 
$4.00 
$4.00 
$4.00 
$4.00 
$4.00 
$4.00 
$5.00 
$5.00 
$5.00 
$5.00 
$5.00
$5.00 
$5.00

Cat. W-4015 $1.00

SPEAKER LEAD PACK

Now only $7’°°
h nhdV Pack consists of 25 ft of Fig 8 heavy duty speaker flex, ideal fori
h(gh power hi-fi and P.A. applications. Supplied complete with 4 insula­
ted wire nuts for easy termination.



WOT S NEW? CHESS CHALLENGER | PARTS FOR 
Microcomputer chess I NEW KITS

You play a real chess game against 
the computer — match wits — and 
try to beat it ( yes, you can beat 
it if you’re good enough)!

An ideal gift for the person who has 
everything . . . The incredible 
computer-controlled chess game 
allows three orders of difficulty — 
so there's no fear even if you are a 
raw beginner. YOU play the

^TANK TV GAME (See October ETI) 
■ Complete kit, including instructions ..

SEPARATE PARTS:
= PCB (only)..... ................. ........................
= AY-3-871 QIC..............................................

Fully built RF modulator.........................
== Fully built audio modulatoi .....................

.. Cat K-3475 .. $39.50

.Cat H-8620 
. Cat Z-6856

Cat K-6040 
Cat K-6042

$3.85 
$17.50 
$3.00
$4.50

Personal Shoppers: 
Easy terms are 
available to approved 
applicants on this item.

Cat X-1250 ^$299
computer — match wits — and try 
to beat it (Yes, you can beat it !) 
Comes complete with chess men 
and integral board, power supply 
iand instructions. Buy now for 
Christmas on our easy terms (to 
approved personal shoppers).

= MODEL TRAIN CONTROLLER (See October EA)
= Not produced as a kit - all parts available from stock.
S PCB only.,...................................................... Cat *8355
= Zippy box......................................................... gt H-2752
= 2N3055 transistor....................................- .. . CatZ-2145
= 2N3053 transistor.............................................. Cat Z-2130
= VARI WIPER Mk 2 (See September ETI)
= Not produced as a kit - most parts available from stock:
= Re|ay ....................................................CatS-7125.
■ C106Y1 SCR .. •• .................................... Cat Z4315
S 2N2646 (DS2646) unijunction.............................Cat Z-1786

$3.75 
$3.75 
$0.95 
$0.80

$4.80 
$1.00 
$1.20

KI El Afi MULTIMETER ANDIVEW! TRANSISTOR TESTER

ISO MEASURES C
WATCH THIS SPACE
AND FIND OUT WHAT YOU MISSED1

UNIVERSAL MOVIE MIXER (See September E.A.) 
Complete kit, including instructions......... Cat K 3492 .. 
SEPARATE PARTS: 
PC Board (only).................................................... Cat H-8354
50k A curve 45mm slider pot........  Cat R 1980 ;.
Knobs to suit slider pot....................................... CatH-3780.. .. 40c

$49.50

$2.95 
85c

RFPROBE
Enables your Q-1140 or Q-1136 
to be used as an accurate RF 
voltmeter up to 30MHz - ideal 
for CB service work!

You've probably seen our incredible 
Multi meter/Transistor Tester. Now it's 
improved — 3% accuracy, able to 
measure 50kV or RF to 30MHz with 
optional probes . . . PLUS it now has 
an inbuilt oscialltor enabling it to 
measure capacitors from 50pF to 50uF. 
It could be the handiest piece of test 
gear you own . . .
Now what did that someone want for 
Christmas? Cat Q 1140w

BELOW COST1 N B Specials are STRICTLY 
'while in store stocks last Don t miss out1

LAST MONTH:
A COMPREHENSIVE TRANSISTOR 
SPECIFICATION MANUAL FOR

FET INPUT AC DC VOLTMETER (See September E.A.)
Not produced as a special kit - all parts available ex stock
PC Board only---------  Cat H-8353 .. $2.75
TmA MRA-65B Panel Meter Cat 0 2060 .. $12.50
Fabricate your own meter scale using the Scotchcal process:
8005 black Scotchcal photo sensitive aluminium Cat H 5694 $6.00

CA-3140 FET op-amp

DIGITAL DIAL (See September E.T.I.)

Cat Z 5417 . .. $2.50

Not produced as a special kit - most parts available ex stock.

PC Boards: 
ETI 550.. Cat H 8619 .. . $2.20

Cat Q 1138 .. $12.50

HJ-VOLT PROBE 
Want to measure TV EHT or 
vehicle ignition HT? Use this 
probe to extend the capability 
of your multimeter to 50kV.
Cat Q-1025 . $22.50

*************************

STOP PRESS. STOP PRESS.
NEW AM/FM STEREO TUNER MODULE
As used by Leo Simpson in the new Playmaster 
Tuner (EA Nov. '78). Just add 12 volt power 
supply, switches & tuning dial and you have an 
AM/FM stereo tuner for about $100 less than a 
commercial unit with comparable performance.
Cat. F-4610 FANTASTIC VALUE AT

SI .45 NORMALLY S6.50

SAVING $gO5
WHAT'S THIS MONTH'S SPECIAL? 

CALL IN AND FINO OUT YOURSELF!

TAKE ADVANTAGE OF DICK'S HUGE 
BUYING POWER - DON'T PAY MORE FOR 
HITACHI CASSETTES!

$59.00

Type 
C60LN 
C90LN 
C60UD

Cat No
C-3060
C-3065
C-3070

Price
$1.50 ea
$1.95 ea
$2.40 ea

Limit
5 
5
5

ETI 591 A/B (suit special Dick Smith LT 303 7 segment displays 
......................-.................. Cat H-8617..
ETI 591C (suits yellow H/P 5082 7663 displays) Cat H-8618 
ICM 7217A up down counter IC............................... Cat Z 5416
5082 7663 yellow 10.9mm 7 segment display Cat Z 4160
LT 303 red 7.6mm 7 segment display Cat Z-4103

LIGHT SHOW CONTROLLER
Not produced in kit form - most components normal stock.

$4.00 
S1.80 
$16.00 
$4 50

.. $1.50

UPGRADED 40/200MHz FREQ. COUNTER (See August E A.) 
Same style as previous kit, but new circuitry means it is easier to 
build, set up and is more sensitive. Basic counter is 40MHz — 
by adding a single 95H90 IC the range is extended to 200MHz. 
Complete kit for 40MHz, inc. instructions. Cat K 3437 .. $99.50 
95H90 IC to extend range to 200MHz .. .. Cat Z 5360 $12.50
SEPARATE PARTS:
PC Boards (set of two top quality boards) Cat H 8346 .
MC-10116L IC (triple differential amplifier) CatZ-5415. 
MM 5369M IC (oscillator - divider) Cat Z 5781
74C926 IC (4 digit counter)......................................Cat Z 5414
3.579545MHz crystal (new low price!) Cat K 6031
LT 303 7 segment display Cat Z 4103
All other components are normal stock lines at all of our stores.

$8.50 
$1.95 
$3.50

. $12.00 
$3.00 
$1.50

Wire-Wrap IC 
Sockets FROM 85c
-antastic NEW wire wrap IC sockets that 
are ideal for the microcomputer enthusiast 
- no soldering required so you get a better 
contact. Use it with our wire wrapping tool 
Cat. T 3650 @ $4.50 and wire pack Cat. W-
4018 @ 65c.
Cat. P-4260 .. 14 PIN
Cat. P-4262 .. 16 PIN

85c ea
90c ea

PHOTO TACHOMETER (See August E.A.)
Although we do not produce a full kit for this protect, all parts are normal

stock lines at all of our stores.
PCB (only).................................
FPT100 phototransistor.........

Cat H-8352 . $1.80
Cat Z-1950 $2.00

NEW 10 GAME TV GAME KIT (See July E.A.)
Complete kit, including instructions Cat K 3491 .. $49.50 
SEPARATE PARTS: 
PC8 (only).............................
Fully built RF modulator.. 
Fully built audio modulator 
AY 3-8600 IC

Cat H 8344 $3 95
Cat K 6040 $3.00
Cat K-6042 $4.50
Cat Z 6852 $15.00

DICK SMITH ELECTRONICS
cvDNFY 125 York Street'SYDNEY Rh 291126UI VL I 147 Hume Hvvy CHULL0RA ph 642 8922 

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

MFI Rill IRNF 399 LonsdaleStreeT melbourne ph 97 9834IVlLLDUUnlMC 656 Bndge Road RICHM0ND ph 42 1614

BRISBANE 166 Logan Road BURANDA Ph 391 6233

ADELAIDE 203 Wright Street, ADELAIDE Ph 212 1962

MAILORDERS Box 747, Crows Nest, N.S.W. 2065. Post and packing extra. Dealers across Austi a lia

SHOPS OPEN 9AM tn 5 30PM 
(Saturday 9AM 12 noonl 

BRISBANE 1 2 Hout eaihpi

Many line'

Broadway • Bondi • Chatswood

and Waninyah Mail

MAJOR DICK SMITH DEALERS: While there is not enough room to list all our dealers' shown below are the names and addresses of dealers who stock a large range of our products.

Overland Communications 
Trilogy Elect. Supplies 
Sound Components 
Hitel Hi Fi 
Don House Electronics 
DGE Sales 
M&W Electronics 
Double Diamond 
G.M. Electronics 
Rivercom
Brian Bambach Electronics 
Capital Coast Electronics

11 53 Wollongong St, Fyshwick ACT Ph 80 4307 
40 Princes Hwy, Wollongong NSW. Ph 83 1219 
78 Brisbane Street, Tamworth NSW. Ph 66 1363 
145 Queen Street, St Marys NSW. Ph 623 4442 
2 Mernwa Street, Gordon NSW Ph 498 1398 
44 Brown Road, Newcastle NSW Ph 69 1222 
48 McNamara Street, Orange NSW, Ph 62 6491 
18 Russel Street. Goulburn NSW Ph 21 5440 
99 Fitzmaurice Street, Wagga NSW Ph 21 3044 
9 Copland Street, Wagga NSW Ph 21 2125 
68 William Street, Gosford NSW. Ph 24 7246
11 Comm. Centre, Ford St, Moruya NSW. Ph 74 2545

GCG Communications 
The Elect Hobby Centre 
Premier Sound 
Sumner Electronics 
Aero Electronics 
Devon Electronics 
Advanced Electronics 
A E. Cooling 
Hutchesson's Communie

BP Electronics

385 Mulgrave Road, Cairns QLD Ph 54 1035 
1045 Gold Coast Hwy. Palm Beach QLD Ph 34 1248 
239 Musgrave Street Rockhampton QLD. Ph 27 4004 
97 Mitchell Street. Bendigo VIC. Ph 43 1977 
123A Bathurst Street, Hobart TAS. Ph 34 8232 
45 Ashburner St, Devonport TAS Ph 24 47'6 
5A The Quadrant, Launceston TAS. Pli 31 /075 
Town Cntr Peoples St Bldg, Elizabeth SA Ph 255 2249 
5 Elizabeth Street. Mt Gambier. SA Ph 25 6404 
105 Stirling Street. Perth WA Ph 328 1599 
11 Duke Street, Albany WA Ph 41 2681

Emzss



Use as a musical doorbell or for recorded commentaries:

Recorder cueing unit
The original intended use for the unit described in this article was 
as a musical doorbell. However, it can also be used to provide 
recorded commentaries for slide shows and similar sequential 
events. A standard cassette recorder is used, with the messages or 
commentaries recorded sequentially, but separated by short gaps.

by DAVID EDWARDS

Several electronic doorbells have 
been described in this magazine in re­
cent times. All of these have used either 
discrete digital circuitry or a 
microprocessor to produce monotonic 
tunes. A choice of tunes can be provid­
ed by these units, with the tune actually 
played selected by some form of 
switch.

In this article, we describe a simple 
add-on circuit for a standard cassette 
recorder, which will enable it to 
reproduce any desired tunes or com­
mentaries at will. If an endless cassette 
is used, the tunes will automatically 
repeat themselves.

The method used to sense the end of 
each tune is quite reliable, and does 
not rely on control tones recorded 
along with the tune. Instead, the audio 
output from the recorder is monitored. 
When a gap in the tune is reached, the 
current to the drive motor is disabled, 
stopping the tape.

The current consumption of the con­
trol circuitry is quite low, so that it is 
quite feasible to power it from the 
recorder. With some types of recorder 
this can be achieved without any 
modifications, by using only the stan­
dard input/output sockets normally

provided.
Referring now to Fig. 1 and Fig. 2, we 

can discuss the operation of the system. 
We will assume that a tape has been 
produced as shown in Fig. 1, containing 
alternate messages and gaps, and that 
this tape has been loaded into the 
recorder with gap 1 opposite the 
playback head. We will further assume 
that the tape transport mechanism is 
disabled by the motor control, as 
shown in Fig. 2.

The control circuitry is shown in 
block diagram form in Fig. 2. It consists 
of four basic sections: a monostable 
pulse generator, a peak rectifier, an in­
clusive OR gate, and the previously 
mentioned motor control circuit. The 
OR gate is used to combine the outputs 
of the monostable and the peak rec­
tifier, so that either can control the 
recorder motor.

Operation of the system is as follows: 
when the bell push is operated, the 
monqstable is triggered, and via the OR 
gate it turns on the tape motor. The 
monostable has an on time similar to 
the length of the gap in the tape, so that 
by the time its pulse has ended, 
messace 1 is being reproduced by the 
recorder replay amplifier.

BELL PUSH OPERATED BELL PUSHOPERATED BELL PUSH OPERATED
TAPE GAP 1 MESSAGE 1 GAP 2 MESSAGE 2 GAP 3 MESSAGE 3

MONOSTABLE OUTPUT
PEAK RECTIFIER OUTPUT

MOTOR CONTROL SIGNAL

This signa! is applied to the input of 
the peak rectifier, whose output is at a 
high level whenever the message is 
present. This keeps the recorder motor 
operating for the duration of the 
message, which must be longer than 
the period of the monostabler

When gap 2 reaches the replay head, 
the signal at the output of the peak rec­
tifier disappears, and this removes the 
drive from tape motor. The decay time 
constant of the rectifier is arranged to 
be shorter than the duration of the gap, 
so that the tape is stopped before 
message 2 reaches the replay head. This 
ensures that the tape will stop in the 
gap, and not continue on into message

Nothing will happen after the tape 
stops, until the bell push is operated 
once again. The sequence of events will 
then repeat, and message 2 will be 
reproduced. If an ordinary tape is used, 
it will have to be manually rewound 
after the end is reached. This can be 
avoided by using an endless loop 
cassette, which will repeat its messages 
endlessly, without the need for any 
rewinding.

While this system was originally con­
ceived as a musical doorbell (it can play 
Beethoven, rock and roll and even the 
Goons!), we have since realised that it 
has many other uses as well.

One possible use is in providing a 
recorded commentary for a slide show. 
This would be an asynchronous rather 
than a synchronous show, since the 
operator would still have to operate the 
slide change button. But this could be 
arranged to trigger the cueing unit so 
that the next message on the tape could 
be played, giving the details of the new 
slide.

When the message finished, the 
operator would have the choice of ad­
ding a few extra comments (or answer­
ing questions), or selecting the next 
slide and its message.

Another possible use would be in 
providing synchronised sounds for a 
model train layout. A series of whistles 
and other train sounds could be 
recorded on an endless cassette, and a

The diagram at the left shows how the 
messages and gaps are recorded on the 
tape, while the one on the right is a 
block diagram of the cueing unit.
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series of trips arranged around the 
track. Then, as the train passed each 
trip point, the appropriate sound could 
be reproduced.

Turning now to the main circuit 
diagram, Fig. 3, we can discuss the ac­
tual circuit realisation. The principle ac­
tive components are supplied by an 
LM3900 quad Norton amplifier. Four 
additional discrete transistors are also 
employed, along with a number of 
silicon diodes.

Amplifier 1 is connected as a 
monostable, and is triggered from a 
differentiated positive going pulse 
generated by the bell push. The com­
ponent values chosen give an output 
period of approximately five seconds.

Amplifier 2 performs the OR func- 
Tovides some
ing action, to

tion, and in addition pi 
hysteresis for the switch! 
ensure that the output transitions are 
clean. A fixed bias current is provided 
into the negative input, which normally 
holds the output in the low state.

This bias can be overcome by either 
the current supplied by the output of 
amplifier 1, or by the current provided

BELL MONOSTABLE
OR GATE^

PEAK RECTIFIER

FIG. 2 RECORDER 

from the output of amplifier 4. This 
latter amplifier is connected as a preci­
sion half-wave rectifier, and has a very 
rapid attack time. The decay time cons­
tant, determined by the 47uF capacitor 
and 27k resistor, is rather longer: ap­
proximately two seconds.

This time is sufficiently long so that 
normal pauses such as occur in speech 
do not cause the output of the OR gate 
to go low. But it is sufficiently short that 
when a gap of about four seconds oc­
curs in the tape, the output will go 
reliably low.

The hysteresis provided by the IM 
resistor between the output and 
positive input of the OR gate is suf­
ficient to prevent jitter at the gate out­
put. This gives a degree of noise im­
munity to the system.

The output of amplifier 2 is inverted 
by the BC548 transistor, and used to 
trigger a second monostable (amplifier 
3), which has a period of about one se­
cond. Because of the inversion, this 
monostable triggers at the end of the 
output pulse from the OR gate.

Tnis second monostable is used to

MOTOR CONTROL
MOTORI

PARTS LIST
SEMICONDUCTORS
1

3
1

7

LM3900 quad Norton operational 
amplifier
BC548 or similar NPN transistors
BC327 or BC337 silicon transistor 
(see text)
1N914 or similar silicon diodes

CAPACITORS
1

1 
1
1 
1
2

2
2 
6
3
1
1
4
3
1

2500uF 16VW axial lead elec­
trolytic
47uF 16VW radial lead electrolytic 
15uF 16VW tantalum electrolytic
4.7uF 25VW tantalum electrolytic 
0.1 uF polyester
0.001 uF polyester

RESISTORS 
(all V4W)

10M 
3.3M
1M 
100k 
47k 
27k 
10k 
1k
100 ohm

MISCELLANEOUS
1 printed circuit board, coded 

78db11, 104 x 56mm
1 Zippy box, 130 x 68 x 41mm
2.5mm and 3.5mm phone plugs and 

sockets (see text)
1 miniature N.O. bell push (see text) 
1 8 ohm speaker (see text)
Solder, machine screws and nuts, 

hookup wire, PCB pins
NOTE: Resistor wattage ratings and 
capacitor voltage ratings are those 
used for our prototype. Com­
ponents with higher ratings may 
generally be used provided they are 
physically compatible.

disable the input of the precision rec­
tifier, by clamping the + input to 
ground via BC548 transistor. This 
prevents a form of feedback instability, 
caused by transients appearing in the 
audio output of the recorder when the 
motor is switched off.

The gain of the precision rectifier 
(amplifier 4) is set by the ratio of the 10k 
and 1M resistors. This can be varied if 
required by changing the value of the 
10k component. However, the values 
we have chosen should suit most 
recorders.

Two alternative motor control cir­
cuits have been shown in Fig. 3. Each of 
them use a Darlington configuration, 
made from readily available silicon 
transistors. The NPN version is intended 
for control of motors where the 
switching is done in the negative or 
earthy line, whereas the PNP version is 
intended for use in the positive or ac­
tive line.

Since in each case the output tran-
ELECTRONICS Australia, November, 1978



NAKAMICHI T-IOO Audio Analyzer

NAKAMICHI T100 AUDIO ANALYSER.
The T100 combines a VTVM, a distortion analyser and a 
wow/flutter meter. All levels are displayed on a bar graph dis­
play which utilises a plasma panel working on the gas dis­
charge principle. This display effectively has zero mass mak­
ing the system infinitely faster and more accurate than conven­
tional meters. Originally conceived as a tool for the serious 
tape recorders, the analyser also provides valuable informa­
tion about pre-amplifiers, amplifiers, turntables, phonograph 
cartridges, loudspeakers and microphones. The T100 audio 
analyser will be equally at home in the recording studio, the 
laboratory, the test bench, the audio showroom and listening 
room.

SPECIFICATIONS FOR T100 AUDIO ANALYSER
OSC ................................. 20-20kHz. Spot frequencies + pink noise
Level Meter .................... -80dB to +30dB

Average or peak ballistics
Wow & Flutter Meter ... .Measures din peak AWTD or UWTD
Distortion Meter .............Measurement frequency 400Hz.

Range 0.01% to 3%
Noise Level Meter ......... Range -100dB to -10dB

1 HF A Curve
Output impedance: 600 ohms
Input impedance: 50k ohms

Dimensions...................... 131/2 (W) x 3 (H) x 91/2 (D) inches
Weight..............................4.3 kilograms, 9.5 pounds

Carry case supplied

TDK HEAD DEMAGNETIZER
(Inside the HD-01 package)

WHY YOU NEED TDK’SNEW HEAD DEMAGNETIZER 
Every time you use your cassette deck, its record and 
playback heads build up a magnetic charge, independent of 
your front panel controls. This charge becomes critical after 
about 30 hours of use, and begins to cause distortion, loss of 
response at high frequencies, decreased output level, and 
mid-range noise build-up of 5 to 7dB. The TDK head 
demagnetizer cassette solves the problems instantly and 
restores your heads to top operating condition, so you can get 
the most out of music.

HOW TOOPERATE THE TDK HEAD DEMAGNETIZER 
Although the TDK head demagnetizer is a sophisticated elec­
tronic device as illustrated below, you don’t need any technical 
expertise to use it. It is completely automatic, battery- 
operated, and portable. Simply pop it into your machine, like 
any other cassette, with the front side LED facing up. Press the 
“Play” switch and remove after one second.

BLOCK DIAGRAM

FOR YOUR NEAREST DEALER, BROCHURES AND INFORMATION, CONTACT:

Convoy International Pty Ltd
4 DOWLING STREET, WOOLLOOMOOLOO 20II. TELEPHONE 358 2088 

TELEX AA23III, CABLES CONVOY SYDNEY.
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The complete circuit of the cueing unit is shown above. Note the two possible 
motor control circuits. The PCB pattern is shown actual size below.

Cueing unit

sistor is operated in a saturated mode, 
power dissipation is low. Maximum 
output current is 500mA.

Power supplv decoupling is provided 
by a 100 ohm/2500uF RC combination. 
Total current drain is approximately 
10mA, and consists essentially of the 
quiescent current of the LM3900.

The circuitry is all contained on a 
single printed circuit board, coded 
78db11, and measuring 104 x 56mm. 
This is a neat fit inside one of the plastic 
and aluminium "Zippy" boxes. 
Construction should be quite simple, 
and within the capabilities of most 
readers. A fine pointed soldering iron 
will be required.

Care will be required, however, in 
the connections to the recorder. These 
should be sorted out before the output 
stage is fitted to the PCB. Due to the cir­
cuit variations between the various 
recorders which can be used, we will 
not be able to give detailed instructions 
for all cases. Fig. 4, however, shows a 
representative arrangement.

This is typical of a recorder which has 
the remote switch in the positive supply 
line of the motor, and has one side of 
the speaker connected to the negative 
supply line. A 2.5mm plug and 
switching socket is used to remotely 
control the motor, while a 3.5mm plug 
and switching socket is used to select 
either the internal speaker or an exter­
nal one.

This configuration requires the PNP 
motor control circuit, and allows the 
cueing unit to be powered from the 
recorder. The positive supply line is ob­
tained from tne sleeve of the 2.5mm 
plug, while the negative supply line is 
obtained from the sleeve of the 3.5mm 
P A^n external speaker is connected 
between the tip and sleeve of the 
3.5mm plug, and can be placed in any 
convenient position. The internal 
recorder speaker will be disabled when 
the plug is inserted.

The tip of the 3.5mm plug is con­
nected also to the audio input of the 
cueing unit, while the tip of the 2.5mm 
plug goes to the motor control output. 
Check that the supply voltage of the 
recorder is less than 16V before con­
necting up the cueing unit. If it is 
higher, you will need to increase the 
voltage ratings of the electrolytic 
capacitors. (The ultimate limit is the 36V 
rating of the LM3900.)

The NPN motor control circuit is 
used on those recorders having the 
remote switch in the negative supply 
line of the recorder. On these 
recorders it may not be possible to ob­
tain the positive supply voltage from 
the recorder without modifications. If 
this is the case, fit an extra socket to 
some convenient area of the recorder 
case, and connect it directly to the

sential to use the sockets we used on 
the case of the cueing unit. To reduce 
costs they can be eliminated, and the 
twisted pairs terminated directly to the 
PCB The extension speaker could be 
mounted in the case of the cueing unit,

recorder power supply (across the main
supply bypass electrolytic).

It is not necessary to use shielded
cable for the connections between the
recorder and the cueing unit, ordinary
twisted pairs are quite OK. Nor is it es-
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Cueing unit
or it could be mounted near the bell 
push.

Once all the electrical connections 
have been sorted out, a test tape can be 
prepared. Record some selections of 
speech or music on the tape, with four 
second gaps between the selections. 
The selections can be of any length 
greater than about six seconds. You can 
time the gaps with a stop watch, or just 
by counting mentally.

Now rewind the tape (if it is an 
endless tape, you will have to wait for 
the duration of the tape), and then con­
nect up the cueing unit. Switch the 
recorder intp the play mode, and adjust 
the output level control to a fairly high 
level.

When you swtiched to the play 
mode, the tape may or may not have 
started moving. This is normal, and is a 
function of the recorder circuitry. If it 
stops of its own accord, all is well. If it 
does not, turn the output level control 
to a minimum. If the tape still does not 
stop, you have not got the connections 
to the remote socket wired correctly.

Once you have got the tape to stop, 
return the level control to a high set­
ting, and depress the bell push. The 
tape should start moving, and a 
message should be heard. If the tape 
stops partway through the message, 
you will have to increase the output 
signal level from the recorder. The tape 
should continue for the duration of tne 
messace, and stop about two seconds 
after the gap has been reached.

Further depressions of the bell push 
should produce plavback of the sub­
sequent messages. If the tape does not 
stop when the gap is reached, it may be 
necessary to reduce the playback signal 
level slightly.

Assuming all is well, you can rerecord 
the tape with your favourite 
symphonies, hit records, Goon show 
excerpts, or messages designed to dis­
courage travelling salesmen and the 
like.

Finally, a word of caution concerning 
the recorder. The unit should be used 
regularly (say once a day), to prevent 
the pinch roller from deforming, as in 
the play mode it is held permanently 
against the capstan. With regular usage, 
this should not cause problems.

In fact, at least some telephone 
answering systems do this also, and 
seem to operate for long periods of 
time without any noticeable effects. ®

At the top of the page are the two com­
ponent overlay diagrams. Make sure 

.ty°u use ^eappropriate one. In the 
middle of the page is the schematic 
connection diagram for a recorder with 
the motor remote control switch in the 
positive supply line to the motor. The 
bottom photo shows how the PCB and 
connection sockets are assembled into 
the plastic case.

RECORDER 2.5mm REMOTE SOCKET

FIG. 4
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INTRODUCING THE AR9. 
FOUR-ON-THE-FLOOR 

PUIS 
“ELECTRO-AUTOMATIC 

TRANSMISSION."

Bookshelf and mid-size speakers have 
been AR's act for 25 years.

Nobody builds them better, tests them 
more thoroughly or backs them with a 
stronger warranty.

But the flagship of most speaker lines 
is a big, floor-standing job. A heavy hitter 
that will blow your socks off. And our 
flagship has just come in.

The AR9 is a four-way, floor-standing 
speaker, 523/4 inches tall, with 5 drivers 
and the ability to handle amplifiers 
capable of delivering up to 400 watts 
(gasp!) continuous power per channel. 
(With amplifier being driven to clipping 
10% of the time on normal music source 
material.)

The price: approximately $1350 a copy.
But the AR9 is a lot more than big and 

expensive.
The thing sounds simply fantastic.
Flat as a pancake all across the sound 

spectrum and virtually unaffected by 
room placement.

Each speaker contains two 12-pound, 
12" diameter woofers. The two of them 

are linked by a kind of 
electronic automatic 
transmission." Deep in the 
low end where volume 
falls off as frequency goes 
down, the "automatic

transmission" cranks up the woofers to 
maintain volume without the usual break­
up and distortion.

Crossover points have been rearranged 
so that the 8" low mid-range driver 
handles the critical range of human 
voice. . . a design refinement that 
contributes to the startling clarity of the 
AR9 sound.

There is a new semi-horn on one high- 
frequency driver.

Improved liquid cooling.
A tweeter voice coil made with new 

high-temperature materials.
Refinements of proved AR engineering 

concepts abound throughout the system.
And the results are absolutely startling.
Our ears tell us, and our test 

instruments confirm, that the new AR9 is 
nothing less than the most perfect 
speaker system possible today.

To get a more complete write-up, 
contact your AR Dealer or us.

But better yet, listen to the AR9.
Then tell us it's not the fantastic 

speaker system you've ever heard.

Æ

ANOTHER
TRUTH IN 
LISTENING.

Acoustic Research Australia
P.O. Box 21-7 Ford St.,
Greenacre. NSW. 2190
Phone: 642-3458 a«»
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Match your Playmaster amplifier with our new

Playmaster AM-FM 
Stereo Tuner
To date, upwards of 10,000 Playmaster Twin 25 and 40/40 stereo 
amplifiers have been built. Now, to complement this very 
successful amplifier, we have produced a Playmaster FM/AM tuner 
which should really give those keen constructors something to rave 
about. Not only does it offer performance equivalent to tuners 
costing hundreds of dollars more, but it also offers a digital fre­
quency readout and a 12-hour clock.

by LEO SIMPSON

Since we first published the very 
successful Playmaster Twin 25 anH 40/40 
stereo amplifiers we have had con­
siderable demand for a matching 
FM/AM tuner from readers and kitset 
suppliers. However, we have been 
reluctant to publish such a tuner for the 
following reasons. First, any such tuner 
would normally require the use of 
alignment facilities not available to the 
majority of constructors.

Second, the necessary tuning gangs, 
coils, filters and other hardware are not 
available in large quantities at 
reasonably low prices — we expect the 
sales of this Playmaster tuner to run into 
the thousands. Third, and perhaps the 
most telling, styling and presentation 
were the greatest difficulties.

Even with the best will in the world, 
the home constructor cannot match

the styling and presentation of com­
mercial tuners and receivers produced 
in Japan. The Japanese manufacturers 
tool up for long production runs at a 
cost that can easily reach millions of 
dollars. So if we were to produce a 
successful tuner with "you beaut" styl­
ing, then the conventional "slide-rule" 
dial was out. Tooling was too expen­
sive.

To solve these problems we adopted 
the approach .that the prospective 
tuner must be based on a completely 
assembled and aligned module, and 
with digital readout of the frequency. 
Since one of the main kitset suppliers, 
namely Dick Smith Electronics, was par­
ticularly keen to see such a tuner 
published, we let them do the legwork. 
They scoured Japan, Hong Kong and 
South-East Asia for suitable modules.

By late 1977 we had inspected many 
modules and overseas-produced kits 
and had rejected them all, for a variety 
of reasons. We then laid down a set of 
desirable specifications which are fairly 
typical of tuners in the range from 
about $200 to $400. We also stipulated 
that the prospective tuner must use a 
modern switching IC stereo decoder 
which assures part of that desirable per­
formance noted above and has no 
troublesome adjustments which might 
go awry.

At about the same time, fortuitously, 
a new IC was released by General 
Instrument Corporation which provid­
ed the means for digital readout of 
both AM and FM frequencies, plus the 
bonus of a 12-hour clock with crystal- 
controlled timebase. Yabba-dabba- 
doo! Then, early this year, Dick Smith 
Electronics finally produced three 
modules from a firm in Japan, Wangine 
Electronics Co Ltd. We picked the best 
of these and asked for a number of 
modifications.

Many months and telexes later, Dick 
Smith Electronics finally had the 
module with all that we could 
reasonably wish for. All we had to do 
was interface it with the display cir­
cuitry and package it in a fancy case. 
That supposedly simple task has taken 
several months on our part. Now, with 
the co-operation of Dick Smith Elec­
tronics, General Electronic Services Pty

This view shows the new digital readout tuner in prototype form. At right is the circuit of the pre-aligned tuner module. 
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YOU LL NEVER BE BORED 
WITH THIS COMPUTER 
HOME ENTERTAINMENT CEHTRE 
IT'S INCREDIBLE!

Baseball

direct from the us
COMPONENT GIANT:-

«m

This would have to be the most amazing 
home entertainment device ever! Just 
plug the Fairchild Channel F Micro­
computer Console in to your TV set's 
aerial socket,insert the game cartridge 
of your choice and away you go. Play 
educational games, fun games, games 
of skill, competitive games - in glorious 
colour (if used with a colour TV set). 
Similar units cost $399 — our Fairchild 
Channel F Console complete with hand 
controllers and AC adaptor is just .. ..

YEARS OF AMA 
FAMILY FUN sJrVjf

Game cartridges, 
17 to choose from-
9 shown as examples: 24?° each.

Cat.
X-1 200

Personal shoppers please note: 
Easy terms are available on 
this superb Fairchild Channel 
F Console to approved applicants.

MAIL ORDERS? YES! Packing and delivery anywhere in 
Australia $5.00. If purchased with the console the cartridges 
are supplied post FREE - if purchased separately there is a 
packing and delivery charge of $2.00 per cartridge.
SPECIAL 7 DAY TRIAL OFFER.
Purchase this Fairchild Channel F Console and 2 game 
cartridges from one of our stores or by Mail Order. Try 
it out in your home for 7 days and if not completely 
satisfied return it to us in the condition you received 
it and we will refund your money in full.

BUYING OR BUILDING AN AM/FM TUNER?

Spitfire

Just look what you can use it for
BLACKJACK Cat. X-1201
Two games available - you play the TV (the bank) 
or two players can try and break the bank.
TIC-TAC-TOE Cat. X-1202
Four games on this cartridge - Tic-Tac-Toe, Doodle, 
Shooting Gallery and Quadra Doodle - fun for all
DESERT FOX Cat. X-1203
Two games - Desert Fox where you try and destroy 
the other tank without being destroyed and Shooting 
Gallery - the electronic rifle against dead ducks!
MAZE Cat. X-1204
Four great games - Maze, Jailbreak, Blind-man's-bluff, 
and Trailblazer - games that will test your skill.
BASEBALL Cat. X-1205

All the skills and thrills of the league -for two players.
SPITFIRE Cat. X-1206

Two games - for one player the Red Baron is after you, 
in the other two players try and shoot it out in the sky.
SPACE WAR Cat. X-1207

Laser beams streak towards you - can you outrace and 
outgun the aliens from outer space.
MATH QUIZ I Cat. X-1208
Addition and subtraction by using your TV screen

K MATH QUIZ II Cat. X 1209
Multiplication and division - teach yourself and the kids.

WELL DON'T At least not until you've seen the Playmaster AM FM Digital Tuner, Clock to be featured in EA 
from November 78 Our kit for this project will feature a bronze anodized, brushed aluminium front panel 
and knobs to complement the Playmaster Twm25/40 40 amplifiers. Pre built AM, FM tuner module LED 
dig.tal readouts, illuminated tuning and balance meters , Motorola IC's and extremely good signal to noise ratio. 
J?™1™681 compdrab,e d'y’tal readout AM FM tuner we could find was well over S1,000. Our kit will be around 
S1 39 00 Wait a couple of months for our kit and you could save SS hundreds.

Famous name BSR 
belt drive turntable 
under: 

400 
That's right - 
LESS than 
$100.00!

NEW! ETI TANK 
GAME KIT
THE LATEST GAME FOR 
ALL THE FAMILY......... Cat. K-3475

J
All the way from the UK comes the BSR belt drive 
turntable complete with base and cover PLUS a 
ready fitted ADC magnetic cartridge for immediate 
hi-fi quality. Dick's bulk scoop purchase enables 
him to offer this top quality for less than $100.

Cat.
A-3074

ONLY 
$99

P&P $4 go

Experience the thrill of 
steering your own tank 
past mines and barriers 
to seek out and destroy 
the enemy tank. Realistic 
sound effects of the tank 
motor, mines exploding, 
the firing of the gun and 
finally the explosion when 
you find and hit the enemy.

The Dick Smith kit comes complete with a components and a superbly 
written construction and instruction manual. With every kit there is 
supplied a 'Sorry Dick it doesn't work' coupon which in the unlikely 
event of your kit not working, we will for a moderate charge, get it 
going. There is also a 7 day FREE trial period - if not satisfied with
the kit send it back in its original condition and we will refund your 
money in full. Dick Smith where you REAP THE BENEFIT!

DICK SMITH ELECTRONICS
SYDNEY 125 York Street, SYDNEY Ph 29 1126 MELBOURNE 399 Lonsdale Street, MELBOURNE Ph. 67 9834 

147 Hume Hwy, CHULLORA Ph 642 8922 'VLLUUU! 11 ML R|CHM()ND ph 42

162 Pacific Hwy, GORE HILL Ph 439 5311 BRISBANE 166 Logao Road, BURANDA. Ph. 391 6233
30 Giose Stieet, PARRAMATTA Ph 683 1133 ADD A I nFAUtLAIuE 203 Wf,9h’ Street, ADELAIDE Ph 212 1962

MAILORDERS po Box 747, Crows Nest, N.S.W. 2065 Post and packing extra. Dealers across Australia.

SHOPS OPEN 9AM to 5 30PM 
(Saturday 9AM 12 noon)

BRISBANE 1 2 Hour earlier

ANY TERMS OFFERED ARE TO 
APPROVED APPLICANTS ONLY

Many lines available from the
Dick Smith Electronics Centres at

Broadway . Bondi . Chatswood . Liverpool 
Miranda . Mt Druitt . Parramatta . Roselands 
and Watnnqah Mall



While it uses a lot of circuitry, the chassis layout of the tuner is relatively uncluttered.

Ltd, NS Distributors Pty Ltd and 
Bespoke Metalwork we are able to 
publish.

The new Playmaster tuner is styled 
to match the Playmaster amplifiers as 
closely as possible. It uses the same 
heavy-gauge gold-anodised aluminium 
front panel and matching knobs. The 
chassis dimensions are identical, so that 
it can use the same wrap-over cover or 
timber sleeve.

On the front panel, there are three 
togglê switches. The switch on the left 
hand side applies power to the tuner 
and lights up the two tuning meters, 
which are otherwise invisible behind 
the dark red perspex window. The 
clock circuitry is always powered — the 
only way to turn it off is to pull the plug 
from the wall socket.

The centre toggle switch selects time 
or frequency display. This means that 
you can listen to radio programmes 
while the time is displayed. If the 
broadcast (AM or FM) frequency is dis­
played, the readout automatically 
reverts to time display when the tuner 
is switched off.

The right-hand toggle switch is for 
switching out the FM interstation 
muting when tuning in very weak 

stations. Normally it is left in the "on" 
position.

The rotary selector has three 
positions: AM, FM mono and FM 
stereo. In the last mode, the adjacent 
LED will light when a stereo broadcast is 
received. As well as selecting the mode 
of reception, the selector sets the fre­
quency display to FM (MHz) or AM 
(kHz).

The tuning knob is unconventional in 
action in that it only has 1.5 turns for 
full traverse and rotates anti-clockwise 
for an increase in tuned frequency. This 
would make tuning awkward in a con­
ventional tuner, but the visual feedback 
provided by the digital display makes 
the task quick and accurate.

On the rear panel, there is a pair of 
RCA sockets which provide the audio 
outputs to a stereo amplifier. There is 
also a pair of screw terminals for con­
nection of a 300-ohm ribbon antenna 
and a 75-ohm coax socket. An ad­
justable ferrite rod antenna picks up 
the AM broadcast signals.

Two push-buttons provide time­
setting for the clock function. Pushing 
either the "hours" or "minutes" button 
causes the hours or minutes to advance 
at a rate of two per second. There is a 
one-second delay before the updating 
begins. This means that if you in­

advertently press one of the buttons for 
a moment it will not change the clock 
display. However, momentarily press­
ing the "minutes" button resets the 
seconds count (not displayed) to zero 
and allows the time to be set exactly. 
This eliminates the need for a "hold" 
button which is usually found on digital 
clocks. Pushing both buttons 
simultaneously blanks the clock (or 
frequency) display. This is of no par­
ticular use to tne user of the tuner but 
we mention it because otherwise peo­
ple may think they have discovered a 
fault.

The tuner module is one that is very 
typical of those found in many middle- 
of-the-road Japanese tuners or 
receivers. As such it has provision for all 
the facilities normally found on FM/AM 
tuners. It has AFC (automatic frequency 
control), provision for two tuning 
meters, stereo blend switch (which we 
have elected not to use), switchable 
muting, and adjustable output level 
control (which we also have omitted).

All this is accommodated on a PCB 
measuring 220 x 106mm. There is a five- 
section tuning gang with 3:1 reduction 
gear incorporated. Both the tuned RF 
stage and local oscillator (for the FM 
portion) are shielded from the rest of
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PLAYMASTER AM/FM TUNER

the circuitry.
The overall tuner circuit is very 

similar to that of the Playmaster 146 
AM/FM tuner published in July to Oc­
tober 1975, at least as far as the FM por­
tion is concerned. The main reason for 
this similarity and the similarity to many 
other commercial tuners lies in the IC's 
used for the IF amplifier, detector and 
stereo decoder functions.

Antenna input to the FM tuner cir­
cuitry is via a centre-tapped 
transformer which enables connection 
of 300-ohm ribbon or 75-ohm coaxial 
cable. The transformer has a tuned 
secondary winding which is coupled to 
the gate of a junction FET. This has a 
tuned output stage — that is, it is also 
affected by the tuning gang.

The local oscillator is of the Colpitts 
configuration with a grounded collec­
tor and parallel-tuned circuit in the 
base of the 2SC461 transistor. The os­
cillator runs at 10.7MHz higher than the 
incoming frequency. Automatic fre­
quency control (AFC) to counter os­
cillator drift is applied by a varicap 
diode, which is biased from the 
quadrature detector.

The nature of the AFC is gentle. 
While it is effective in minimising os­
cillator drift it is not as strong as in some 
earlier FM tuners where you had to 
wind the pointer half-way across the 
dial before it would "let go" of the sta­
tion.

With the present tuner, the AFC 
effect is so slight that it is almost un- 
noticeable. Consequently, we have not 
provided a switch to disable the AFC 
when tuning.

Output from the local oscillator is 
couled to the base of the 2SC1047 mixer 
stage via a 1 picofarad capacitor. That 
may seem like a very small capacitor 
but at the operating range of 98 to 
119MHz (ie, the oscillator tuning range) 
the capacitor will have an impedance of 
approximately 1500 ohms.

10.7MHz is the output frequency of 
the mixer stage and this is coupled via 
an intermediate-frequency transformer 
to a Murata ceramic filter and thence to 
another transistor stage with an iden­
tical ceramic filter as its load.

Output of the last ceramic filter is 
coupled to the first integrated circuit 
which functions as a three-stage IF 
amplifier, quadrature detector and 
audio buffer. Made by Hitachi and 
designated HA1137, the IC looks to be a 
dead ringer for the CA3089E, which is 
the industry standard for this function.

At this stage we have not tried sub­
stituting a 3089 for the HA1137 but we 
are betting "London to a brick" that it 
will work with no modifications re­
quired.

Like the 3089E, the HA1137 provides 
outputs for the two tuning meters, AFC 
for the local oscillator and interstation 
muting. It has a double-tuned

The Wangine WT-7700 tuner module is supplied fully aligned and complete with 
adjustable ferrite rod. Pictured is a pre-production sample.

quadrature coil, which in the case of 
the 3089E, when adjusted critically, can 
result in harmonic distortion of less 
than 0.1% typical. Note that the overall 
harmonic distortion performance will 
depend on the rest of the circuit.

Following the limiter and detector IC 
is the HA1156 multiplex decoder which 
is identical to the industry standard, the 
Motorola MC1310P. This IC is elegant 
in its function compared to its 
predecessors. It merely switches the 
composite stereo signal (obtained from 
the detector output) from left to right 
alternatively and synchronously at the 
rate of 38kHz.

An exact square wave at 38kHz is re­
quired for the above switching func­
tion. This is generated in the following 
way. An internal RC oscillator running 
at 76kHz is divided by a flip-flop to give 
38kHz. Two further flip-flops produce 
two 19kHz square waves. One of these 
is used in a phase-lock loop com­
parator, to lock the loop to the 19kHz 
pilot tone; the other is used in a second 
comparator whose output is used for 
the automatic mono-stereo switching.

A 10k preset pot in series with a 15k 
resistor connected to pin 14 of the IC is 
used to set the 76kHz oscillator exactly 
to frequency. This is done by monitor­
ing the 19kHz output waveform at pin 
10. (On our pre-production prototype, 
the output was 19,002Hz.)

When the selector switch is set to AM 
or FM mono, the 76kHz oscillator is 
turned off by shunting a 10k resistor 
from pin 14 to ground. This avoids the 
possibility of higher harmonics of the 
76kHz waveform producing audible 
beats with the AM mixer-oscillator and 
its 455kHz intermediate frequency out­
put.

Because of the switching action of 
the decoding circuit, there is a con­

siderable residual component of 38kHz 
remaining in the left and right outputs. 
This is attenuated by block filters (ac­
tually twin-T circuits centred on a 
nominal 38kHz) in series with the left 
and right outputs.

While the FM portion of the circuit is 
capable of very good performance, the 
AM section is quite modest — as is 
usually the case in FM/AM tuners and 
receivers. It uses only three transistors 
and a few diodes. The first transistor is a 
self-oscillating mixer with the ferrite 
rod providing a tuned input circuit.

Two intermediate-frequency stages 
follow the mixer. At the output of the 
second IF stage, two diodes function as 
signal detectors. One provides the 
audio output and applies AGC 
(automatic gain control) to the first IF 
stage while the other drives the signal 
strength meter. Another diode from 
the output of the first IF stage applies a 
second order AGC in the case of near 
over-load of the IF strip.

A diode connected to the AM 
positive supply line from the selector 
switch is used to latch up the HA1137 
FM limiter/detector IC while the AM 
tuner is in use.

The tuner PCB requires a reasonably 
well filtered DC source of 14V or more. 
It has its own simple regulator circuit 
consisting of a zener-stabilised 
reference voltage (12V) and emitter­
follower transistor. The 100-microhenry 
choke in series with the zener diode 
and the 220uF capacitor bypassing the 
series combination act to filter out 
zener-generated noise which might 
otherwise appear on the regulated 
supply line.

Next month we will publish the com­
plete circuit of the clock and frequency 
readout section and present the con­
structional details. ©
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How to crack 
a highly paid job 
as an electronics 

technician.
We’Ll give you excellent traininganywhere in Australia.We’ll give you free medical, dental and hospital treatment.We’ll provide plenty of good tucker

and over 17 for an Adult Trainee, join the Navy, Army or Air Force.Phone us at:Adelaide 223 2891. Brisbane 2262626.Canberra 822 333 Hobart 347077.Melbourne 613731. Perth 3256222.Sydney 2121011.Write to either the Navy, Army or Air Force Electronics technician Counsellor, GPO Box XYZ in yourand a comfortable place to stay.We’ll give you substantial leave, and on top of all that, we’ll pay you well while you’re training.On your side, you’ll give us a period of hard, but interesting and rewarding work. And, when eventually you leave us, you’ll find yourself a fully qualified^
'technician. Not a bad thing to be, these days.So, if electronics is your idea of a great career and you are (at time of entry)approx. 15 to 17 for apprenticeship

nearest State Capital City (pleaseinclude your

Authorised by Director-General of Recruiting. Dept. Defence. 

TSAP15.FP.48

Learn 
Electronics 
with us.
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SPEAKER KITS Simply a better sound.

PLESSEY/FOSTER COMPONENTS

Loudspeakers 
to satisfy 
the most 
demanding 
enthusiast.

HX15-3W

HX12-3WA
Here they are — from the small HX8-2 way to the big 
HX15-3 way loudspeaker system. If you’ve ever heard 
from them, you’ll know you’ve listened to the result 
of superb craftsmanship in the science of sound.

HX12-3W

Model Power Frequency 
Range

Price 
Per Pair 
Kitform

Price 
Per Pair 

Assembled

Do-It-Yourself
You Save 
Per Pair

HX8-2W 20W RMS 20 Hz-15kHz $155.00 $195.00 S40.00
HX10-3W 20W RMS 20 Hz-20 kHz $210.00 $275.00 $65.00
HX12-3W 35W RMS 20 Hz-22 kHz $255.00 $345.00 | $90.00
HX12-3WA 45W RMS 20 Hz-21 kHz $235.00 $345.00 ! $110.00
HX15-3W 70W RMS 18 Hz-40 kHz $365.00 $465.00 i $100.00

MAIL ORDER: NSW Country & Interstate - Freight extra.

For further technical information and your nearest dealer contact Harmonix 
Acoustix on (02) 519-5127 or write to 29 Vincent St, Marrickville. 2204.

DEALERS — the list grows.
• HARMONIX speaker kits now available from:
- HI-FI CITY, 269 Elizabeth St, Sydney. 235 8401
- HI-FI JUNCTION, Bondi Junction. 389-4000
- TERRY’S SOUND LOUNGE, Bowral.
- RADIO DESPATCH, 869 George St, Sydney. 2110191
- SYDNEY HI-FI CENTRE, York Street, Sydney. 29 1082
- AUDIO EQUIPMENT, 25 Shields Cres, Booragoon, WA (09) 364 4736
- MARTIN deLAUNEY, 289 Clarence St, Sydney, 29 5834.

ALSO Newcastle and Wollonong
- SOUND SPECTRUM, Darwin.
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An Electronic Thermometer
A very simple electronic thermometer capable of measuring ab­
solute temperature directly in Kelvins may be made using the 
Analog Devices AD590 integrated circuit. This short article explains 
how the device is used.
by G. S. SHELL, M.Sc
PO Box 40, Yenda NSW 2680

The Analog Devices AD590 is an in­
tegrated circuit temperature transducer 
which produces an output current 
proportional to absolute temperature 
in Kelvins (K). (T in K = T in °C + 273.2)

It is suitable for measuring 
temperature over the range —55°C to 
+ 150°C, with an accuracy of about 1 
degree. The accuracy is improved to 0.1 
degree or better by calibration. For ex­
ample it can be used to monitor 
wet/dry bulb air temperature, soil 
temperature, temperature distribution 
in a refrigerator, freezer or domestic 
oven (up to 150°C or 300°F).

The AD590 temperature sensor com­
es in a small TO-52 package (dimen­
sions 5.6 mm diam. by 3.8 mm high), 
with two terminals (" + " and "—") for 
connection to the supply voltage and 
measuring instrument, and a third ter­
minal connected to the case.

The integrated circuit uses the princi­
ple that if two identical transistors are 
operated at a constant ratio of collector 
current densities, then the difference in 
their base-emitter voltages is directly 
proportional to absolute temperature. 
In the AD590 this voltage difference is 
converted to a current which is 
amplified to give a sensitivity of 1uA/K. 
At room temperature (say, 27°C) the 
current will be 300uA. The device 
calibration is laser trimmed during 
manufacture so that only minor calibra­
tion is required by the user.

The AD590 sensor may be mounted 
by soldering the pins to a length of 
twin-conductor microphone cable 
(e.g., Dick Smith W-2034). The solder 
joints are kept electrically isolated with 
tape or fine spaghetti tubing. The cable 
shield is connected to the pin con­
nected to the AD590 case. Reasonable 
water-proofing of the connections is 
obtained by cutting the tab off the 
AD590 case (adjacent to the " + " ter­
minal) and slipping a length (say, 50-75 
mm) of 6.3 mm heat-shrink tubing over 
the sensor and cable. The tubing will 
shrink over the cable and sensor with 
the heat from a hair dryer or soldering 
iron. The tubing-covering the sensor 
case can be either trimmed to expose 
about half the case (for short thermal 
response time) or crimped flat with 
pliers while the tubing is hot (for max­
imum water proofing).

The device will withstand a forward 
voltage of 44V and a reverse voltage of 
20V. At a constant temperature, the 

current in the AD590 is comparatively 
insensitive to changes in supply 
voltage. The current changes by only 
0.2uA/V for supply voltages in the 
range 5 to 15V. Thus power supply re­
quirements are not critical.

The simplest circuit employing the 
AD590 uses a battery (e.g., 4.5, 6, or 9V) 
or a power supply and a 1k ohm resistor 
in series (Fig. 1). The voltage across the 
1k ohm resistor is then proportional to 
absolute temperature (1mV/K, e.g., 
0.3V at 300K or 27°C), and may be read 
on a high-impedance multimeter such 
as Dick Smith's Q1136 or Q1100 or 
(100K ohms/volt) or on a digital 
voltmeter. On the 0.5V multimeter 
range the resolution is 1 to 2 degrees. 
Using a 4-digit digital voltmeter the 
resolution is 0.1K. The calibration can 
be checked at one temperature, either 
in water against a thermometer, or at 
the ice-point (273.2K). The zero error 
can then be noted and applied as a cor­
rection to measured temperatures.

Alternatively, an 820 ohm resistor and 
200 ohm trimpot may be used in place 
of the 1k ohm resistor, in which case 
the voltage can be trimmed to 0.273V at 
the ice-point.

Absolute accuracy in temperature 
measurement (using the "J" version of 
the AD590) is then 4-/—2 degrees 
(maximum) over the range 218K 
(—55°C) to 423K ( + 150°C). The ac­
curacy over a more limited 
temperature range (e.g., 273K to 323K) 
is better, typically 4-/—0.3 degrees. 
Furthermore, up to about 383K (110°C) 
the error varies nearly linearly with 
temperature; thus readings may be cor­
rected simply by multiplying by a cor­
rection factor obtained from a calibra­
tion at two temperatures (e.g., the ice­
point and the boiling point of water).

If an absolute accuracy of 0.1 degree 

or better is required, the sensor can be 
calibrated over the temperature span 
required, using a thermometer (such as 
mercury-in-glass) with a known calibra­
tion as a secondary standard.

When the temperature of the 
measured medium changes rapidly, or 
alternatively when the sensor is 
transferred from a medium at one 
temperature to one at a different 
temperature, the indicated 
temperature approaches the new 
temperature exponentially. The time 
taken for the difference between in­
dicated temperature and true 
temperature to decrease to a certain 
value depends on the thermal contact 
of the sensor with the medium and on 
the heat capacity of the sensor. As an 
indication of this thermal lag, the time 
taken for the temperature difference to 
reach 1% of the initial value is 41/2 
minutes for still air, 1 minute for mov­
ing (0.27 m/sec) air and 1/4 minute for a 
stirred liquid bath.

Self heating in the sensor gives rise to 
a small error in reading. For example, 
using a 6V battery with the sensor at 
300K, and a 1k ohm series resistor, the 
sensor dissipation is (6 — 0.3) x 0.3mW 
= 1.7mW. This raises the sensor 
temperature by 0.8 degrees in still air, 
0.2 degrees in moving air (0.27 m/sec) 
and less than 0.1 degree in a stirred li­
quid bath. For a given application, this 
error can be allowed for. Alternatively, 
power can be switched on for a few 
seconds only when measurements are 
required (e.g., using a push-on switch). 
In still air, the self-heating results in an 
error of 0.1 degrees after power has 
been applied to the sensor for about 10 
seconds.

To obtain the ice-point accurately, a 
container of finely crushed ice should 
be used. Immerse the sensor and about 
75mm of the connecting cable in the 
crushed ice. If crushed ice is not 
available, ice blocks in water may be 
used provided the sensor is kept in the 
upper region of the water near the ice 
blocks. (If the sensor is allowed to sit at 
the bottom of the container of ice 
blocks and water, an error of up to 4 
degrees may result because water has 
its maximum density at 4°C.)

Because the AD590 converts 
temperature to current, switch and 
contact resistances are relatively unim­
portant (provided a voltage of at least 
4V is maintained across the device), and 
it may be used with CMOS analog mul­
tiplexers in data-logging applications.

Finally, the AD590 is available from 
the Australian agents for Analog 
Devices, Parameters Pty Ltd (PO Box 
480, Crows Nest 2065). Cost of the 
device in 1-off quantities is under $5.00, 
plus tax if applicable. ©
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DELAY

POWER

View at left shows the completed 
prototype, housed in a standard metal 
case. The amount of delay is variable 
from 10ms to 50ms.

BBS AUDIO BELAY ANO REVERB

by IAN POGSON

BBD audio delay 
and reverberation unit

-.. sound effects for your electronic organ

In the past we have had to depend upon such devices as springs, 
plates and endless tapes to provide delay and reverberation effects 
for music and musical instruments. More recently, a “bucket 
brigade device” in the form of a CMOS IC has been developed, 
which makes it possible to achieve similar effects with greater 
reliability and in less space. Here is an account of some recent ex­
periments along this line.

Readers may recall that we presented 
a preliminary article on the then rather 
new BBD (Bucket Brigade Device) in 
the December 1975 issue; this from the 
viewpoit of a hobbyist. We were 
notably unenthusiastic at the time, 
probably because we were expecting 
too much, too soon, from too little cir­
cuitry. It's not surprising that we were 
disappointed.

Since then, it has become apparent 
that BBDs are indeed capable of rather 
interesting results — provided one is 
prepared to invest enough time and 
money in their application! And 
therein lies the real problem for the 
home constructor.

While still wary about getting too 
deeply involved, we did decide recent­
ly to have another look at BBDs for the 
hobbyist, but with a more modest ob­
jective: to see whether simple, practical 
circuitry had anything significant — 
even subtle — to offer the audio 
enthusiast, particularly one involved 
54 ELECTRONICS Australia , November, 1978

with electronic organs or other such in­
struments.

While we are still not wildly 
enthusiastic about the results, our 
observations did suggest a limited but 
interesting role for the kind of basic 
unit described in this article.

Before proceeding further, a short 
discussion on how the BBD works may 
be in order. A fairly detailed explana­
tion was given in the article of 
December, 1975 and this may be 
referred to by readers wanting more 
than the abbreviated description which 
follows.

A number of BBDs are now available 
but they all function on the same 
general principle. The device which we 
used is a MOS integrated circuit, type 
MN3001. It is a dual 512-stage device in 
the form of an analog shift register. 
Each half may be considered as a line of 
512 capacitors, so arranged with inter­
nal switching that each capacitor 
receives a charge from the one on the 

left, passing it on later to the capacitor 
on the right.

In practice, the first capacitor in the 
line receives a series of charges (or 
pulses) proportional to an audio input 
waveform; subsequently passed 
through the line, the charges emerge at 
the other end as a recognisable audio 
signal. The analogy with a bucket 
brigade is obvious.

In short, when an audio waveform is 
fed to the input of the system, a replica 
of the original will appear at the output, 
somewhat delayed in time. Ideally, 
there would be no losses in the chain 
and the output would be at the same 
level as the input. The device is 
remarkably efficient in this regard but 
there is a transmission loss of about 8.5 
dB over each chain of 512 stages. This 
can be readily made up, as we will see 
later on.

The rate at which the charges are 
switched from one stage to the next 
controls the delay, or the time taken for 
the signal samples to travel from input 
to output. Switching is by means of an 
external square wave oscillator, or 
"clock". The delay time will thus de­
pend upon the clock rate.

It will be obvious that no capacitor in
the chain can receive a new charge un­
til it has passed on the one that it
already has. Thus, on a particular clock
pulse, capacitor 1 may receive a charge



(or sample) from the input signal. On 
the next clock pulse, it will pass the 
charge to capacitor 2. On the third 
pulse, C2 will pass the charge to C3 and 
Cl will receive a new charge from the 
input signal. On the fourth pulse, Cl 
and C3 will pass their charges to C2 and 
C4 respectively, ready for what follows 
on pulse 5. And so on, all the way down 
the line.

In practice, two dissimilar clock 
signals are required to effect the alter­
nate transfers. Fortunately, they can be 
provided by the one clock by simp­
ly having two outputs, with a phase 
difference of 180°. On this basis, the 
time delay in milliseconds is equal to 
the number of stages in the device, 
divided by twice the clock frequency in 
kHz. Thus, if we have 512 stages and the 
clock frequency is 20kHz, the delay will 
be 12.8ms.

As a rule of thumb, the maximum 
audio signal frequency which can be 
handled by a pulse or sampling system 
is half the clock frequency. A more 
practical limit is one third the frequen­
cy. Thus, for a clock frequency of 
20kHz, as mentioned above, the audio 
response would be limited to about 
7kHz. If the clock rate was reduced, in 
an effort to obtain a longer delay, the 
audio bandwidth would be reduced in 
proportion.

Clearly, if the design requirement is 
for a long delay time plus a wide audio 
bandwidth, the only way to meet it is by 
substantially increasing the number of 
bucket brigade devices. This means 
more transmission loss through the 
system, more stages to make good that 
loss and greater vulnerability to distor­
tion, noise, hum, instability and to 
penetration by external RF fields and 
pulses. Hence our wariness about div­
ing in too deeply, or encouraging 
readers to do so, at this stage.

One other problem has to do with 
the clock frequency itself, which 
emerges from the BB chain along with 
the wanted audio signal. The MN3001 
BBD, as specified, has an extra stage, so 
connected as to partially cancel the 
clock pulse at the output, but heavy 
filtering is still necessary to minimise 
the amplitude of the clock frequency 
fed to the subsequent amplifiers. Even 
if the clock frequency is not directly 
audible, it can make its presence felt in 
the way of spurious components 
and/or an increase in the perceived 
background noise.

Possible applications for the BBD are 
many and varied. Some which come to 
mind include adding spatial effects to 
electronic organs and other electronic 
musical instruments, or to recordings 
which lack ambience; adding an extra 
dimension to monaural recordings; 
and minimising the "sound in the 
head" effect when listening to 
headphones.

With some additional circuitry, a BBD
can give a reverberation effect in addi-
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tion to simple delay. Again, if the clock 
is frequency modulated, slow and fast 
vibrato can be achieved, which has ob­
vious application in electronic organs.

Let us now look at the circuit and see 
how the foregoing has been put into 
practice. The signal to be processed is 
fed to the input, where it divides, one 
part going to a mixer and the other to 
the BBD channel. The mixer is an op­
tional facility the role of which will 
become clear later on.

An immediate problem arises with 
that portion of the input signal fed to 
the BBD system. As the higher frequen­
cy signal components approach half the 
clock frequency, difference frequen­
cies — the lower sideband — tend to 
appear as a spurious component in the 
recovered audio signal. To combat this, 
some form of low-pass audio filter is 
desirable and, as a compromise 
between simplicity and a really sharp 
filter, we have specified a passive 
network involving two 10k resistors and 
two .001 uF capacitors.

As a further and important provision, 
the gain of the first BBD driver stage is 
made variable by means of a preset pot 
in the emitter circuit. The intention is 
that the gain should be preset so that 
the driver will adequately load up the 
first BBD with the particular signal 
available; this in the interest of op­
timum signal-to-noise ratio.

From the first section of the MN3001 
BBD, the signal passes to a second 
amplifier, the gain of which is set to 
make up for the approximate 8.5dB lost 
in the BBD. The respective amplifiers 
have capacitors of 270pF and 220pF 
shunted across the 390k feedback 
resistors. The capacitors restrict the 
high frequency response of the 

The component overlay diagram shows the PC board as viewed from the compo- 
nent side. Follow the usual precautions when inserting the CMOS ICs.
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amplifiers and supplement the input 
filter already described.

From the second amplifier the signal 
is fed into the second section of the 
MN3001 BBD. The signal at the output 
of the second section of the BBD con­
sists of the wanted signal together with 
an unacceptable level of clock hash and 
this must be filtered out. This accounts 
for the fourth order low pass filter 
which follows, the values having been 
selected to cut off at 5kHz. The fully 
processed signal emerges from the low 
pass filter and is split, one part serving 
as the direct BBD output.

The other part is fed to a poten­
tiometer and thence back to the input 
of the first amplifier. Part of the delayed 
signal is therefore re-routed through 
the BBD chain, delayed again, fed back 
again until it finally — and hopefully — 
diminishes to virtual zero. What is 
available at the output is therefore not 
just a delayed signal but one with a 
pattern of diminishing delays rather 
similar to what was obtained with a spr­
ing or an endless tape loop system. In 
short, simulated reverberation.

It may be seen that there are three 
10k preset trimpots, one for each sec­
tion of the BBD and one for the first 
transistor of the fourth order low pass 
filter. These trimpots are provided to 
set the bias to the respective stages. It 
will also be noted that there is a trimpot 
in series with each of the two level 
potentiometers at the output of the 
system. These have been provided to 
set the range of adjustment for the ex­
ternal "Level" and "Reverb" controls.

The clock uses a CMOS type 4011 
quad 2-input NAND gate. Three of the 
gates form the oscillator proper, its out­
put being used to drive the respective

BBD sections. The oscillator output is 
also fed into the fourth gate and used as 
an inverter, thereby providing the se­
cond driving component which is 180° 
out of phase with the other one. Its 
frequency is adjustable over the range 
of approximately 10kHz and 90kHz with 
the 22k potentiometer, giving a delay 
between about 50ms and 5.5ms.

The power supply has been designed 
to provide three different voltages for 
the overall system. The secondary win­
ding of the power transformer is rated 
at 15V AC each side of the centre tap 
and two pairs of silicon diodes are con­
nected to give a positive and a negative 
DC output.

The positive DC output is filtered 
with a 1000uF electrolytic capacitor, the 
voltage being stabilised to 4.7V with a 
1.5k resistor and a zener diode. The 
negative DC output is also filtered with 
a 1000uF capacitor and stabilised to 
—15V with a 470 ohm resistor and a se­
cond zener diode. In addition, —14V is 
required for the BBD chip and this 
should bear a constant relationship to 
the —15V. Therefore, the —14V is ob­
tained by connecting a voltage divider 
consisting of an 8.2k and a 560 ohm 
resistor in series across the —15V supp­
ly-

A LED is connected across the 4.7V 
supply and in series with a 1.5k resistor 
to serve as an indicator.

It may also be seen that we have 
bypassed each side of the transformer 
secondary with .01uF ceramic 
capacitors. These capacitors actually 
saved the project from disaster! After 
making preliminary tests in our 
laboratory, two staff members took the 
unit home to test it under more realistic 
conditions. While it seemed to do the 
things it was supposed to do, we were 
plagued with heterodyne whistles 
which were quite intolerable.

Both of the addresses concerned 
were within a few km of broadcasting 
station 2CH's transmitter, with a 
number of others somewhat further 
away. It was found that the whistles 
persisted even when no input lead was 
connected, indicating that the trouble 
was due to RF from broadcast 
transmitters being fed into the system 
via the mains supply. Presumably, the 
RF was beating with harmonics from 
the clock inside the unit. The two .01uF 
ceramic bypasses virtually eliminated 
the trouble.

this may be a hint worth keeping in 
mind. Years ago, mains transformers 
were fitted, almost as a matter of 
course, with an earthed electrostatic 
shield between primary and secondary. 
Modern mains transformers rarely in­
clude such a provision, which means 
that they are much more prone to 
transmit mains-borne RF to the internal 
circuitry.

Construction of the unit will normal­
ly start with assembly of the PCB. Care
should be taken, when soldering com­
ponents in place, to ensure that no



damage is caused by overheating. A 
small, clean, hot iron is needed and 
soldered joints should be made so as to 
have a good flow of solder and with no 
more heat applied than necessary to 
achieve this. Make sure also that polari­
ty requirements of components are 
observed, where such apply.

It is a good idea to start with the 
smallest components and gradually 
move to the large ones. In short, start 
with the links, then proceed to the 
resistors and finally to the power 
transformer. Note that the two .01 uF 
ceramic capacitors on the secondary of 
the transformer are mounted un­
derneath the board, right at the points 
where the transformer secondary pins 
are soldered to the copper track.

The two 100k trimpots in series with 
the reverb and output level controls are 
provided at least temporarily to allow 
for adjustments to suit the levels in­
volved for any particular application. 
Once this has been done, the trimpots 
could be replaced with fixed resistors, 
or they may be left as they are. 
However, it should be noted that there 
are only two holes on the printed board 
and, in order to mount the trimpots, 
the centre pin must be bent over and 
soldered to one of the end pins above 
the board.

Two CMOS ICs are specified and, for 
readers not familiar with these devices, 
it should be stressed that they must be 
handled so as not to destroy them, even 
before they are fitted to the board. Ac­
cidental electrostatic discharges can be 
disastrous to CMOS devices if they are 
treated carelessly. DO NOT take them 
from their protective packing until they 
are actually going to be fitted in place.

As a further precaution against 
damaging CMOS ICs, I favour using 
sockets for them. However, if you wish 
to solder the ICs directly to the board, it 
is essential to take special precautions. 
The barrel of the soldering iron should 
be connected electrically, by a clip 
lead, to the 0V copper of the board 
while soldering. It is also wise to make 
the —15V and 0V supply connections 
before proceeding with the others.

With the board assembled, it should 
be checked to make sure that there are 
no errors or omissions. Satisfied that all 
is well, leads may be added from the 
appropriate points on the board to run 
to the various pots, sockets, etc. 
Hookup wire is used to the three pots 
and the LED indicator. The 1.5k resistor 
is soldered directly to the lead on the 
LED. A common —15V lead serves both 
the output and reverb level pots. 
Another —15V lead from the same 
point on the board runs to the three 
sockets. A short length of figure 8 mains 
cord is run from the appropriate points 
on the board to the on/off switch.

Leads to the three sockets are run in 
light shielded coax cable with the outer 
braid connected to the —15V line at the 
socket end only. Stereo shielded lead is 
run to the mixer input switch and the 
braid is also connected to the —15V

Shielded cable is used for the mixer input switch and socket connections.

line only at the switch end.
The unit is housed in a deluxe metal 

cabinet, 160mm x 70mm x 184mm, 
listed in the Dick Smith catalog under 
No H-2744. The board is held in place 
with four V2in brass spacers. All the 
necessary holes will have to be drilled 
but the metal is easy to drill and there 
are not many holes required. The 
general location of the holes may be 
obtained from the picture.

The mains cord is run through a 
grommeted hole in the back panel and 
firmly clamped. The active and neutral 
leads are terminated on the board, 
while the earth lead is terminated at a 
solder lug screwed to the bottom of the 
cabinet.

With the unit completely assembled, 
we are now ready to adjust it before 
putting it to use. As a first step, it is a 
good idea to set all the trimpots to the 
centre of their travel. Switch on and 
check that the main voltages are cor­
rect, measured in respect of the 0V 
line. The voltages of interest should be 
approximately 4-4.7V, —14V and —15V. 
Assuming that these are correct, check 
that the LED lights; if not, more than 
likely the connections to it have been 
reversed.

The 10k trimpot at the input to the 
final filter should be adjusted to give 
—7.5V at the junction of emitter and 
10k resistor at the output of the filter. 
The other two 10k trimpots should be 
adjusted to give bias levels of between 
—3.3V and —4.9V at pins 3 and 5 of the 
MN3001. We suggest that you set the 
voltages at about the mid point, say 
4.1V, measured most easily at the rotors 
of the respective trimpots.

If you have an audio generator and a 
CRO (preferably twin trace) you are in 

a position to test and observe the 
effects obtainable from the system. Just 
how you go about your investigations 
will be a matter of choice for each in­
dividual. However, it cannot be 
emphasised too strongly that the right 
audio levels must be observed. This 
applies particularly to the signal level 
being fed into pin 3 of the MN3001, and 
compensated in part by the 100k Gain 
Set pot.

If the signal level is too low the 
signal-to-noise ratio will suffer. If the 
level is too high, the device will clip the 
signal peaks with obvious distortion be­
ing the result.

Whether or not you use the input 
mixer stage will depend on cir­
cumstances and requirements.

If you have only one amplifier 
channel available, it would be logical to 
feed it via the mixer, blending in as 
much processed signal as deemed 
desirable, using the Level, Reverb and 
Delay controls.

If you have two channels available, 
one could be used for the direct signal 
via the mixer, and the other for the 
processed signal from "Optional BBD 
Output", with the mixer switch open. 
The mix would then be acoustic rather 
than electronic.

Subjectively, there is a considerable 
difference between the two.

Electronic mixing of a delayed signal 
suffers from the so-called "comb" 
effect — a serrated frequency response 
curve caused when frequencies across 
the spectrum tend either to add or to 
cancel, as an accident of phase.

With two channels and two 
loudspeakers spatially separated, the 
comb effect produces less obvious 
cancellation or reinforcement, tending
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“Marantz let me build 
the speakers I’ve always 

wanted to build?
Ed May, Vice President Speaker 
Engineering for Marantz

Over the past twenty years Ed May has firmly established 
himself as one of the industry’s top experts on speaker 

systems. Formerly the manager of speaker engineering 
for JBL, Mr. May has personally been responsible for 

many of the advances in speaker technology.
As the new director of Marantz Speaker 
Development we asked him to comment 

on the new Marantz Speaker line.

u Since joining Marantz I’ve never 
been turned down on anything I’ve 
wanted to do to improve quality. When 
it comes to quality, cost is no object? 
M0ur new Marantz speaker line is 
one of the top lines in the industry. 
The reproduction capability of our 
speakers can equal or out perform 
speakers that cost two to three times 
the price?
U We don’t follow fads. We stay away 
from frivolous things that only 
increase the price tag without 
increasing performance?
M0ur toughest critics are ourselves. 
Many of the things we measure and 
test for are seldom encountered in 
the field?

My philosophy is to build the 
speaker so it reproduces all frequen­
cies as smooth, as flat as possible in 
all angles of radiation. No matter 
where you sit you hear exactly the 
same sound?

I’m very proud of our new Marantz 
speaker line. It’s what I’ve always 
wanted to build. My hat is off to 
Marantz for letting me do it?

We sound better.
c 1977 Marantz Co., Inc., 20525 Nordhoff St., Chatsworth, CA 91311.

For Brochures contact — Marantz Company, PO Box 604, Brookvale, NSW 2100 
Marantz Company is a trading division of Superscope (Australasia) Pty Ltd
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rather to broaden and disperse the 
source of sound.

The mixer does not need to be in­
volved when the BBD is used to process 
the signal passing through one side of a 
stereo amplifier system (the other side 
being left as is). This application lends 
itself most obviously to achieving some 
spatial effect from AM radio stations, or 
when listening to, or copying old mono 
records on to tape. Used sparingly, it 
may also do something for not-very- 
ambient stereo records, particularly 
when heard through headphones.

The BBD system would need to be 
cut into the system between the 
preamplifier and main amplifier, at the 
point commonly provided for such 
access or for the introduction of a tape 
deck. Hopefully, the job will require 
only a couple of audio patch cords, no 
longer than necessary, one to divert the 
signal to the BBD system and the other 
to return its processed equivalent to 
the main amplifier channel.

If no ready access is provided, the 

enthusiast may have to take more 
drastic .measures!

Having connected it up as described, 
the unit may be plugged into a power 
point but, before switching everything 
on, turn the output level and reverb 
controls right off. Turn the gain trimpot 
on the amplifier feeding the input of 
the MN3001 to minimum gain, with the 
full resistance in circuit. Now switch on 
and play a record or other program 
material through the system. You 
should hear program only through the 
channel which does not include the 
BBD unit.

With the volume set to a suitable 
listening level, this channel should now 
be disabled, possibly by adjustment of 
the balance control. Now advance the 
BBD output level control slightly and 
processed sound should be heard at 
low level. With the level kept low, in­
crease the gain of the amplifier feeding 
the MN3001 until clipping is heard and 
then back off until the signal is clean 
again. Note that this setting may need 
to be readjusted later on, possibly 

when some louder program material is 
involved.

The other channel should be enabled 
again and the level of the processed 
channel adjusted with the output level 
control to give a suitable balance. At 
this point, you are in a position to ex­
periment with the various controls. The 
delay can be varied so that its effect 
may be observed. You will find that the 
most noticeable effect is on speech, 
where the available delay is enough to 
produce, not just an echo, but a second 
voice a syllable behind the original! On 
music, the delay is much less apparent.

When turning attention next to the 
Reverb control, it must be kept in mind 
that advancing it too far will lift the 
loop gain above unity, leading to in­
stability and a coarse, howling noise. 
Just short of this setting is the position 
for maximum available reverb. The 
100k series trimpot should be adjusted 
so that the panel Reverb control is 
limited to the useable range.

Whether or not vou will consider the

This rear panel 
view shows the 
various input/out- 
put sockets and 
the mixer input 
switch.

results interesting or worthwhile is 
strictly an individual response. Our ob­
jective here is purely to give you 
something to think about or play with!

One thought we had in mind from 
the outset was the possibility of the 
BBD unit adding a spatial effect to a 
home electronic organ. Accordingly, 
some initial observations were made 
with the writer's own instrument. It is 
fitted with an external tone cabinet and 
it was easy to break into the main audio 
line feeding the associated amplifier. 
The signal was passed through the mix­
er as previously discussed and the 
processed signal mixed in. The results 
were interesting but not startling, hav­
ing in mind that the organ already had 
in-built spring reverb. At the time of 
writing, I have not tried a separate 
amplifier with acoustic mixing.

Fortunately, another member of our 
staff has an electronic organ of a 
different type and he gave the BBD unit 
a rather more extensive trial. This organ 
does not have an external tone cabinet.

One method of breaking into the

PARTS LIST
7 Metal cabinet, 160mm x 70mm x 
184mm
1 Printed circuit board, code 
78BBD9
1 Transformer, Ferguson PL30/5VA 
2 Miniature toggle switches, SPDT 
1 RCA socket, stereo pair
1 RCA socket, single
3 Knobs
4 Spacers, Viin long tapped Vs in 
Whitworth
1 IC, MN3001 14-pin DIL
1 IC, 4011 14-pin DIL
2 IC sockets 14-pin DIL
5 Transistors, BC549 etc
4 Transistors, BC559 etc
4 Silicon diodes, EM401 etc
1 Zener diode, BZX79C4V7
1 Zener diode, BZX79C15
1 Light emitting diode with bezel

RESISTORS (all VAN unless stated 
otherwise)
1 470 ohms
1 560 ohms
2 1.5k
1 4.7 k
1 8.2k
8 10k
3 10k Philips trimpot (large)
2 10k linear potentiometer
4 12k
1 22k linear potentiometer
3 39k
3 68k
9 100k
1 100k Philips trim pot (large)
2 100k Philips trimpot (large, see 
text)
1 270k
1 330k
5 390k
3 820k

CAPACITORS
1 220pF polystyrene
1 270pF polystyrene
3 .001uF greencap
2 .0022uF greencap
1 .0027uF greencap
1 .0068uF greencap
2 .01uF disc ceramic
6 0.1 uF greencap
4 1uF 35VW tantalum
5 10uF 16VW electrolytic
2 47uF 6.3VW electrolytic
2 470uF 25VW electrolytic
2 1000uF 25VW electrolytic

SUNDRIES
Hookup wire, single coax cable, 
shielded stereo cable, figure 8 flex, 
3-core flex, 3-pin plug, rubber 
grommet, solder, solder lug, screws, 
nuts.
NOTE: Resistor wattage ratings and 
capacitor voltage ratings are those 
used on the prototype. Components 
with higher ratings may generally be 
used, providing they are physically 
compatible. Components with lower 
ratings may generally be used, 
providing ratings are not exceeded.
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main audio line was at the input to the 
main amplifier, which also happens to 
be the point where the swell pedal con­
trol is shunted across the line. 
However, it transpired that the signal 
level at this point was quite low, imply­
ing high gain in the following power 
amplifier. As a result, introduction of 
the BBD device at this point led to hum 
problems and a poor signal-to-noise 
ratio, irrespective of whether the BBD 
was used to feed the organ's own 
amplifier or a separate system.

So another method was tried and this 
proved more successful. It involved 
taking the signal from across the main 
loudspeaker terminals. So as to avoid 
DC problems as well as earth loops, an 
isolating transformer was added 
between the speaker and the line to the 
BBD unit.

The output of the BBD unit was fed 
into the "AUX" input of a separate 
stereo amplifier and, after having made 
level adjustments, the overall results 
obtained were encouraging.

The simple fact that some of the 
sound is coming from a couple of 
speakers from another part of the room 
can, of course, be an improvement in 
itself. But when the sound from these 
60 

speakers has been delayed by say 50ms, 
it can further enhance the spatial effect. 
With some reverberation added as well, 
a further improvement was observed. 
In short, the somewhat confined sound 
which is normally experienced with an 
electronic organ in the average lounge 
room had been improved to a 
worthwhile extent.

The audio voltage across an organ 
speaker system will depend on its im­
pedance and the power level fed to it 
but one can expect something of the 
order 5V to 20V RMS. The maximum in­
put voltage which the BBD unit will 
accept is about IV RMS, so that a con­
venient transformer would be a type, 
preferably shielded, which offered a 
step-down ratio of somewhere 
between 10:1 and 20:1. The impedance 
of the larger winding is not critical, 
provided it is much higher than that of 
the voice coil circuit across which it is 
being connected.

A resourceful enthusiast may be able 
to locate an oddment transformer that 
will do the job, even to pressing into 
service a small oddment power 
transformer or a not-too-miniscule 
transistor driver or output transformer. 
High frequency response is not critical, 

because of the limited response of the 
BBD system, but 'the low frequency 
response will determine how much 
bass reaches the BBD system and the 
supplementary amplifier.

With a transformer installed, so that a 
fine adjustment can be made to suit the 
input of the BBD unit, a potentiometer 
of say 1k should be connected across 
the transformer secondary winding. 
The output will then be taken between 
the pot rotor and the earthy side. With 
this setup, it would be a good idea to 
set the amplifier gain in the BBD unit to 
its minimum and then adjust the level 
short of clipping with the pot across the 
transformer. The gain of the 
supplementary amplifier can then be 
preset to a convenient level, leaving the 
overall loudness to be controlled by the 
expression pedal.

We would like to be able to say that 
the simple BBD unit can replace the 
spring system in your organ but it is no 
more true now than it was in December 
1975! What we can say is that it can 
provide another option or supplement 
which you may consider well worth 
having, particularly for more formal 
organ music played in the restricted 
ambience of a domestic lounge room.
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Get into computing the
economical, expandable way

Central Data

FEATURES
Signetics 2650 microprocessor based —

All processor signals buffered for TTL fan out of 10

Supervisor programme in 1k of PROM

730 bytes of RAM available to the user

Provision for 3k of additional PROM on the board

Cassette Interface on the board using 1200/2400 Hz
Kansas City standard

Composite Video output with 16 lines of 80 characters 
display format
Two parallel input ports, and one bit selectable output 
port

Central Data dynamic RAM boards are available 
with 16k, 24k, or 32k bytes of memory.

Central Data software includes an Assembler/Editor 
and an 8k BASIC tape. A Debugger, 12k BASIC and 
Assembly Language Package is coming soon.

Other hardware now available and on the way 
includes Central Data Computer Mainframe with 
Power Supply, ASCII keyboard with solid-state 
low-profile keyswitches and +5 volt operation 
and Floppy Disc controller with one, two or 
three drives.

The Central Data System Board CDYSBDA facilitates the writing 
of programmes in Hexademical with only the addition of a TV 
monitor, ASCII Keyboard and power supply.

The System Board can be expanded by connecting the S-100 Board 
CDS100BDA. This allows you to plug in any S-100 static memory 
board with an access time of less than 500ns or the Central Data 
dynamic RAM boards CDXXKBDA.

For general and specific information:

TECNICO ELECTRONICS

Premier Street, Marrickville, 
N.S.W. 2204. Tel. 55 0411.
2 High Street, Northcote, 
Vic. 3070. Tel. 489 9322.

MO808/778
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Add extra features to your

Digital Photo Timer
Since the publication of our new Digital Photo Timer in the April 
1978 issue, we have had many enquiries from readers interested in 
increasing the maximum time period, or in adding a hold facility. In 
this article, we provide details of how to add either of these features 
to the basic design.

by DAVID EDWARDS

The maximum exposure time 
available with the unit as described in 
the April 1978 issue is 99 seconds. While 
this is adequate for enlarger timing, 
which was the main intended use of the 
unit, it does limit the usefulness of the 
device in other roles.

Applications in which longer times 
are required include the developing of 
negatives and prints, as well as ex­
posure timing for printed circuit board 
resists, and photosensitive materials 
used in the production of front panels 
and labels. In fact, the modified 
prototype is now in daily use in our of­
fice, timing dyline exposures and 
"Scotchcal" exposures.

Refering now to the circuit diagram 
on page 40 of the April 1978 issue, we 
can see how the unit is modified. As 
many readers pointed out, all that is 
needed to increase the timed interval is 
to insert a divide-by-60 circuit into the 
clock line between terminal 1 of S2a 
and pin 6 of IC3b. A second switch can 
then be used to insert or remove this 

divider, as desired.
When the divider is in circuit, the 

timer functions normally in all respects, 
except that the displays represent 
minutes instead of seconds. This allows 
timed intervals up to 99 minutes to be 
achieved. The rate control remains in 
operation, so that a total of four ranges 
are provided: 0 to 9.9 seconds, 0 to 99 
seconds, 0 to 9.9 minutes, and 0 to 99 
minutes.

The circuitry to implement the ad­
ditional divider requires only two 
CMOS ICs — a 4518 dual decade 
counter and a 4011 quad nand gate. We 
have designed a small printed circuit 
board, coded 78t9 and measuring 46 x 
33mm, which is small enough to fit in­
side the case of the Phototimer without 
modifications.

The only other components required 
are the previously mentioned switch (a 
SPDT miniature toggle type), and a 
0.1 uF polyester bypass capacitor. The 
PCB assembly is secured to the end of 
the case remote from the transformer, 

using a single machin* screw.
A four-way cable i j ed to connect 

between the new PCB and the existing 
circuitry. These connections can be 
made without removing the main PCB 
from the case, as will be detailed soon. 
First, however, mount the additional 
switch on the front panel. As you can 
see in the photographs, we mounted it 
midway between the rate and focus 
switches.

Disconnect the wire connected to 
S2a-1, and connect it instead to the 
centre terminal of the new 
minutes/seconds switch. The output 
wire from the new divider board is con­
nected to one side of the new switch, 
while the input wire is connected to the 
other side of this switch, and also to 
S2a-1.

A ground connection is available at 
S1-1, while +5V is available at 53-2. 
That completes the wiring, so the 
modification can now be tested. Note 
that with the 0 to 99 minute range, a 
delay of up to one minute can occur

ABOVE: This is an actual sized 
reproduction of the PCB, and can be 
traced or copied if desired.

LEFT: Compare this photograph with
the one published in the April 1978
issue to work out the additional switch
locations.
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between when the start button is 
operated and the commencement of 
the timing cycle. This reduces to 1/1 Oth 
of a minute on the 0 to 9.9 minute 
range, and to one second and 1/10th 
second on the two second ranges 
respectively. This delay is an inherent 
characteristic (drawback!) of the cir­
cuit.

The second modification involves the 
provision of a hold control. This re­
quires only the addition of a DPDT 
miniature toggle switch. A hold is 
achieved by stopping the clock pulses 
to the main counter chain, while 
simultaneously disabling the relay used 
to control the enlarger lamp.

A hold facility is a useful addition to 
an enlarger timer, and allows 
"dodging" to be carried out during the 
printing process. As you can see in the 
photographs, we mounted the hold 
switch at the left hand side of the rate 
switch, and used a toggle switch so that 
it could be differentiated by feel from 
the start switch. (Incidentally, once a 
timing cycle has commenced, the start 
switch has no further effect on the cir- 
cuit.)

The counter clock is disabled by 
shorting out the .01uF capacitor used to 
remove glitches, from the 100Hz clock 
line (just before the 1N914 diode). This 
capacitor also provides adequate

Use this overlay diagram as a guide 
when mounting the components onto 
the printed circuit board.

debouncing of the hold swffcbThe
ftpftop Ä the top of the pege sho»S how the completed PCB is mounted io (be Photo,,met

tko RCU7 niitniit Case.emitter junction of the BC337 output
transistor.

Only three wires are required to the 
hold switch. Earth the two centre poles 
of the switch by connecting them to S1- 
1. The two normally open poles are 
then connected to the appropriate 
points on the main PCB. This can be 
done without removing the PCB from 
the case.

The base of the BC337 is available at 
one end of the 4.7k resistor used to 
limit the base current; simply solder the 
wire to the base end of the resistor. 
Similarly, solder the other wire to the 
"diode" end of the 10k resistor used to 
limit the base current into the BC548 
transistor.

To complete the modifications, simp­
ly add the appropriate lettering to the
front panel, and then spray it with a
clear protective lacquer. ®

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.

In

FAST DESOLDERING
SAFE with 
EASY Soder - Wick

Soder-Wick is a specially treated 
copper braid which soaks up 
molten solder like a sponge. 
Desolders a P.C. pad in a second 
or so: acts as a heat sink to 
protect circuits and components.

a range of sizes from
your wholesaler or

ROYSTON
02-709 5293
03-848 3777
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fl The Serviceman
□It

You’re never too old to learn — even about valves

To say that some faults — and their solutions — are unbelievable 
may sound like an exaggeration, but this was literally true of one 
job recently. Among other things it emphasises that it doesn’t 
matter how long you have been in the game; there’s always a curly 
one sitting on the shelf waiting to throw you.

It is bad enough when either the 
symptoms, or the cure, are hard to 
believe, but when both occur in the 
one set it really makes you wonder. So 
take note of this one, it could happen 
to you.

The set was a portable, monochrome, 
valve TV set, AWA model P4. The 
customer's complaint seemed simple 
enough; the picture had progressively 
shrunk over the preceding months, un­
til it was now only about half its normal 
size.

I tipped that it was most likely the 
6CM5 line output valve, a common 
enough cause of these symptoms, so I 
promptly took a new one from stock 
and substituted it. This seemed to be 
the answer because the set came good 
immediately with a full size picture.

However, the picture appeared to be 
running at full brightness and contrast, 
presumably due to the weak, as well as 
small, picture which had resulted from 
the sick valve. No doubt this had 
prompted the customer to turn both 
controls full up.

So what? All I had to do was turn 
these controls down. Except that that 
was where the trouble started. As soon 
as I retarded either control, the picture 
was cut to pieces horizontally. And I 
use that "cut to pieces" phrase 
deliberately; it wasn't the more con­
ventional loss of horizontal sync, where 
the picture simply tips over and may 
even remain faintly recognisable.

Rather, the whole horizontal system 
seemed to go mad, as though it was be­
ing forced to work at some completely 
foreign frequency. Even the faint sound 
from the EHT transformer seemed 
wrong somehow.

At this point I had a horrible feeling 
that what had started out as a routine 
"this-one-will-only-take-a-few- 
minutes" job had suddenly become a 
monster. Quite frankly, I hadn't the 
faintest idea what would be the cause. 
Granted, it would be easy enough to 
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name half a dozen likely causes of lost 
sync, but not one that was dependent 
on the setting of the brightness or con­
trast controls.

The first thing I did was to put the old 
valve back in the set. It behaved exactly 
as before, but seemed to be quite im­
mune to the setting of either control. 
At any setting where I could still see the 
picture, it remained rock steady. But 
the new valve was hopeless.

I fished out the circuit of the set and 
began looking for some part which 
might provide unwanted coupling, in 
the event that a decoupling component 
had failed. This provided little inspira­
tion and I found myself going round in 
mental circles.

I decided to make a few voltage 
measurements around the offending 
controls to see whether that would 
provide a clue. In fact, I didn't get very 
far with this exercise, because just then 
the phone rang. It turned out to be a 
colleague who was trying to track down 
a hard-to-get component, and wanted 
to know if I could help.

I could, as it happened, and having 
done him a favour I was not above ask­
ing one in return. I nominated the set, 
described the symptoms, and asked 
him if he had ever experienced 
anything like it.

He laughed. "I'll bet," he said, "that 
you've fitted a Mullard or a Philips 
valve".

I glanced over to the workbench 
where the empty carton lay.

"It's a Mullard," I replied, "but 
what's that got to do with the price of 
fish?"

"Try an AWV brand."
"Eh? Aw, don't be uncle Willie."
My colleague snorted. "I am not, as 

you rather rudely put it being 'uncle 
Willie'. I am trying to help you. Have 
you got an AWV 6CM5?

"Yes, I think so."
"Well try it. I'll bet you any money 

you like it'll fix it. I'll even wait on while 
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you try it."
It was obvious that the poor fellow 

had blown a fuse in his main computer. 
After all, everyone knows that a 6CM5 
is a 6CM5 — regardless of the brand. In 
fact there was a time when they all 
came out of the same factory.

Best to humour him. All I had to do 
was fit the AWV valve, confirm that it 
behaved the same, then gently suggest 
that he take a holiday — and perhaps 
see a doctor at the same time.

I found a couple of AWV 6CM5s, 
fitted one to the set, and switched it on. 
The set came on at full brightness and 
contrast (as I had left the controls) and 
fully locked as before. Now came the 
moment of truth. I turned down the 
brightness. The picture stayed locked. I 
turned down the contrast. It still stayed 
locked. 1 tried every combination set­
ting of the controls I could think of, and 
the picture remained rock steady.

I went back to the phone. My 
colleague heard me pick up the 
handset and didn't wait for me to 
speak.

"Well, are you convinced now?"
It's moments like this that I wish I was 

one of those blokes with a rapier wit 
who, with all the odds against him, can 
come up with a devastating reply which 
makes the other fellow feel about half 
size. Unfortunately I'm not and, even if 
I was, I doubt whether I could have 
coped with this situation. As it was, all I 
could manage was "You seem to have 
been lucky this time".

The tone of my colleague's reply was 
suddenly rather more serious.

"It wasn't really luck you know. The 
same set caught me, and I found out 
the hard way. I don't know why it is, but 
those sets won't work with Philips or 
Mullard brand valves. Check it with the 
rest of your stock if you like, but I'm 
sure the results will be the same."

Which rather put an end to any 
argument I may have felt inclined to 
offer. But it didn't answer the obvious 
question: exactly what was the nature 
of the malfunction and why was it caus­
ed by valves of a particular brand?

(I did, in fact, check my stocks later,
and confirmed that what he said was
true.)



We both agreed that it was almost 
certainly a case of the valve going into 
some form of spurious oscillation — 
hence the "cut to pieces" effect I had 
noted — but what really puzzled us was 
why it seemed to be tied in with the 
brightness and contrast control set­
tings.

We finally evolved a theory which, 
for the want of something better, will 
have to do for the moment. When the 
picture tube is running at full 
brightness it is drawing maximum 
current from the EHT supply and, 
therefore, would be producing the 
maximum damping effect on this supp­
ly. In these circumstances, the valve was 
probably too heavily loaded to enable 
it to take off. But once the brightness 
was turned down . . .

But why did the valve take off 
anyway? There seems little doubt that 
the two brands are not identical, but 
which one is "wrong" — if that is a cor­
rect term — is another matter. Also, it is 
inevitable that the AWA TV set was 
designed around AWV valves with 
whatever minor differences they con­
tained, relative to the Philips or Mullard 
versions.

Unfortunately, whatever these 
differences were, they were sufficient 
to tip the scale between stable and un­
stable operation. Which seems to 
suggest, in turn, that the set did not 
have a very great safety margin of 
stability, even though it may have 
appeared adequate in the original 
design.

All of which involves a fair amount of 
speculation, but that is probably as 
close as we shall ever get to the real 
story. In any case, with the valve scene 
rapidly running down, the precise 
details become largely academic.

On the other hand, from a practical 
point of view, servicemen will have to 
try to keep these sets going as long as 
they can, using what valves they can 
get, from rapidly dwindling sources. 
Hopefully, my experience will at least 
alert others to the nature of the fault. 
After that, you're on your own.

My next story comes from a 
colleague and I felt it was worth passing 
on in the hope that it might save 
someone else some head scratching.

The set was a Kriesler colour set with 
a 59-3 series chassis, and the symptoms 
were that the switched-mode power 
supply had sensed an overload and 
gone into the "hiccough" mode.

My colleague established that the 
fault was in the line output stage but, at 
that point, ran into a blank wall. All the 
likely components in this section — line 
output transistor, tripler, etc were 
checked and cleared.

One possible fault in such cases is a 
breakdown of the insulating washer 
between the line output transistor case 
and chassis, there being quite high 
voltages between these two items 
(1.5kV in this case).

This model chassis uses a rather

“If you understand and enjoy radio and electronics and 
want to extend your knowledge and experience, then we at 
Stott’s can help you.

Stott’s have home-study courses for complete beginners 
in Radio theory and basic Electronics through to the standards 
needed to maintain and service Colour Television.

Anyone who has these skills at their fingertips can make it 
pay by turning a fascinating hobby into a lucrative part or full 
time profession.”

“HOW TO TURN ELECTRONIC 
THEORY INTO PRACTICE 

AND MAKE IT PAY...

Athol H. Kelly B Com (Hons ). A A S A F.C.I.S.

Principal Stott’s Technical Correspondence College

Stulls w The name to trust in 
correspondence education

TECHNICAL CORRESPONDENCE COLLEGE
Melbourne, 159 Flinders Lane, 3000. Tel: 63 6212

Sydney, 383 George Street, 2000. Tel: 29 2445
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Hobart, 1st Fl. 29 Argyle Street, 7000. Tel 34 2399
Singapore, P.O. Box 3396, Singapore 1

Please send me free, and without obligation, full details of the following courses:

The Stott’s range of courses in 
Electronics are:
Radio for Amateurs 
Introduction to Electronics 
Digital Electronics 
AM Radio Receivers 
Radio/TV Servicing 
Colour Television
Amateur Radio Operators’ 

Certificate
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LANTHUR
ELECTRONICS

69 Buchanan Ave, PO Box 162, North Balwyn, 
Vic 3104. Ph. 859 4061.

BATTERY SAVER KITS
Will supply de voltages from 2 to 1 5 Suitable radios, 
record players, toys, instruments, etc You get 
transformer, rectifier, cap and circuit
One amp size $9 25
Plus post Vic $1 00
Other $2 50
Two amp size $12 95

Plus post Vic $125
Other $3 00

BATTERY CHARGER KITS
Will charge 12 volt wet batteries (" 2 amp You get 
transformer, rect, ballast resistor and circuit $10 50 
Plus post Vic $1 00
Other $2 50

Surplus postage refunded

ELECTRIC MOTOR SPEED CONTROL KITS. Will 
control brush type ad/dc motors down to stop without 
loss of torque Use with hand tools, lathes, potters' 
wheels, etc, 10 amp, 2400 watt capacity $10 95 
Price includes postage

LAMP DIMMER KITS
Will control incandescent lamps from full to out 
Useful for protection of projection lamps, theatrical, 
etc Available with rotary or slider controls 10 amp, 
2400 watt capacity $8 95
Price includes postage

CABINETS. Aluminium suit batt saver kit. 1 amp 
$2 95. 2 amp $3 25 Batt charger kit $3 25 Speed 
kits and dimmer kits. Alum $2 95. Plastic with alum 
lid. $1 95

DISCOVER the exciting 
world of EXPLORATION!

See our spectacular display of 
telescopes, binoculars, 

microscopes, weather equipment, 
build-it-yourself kits, books, charts 

and atlases.

Send 45c to Box 568, 
Crows Nest, 2065 

for a complete informative catalogue.

Astro-Optical Supplies Pty. Ltd.
11 CLARKE STREET. CROWS NEST. SYDNEY. N.S.W. 2065 PH: 43 4360 

200 BOURKE STREET. MID CITY ARCADE. MELBOURNE. VIC. PH: 663 2761

THE SERVICEMAN

different arrangement. The transistor is 
mounted directly on an aluminium 
plate, about 50mm square, which is 
bolted to, but insulated from, the 
chassis. Furthermore, the transistor can 
be removed, as for testing, without dis­
turbing the plate or its mounting.

At this point the insulator between 
the plate and chassis was suspected, 
and an ohmmeter check made 
between the two. This revealed no 
evidence of a breakdown. 
Nevertheless, the plate was removed 
and the insulator examined for signs of 
a flashover with, once again, negative 
results.

The whole thing was reassembled 
and the set switched on again. This 
produced another surprise, because 
the fault had vanished. At this point my 
colleague realised that he had not fully 
tightened the screws holding the plate 
and, when he did tighten them, the 
fault returned.

Convinced now that it was a 
breakdown across the insulator, he 
deliberately disabled the power supply 
protection circuit for a few seconds, 
then examined the insulator again. This 
time he found clear evidence of a 
flashover, fairly obviously due to a pin 
hole in the insulator.

It is, of course, always easy to be wise 
with the benefit of hindsight, but it 
would seem that two factors combined 
to confuse my colleague. One was the 
failure of the breakdown to show up on 
an ohmmeter test and the other was 
simply the unfamiliarity of the transistor 
mounting arrangement, this being the 
first time that he had needed to con­
sider it in detail.

The point is that not all breakdowns 
create a permanent condition, par­
ticularly where high voltages are con­
cerned and where the power supply is 
protected. A hole in an insulator is suf­
ficient to allow a flashover, on the sim­
ple basis that air is more easily broken 
down than is the insulator material. 
And, with the power supply protected, 
the breakdown left little evidence.

So, next time you suspect a 
breakdown, don't dismiss the possibili­
ty simply because there is no visible 
evidence.

On a somewhat different theme, a 
recent experience prompts me to com­
ment on the number of coincidences 
which seem to crop up in one's daily 
work.

In one day, recently, I had two calls 
from housewives who both described 
an identical set of circumstances which 
had caused their TV sets to fail; cir­
cumstances which, superficially, would 
seem to have little likelihood of being 
responsible.

Both ladies had been using a vacuum
cleaner in the vicinity of the TV set, and
had switched the vacuum cleaner off.

At that point, when the first one rang 
me, I was all prepared for her to say," 
. . . and now the screen has patches of 
colour all over it".

Fortunately, I kept quiet, because she 
went on to say that the set had failed 
completely. And, forestalling any likely 
suggestion that it was the power point 
that had failed, she explained that she 
had tried several other appliances in 
the point, and that they all functioned.

The set turned out to be a Kriesler 
model 59/1 and the immediate cause of 
failure was a blown 2A fuse in the 
chopper power supply. This set is fitted 
with a pair of 4A delay fuses, one in 
each 240V line where it comes into the 
chassis, from which the lines go 
through filter chokes into a bridge rec- 

’ tifier. The output of the bridge goes to 
the chopper transistor, via the 2A fuse.

It was the chopper transistor which 
was the real culprit, having broken 
down completely. Fitting a new tran­
sistor put the set back in business.

In itself, the story wasn't particularly 
interesting. I assumed that the par­
ticular vacuum cleaner, switched off at 
a critical moment, had generated a 
spike which was beyond the filter 
chokes' ability to suppress. This had 
taken out the chopper transistor and 
the fuse had done its job.

What really intrigued me was a se­
cond call, a few hours later, from the 
second housewife, describing exactly 
the same set of circumstances and, 
again, a complete failure of the set.

This time it was a Sharp colour set; a 
model which uses a conventional 
power transformer rather than a 
chopper system. Once again it was a 
fuse problem. This set has two ¿A fuses 
in the incoming mains line, where it 
feeds the transformer primary. Both 
fuses were blown, although vapourised 
would be a more accurate term, the in­
side of the glass being coated with a 
film of metal.

With that kind of symptom I ex­
pected something pretty drastic in the 
way of a fault. I went over the set look­
ing for likely causes, but drew a blank, 
and was finally forced to fit a new set of 
fuses, stand clear, and switch on.

The result was an anti-climax. No 
smoke, no flames, and no explosion. 
What was more, the sound came up im­
mediately, followed by a perfect pic­
ture a few seconds later. Puzzled, I let 
the set run for the rest of the day, fully 
expecting it to repeat the performance.

In fact, it ran perfectly and nothing I 
could do would make it misbehave. 
Eventually, I had no option but to 
return it to the owner, with the cause of 
the fault a complete mystery. Since that 
was a couple of weeks ago, and there 
has been no kick-back, it appears to 
have been a one-off situation. But why 
the vacuum cleaner? And why was the 
reaction so violent?

I'm afraid I must pass on that one. If
anyone has any ideas I'd be happy to
hear them. ®
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MIMO HWKWKffiS
DATA SHEETS — (see following pages)

What Kind of Sound Is Available?
The range of Audio Indicators is comprised of three 
basic types in relation to kind of sound:
(1) E L E CT R O N I C / M E C H A N I C A L AUDIO 

INDICATORS.
This type consists of a mechanically tuned reed 
driven by an electronic oscillator. These audio in­
dicators emit a buzzing sound, high in harmonic 
content.

(2) SPEAKER AND OSCILLATOR AUDIO 
INDICATORS.
This type can be specified in a wide variety of fre­
quency and voltage ranges, in an almost unlimited 
number of sounds.

(3) PIEZO TRANSDUCER TYPES
These types feature a lower rate of power con­
sumption, higher SPL outputs, and longer 
operational life. Made of a thin ceramic element 
bonded to a brass disc, they are electrically at­
tached to an oscillator circuit. This circuit causes 
the brass disc to flex, thus generating sound 
waves.

Volume Control
Reduction of audio indicator SPL output is desirable in 
some applications. With some audio indicators, this can 
be done by adding a series resistor between the audio 
indicator and the power supply. This procedure is not 
recommended for use on electronic/mechanical units.
For extra operation reliability, a 
capacitor should be connected 
across the audio indicator.
The value of Resistor and 
Capacitor will depend on the 
audio indicator being used and 
on the volume reduction re­
quired.

What Kind of Sound Is Required?
Research has shown that sound levels in the 700 to 900 
Hz frequency range are most pleasing to the ear, while 
those in the 2KHz to 4KHz range are most attention­
getting.

Additionally, a pulsing sound will demand more 
attention than a continuous tone.
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Jet aircraft
Small Aircraft taking off
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Jackhammer 
Power lawn mower 
Conversational Speech 
Private office 
Whispering
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Power Supplies
Shown are two typical circuit diagrams to permit the 
operation of a DC audio indicator from AC voltage. Be 
sure to match resistor, diode, and capacitor values to 
the appropriate level for the voltage and current levels 
of the audio indicator used.

Half Wave Rectification Full Wave Rectification

PRICES FOR 100 to 249. (For one oft prices 
see your local electronics distributor.)

Al 120/1/2/3 ..........$1.53 X51 series............... $12.80 OTHER MODELS
Al 124/6/7/8 ..........$1.61 X53 series............$15.75 available to manufac-
Al 250/4 ..................$3.60 X70 series................. $6.36 turers specifications upon
X50 series............. $11.20 X71 series............... $9.65 . wco/
X50W12A ..$12.90 X73 series................. $9.98 NOTE: All prices plus 15/o
X51W12A / ' $13.85 sales tax if applicable.

INSTRUMENT 
TECHNICS
Importer-Manufacturer of Advanced Technology Products.
We re warning you ... is a registered service mark of Projects Unlimited Inc.

Components Division 
Box 224 Doncaster 3108 
Victoria, Australia

Cable address: 
INTECHNICS, 
Melbourne.
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Series AI-250

Supply Volts DC

Miniature Piezo Audio Indicator

Dimensions—Series Al-250

All data is preliminary and subject to change on production units.
Specifications subject to change without notice.

FEATURES: Electronic/Mechanical transducer • No con­
tact arcing or R.F. • P.C. mount or wires • ABS plastic 
case • 375 Hz frequency • High quality at a low cost.

FEATURES: Piezo transducer • 3 to 16 vdc • P.C. Pin or 
Flange Mounted • 4 KHz frequency (low in harmonics) 
• Continuous tone.MODEL NO. PART NO. D.C. VOLTS ELECTRICAL CONNECTION

AI-250 06250 3 to 16 Wires
Ai-254 06254 3 to 16 P.C. Pins

Electrical Specifications
All data at 25°C unless otherwise specified.

PARAMETER CONDITION LIMITS UNITSMIN. TYP. MAX.
SUPPLY VOLTAGE (Vcc) 3 12 16 Volts DC

SUPPLY CURRENT (Average) Vcc = 12v 4 6 mA

SUPPLY CURRENT (Peak) Vcc = 12v 40 70 mA

FUNDAMENTAL FREQUENCY Vcc = 12v 3 4 5 KHz

SOUND PRESSURE LEVEL Vcc = 12v 75 89 dbA

TEMPERATURE
Operating 
Storage

-40
-50

+ 60
+ 60 d 

d

DESIGN LIFE Max. Rated 
Voltage

1000 Hours

Series AI-120
Economical Solid State Audio Indicator

Electrical Specifications
All data at 25°C unless otherwise specified.

Typical Average Current

. ------- , "---- V, umu LV rvnayc IVI HU OUUIIU UUIPUI)VCLI for AI-124, maximum, is 1.0 volts. (VCLI = Control Line to " + ” Lead Voltage Required for Minimum Sound Output)

PARAMETER CONDITIONS AI-120/126 AI-121/AI-127 AI-122/AI-128 AI-123 AI-124
UNITSMIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. MAX

SUPPLY
VOLTAGE (Vcc)

1.5 2.5 3.0 3 5 7 8 12 16 20 24 28 3 5 7 Vdc

SUPPLY Vcc = 1.5v 4.5 6 mA
CURRENT 3.0v 8.5 11 16 21 16 21 mA

(Average) 7v 34 45 34 45 mA
8v 11 13 mA
16v 23 28 mA
20v 17 20 mA
28v 23 27 mA

SUPPLY Vcc = 1.5v 28 33 mA
CURRENT 3.0v 57 66 43 50 43 50 mA

(Peak) 7v 95 110 95 110 mA
8v 24 28 mA
16v 47 55 mA
20v 38 46 mA
28v 50 56 mA

FUNDAMENTAL Vcc = 2.5v 270 375 550 Hz
FREQUENCY 5v 270 375 550 270 375 550 Hz

12v 270 375 550 Hz
24v 270 375 550 Hz

SOUND Vcc = 1.5v 66 75 dbA
PRESSURE 3.0v 68 79 67 80 67 80 dbA
LEVEL 7v 72 83 72 83 dbA

8v 71 81 dbA
16v 74 85 dbA
20v 70 83 dbA
28v 72 85 dbA

CONTROL
CURRENT (Min.)

Vcc = 3v 0.07 0.13 0.22 mA

CONTROL 
CURRENT (Avg.) 
TEMPERATURE

7v
Vcc = 3v

7v

0.09 
0.58
1.5

0.15 
0.67
1.8

0.22
0.80
2.0

mA 
mA 
mA

Operating -50 + 40 -50 + 40 -50 + 40 -50 + 40 -50 + 40 °CStorage -55 + 70 -55 + 70 -55 + 70 -55 + 70 -55 + 70 °C

MODEL NO. PART NO. CASE DC VOLTS TONE TERMI­NATION
AI-120 06120 Plastic 1,5to3 Continuous wires
AI-121 06121 Plastic 3to7 Continuous wires
AI-122 06122 Plastic 8to16 Continuous wires
AI-123 06123 Plastic 20 to 28 Continuous wires
AI-124 06124 Plastic 3to7 Continuous 3 wires
AI-126 06126 Plastic 1,5to3 Continuous P C. pins
AI-127 06127 Plastic 3to7 Continuous P.C. pins
AI-128 06128 Plastic 8to16 Continuous P.C. pinsApplication Notes

1 For voltages higher than rated, see application notes
2 Power supply impedance must not exceed 50 ohms.
3 . AI-124 allows gating directly from C-MOS logic with no need for external 

drive transistor.
4 For additional information see application notes, pages 2 and 3 and mount­

ing notes, page 5.

Dimensions—Series AI-120

Wire Color Code Red+ . Black - . White + Switch (AI-124 only) Wire «24 AWG 
P C. Pins Tinned Brass
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Series X-50
Piezo Audio Indicator

FEATURES: Piezo transducer • Rated to 110 dbA • 2.7 
KHz frequency • Excellent mechanical protection for 
most environments • Strong, strident tone • UL com­
ponent recognized • ABS plastic case.

‘Consult your local representative for availability of AC Models.

MODEL NO. PART NO. DC VOLTS* TONE
X50W12 06630 6 to 20 Continuous
X50W12A 06631 6 to 20 Continuous 105 dbA
X50W24 06632 15 to 32 Continuous
X51W12 06635 6 to 20 Slow pulsing
X51W24 06636 15 to 32 Slow pulsing
X51W12A 06637 6 to 20 Slow pulsing 105 dbA
X53W12 06645 6 to 20 Cont. and slow pulsing
X53W24 06646 15 to 32 Cont. and pulsing
X55W12 06655 6 to 20 Continuous and 

fast/slow pulsing
X55W24 06656 15 to 32 Continuous and 

fast/slow pulsing Removable outside ring 
for easy mounting.

Electrical Specifications All data at 25°C unless otherwise specified.

Specifications subject to change without notice.

PARAMETER CONDITIONS X50, X51, X53, X5S X50, X51 X50, X51, X53, X55 UNITSW12 W12A W24MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. MAX.
SUPPLY VOLTAGE (Vcc) 6 12 20 6 12 20 15 24 32 Volts DC
SUPPLY CURRENT (Avg.) Vcc = 6v 1.5 4 10 13 2 4 mA

20v 7 9 47 55 X mA
32v 11 14 mA

SUPPLY CURRENT (Peak) 6v 5 7 43 53 6 9 mA
20v 17 21 130 150 mA
32v 35 42 mA

FUNDAMENTAL FREQUENCY 12v 2.3 2.7 3.1 2.3 2.7 3.1 KHz
24v 2.3 2.7 3.1 KHz

SOUND PRESSURE LEVEL 6v 76 86 100 110 80 90 dbA
(at 1 meter) 20v 90 102 105 116 X dbA

32v 95 107 dbA
PULSE RATE (Fast) X55 12v 1.4 2 2.6 1.4 2 2.6 Hz

24v 1.4 2 2.6 Hz
PULSE RATE (Slow) X51, X55 12v 7 10 13 Hz

24v 7 10 13 Hz
TEMPERATURE—Operating -20 + 60 -20 + 60 -20 + 60 °C

Storage -20 + 60 -20 + 60 -20 + 60 °C
DESIGN LIFE Max. Rated

Voltage 1000 1000 1000 Hours

Series X-70
Piezo Audio Indicator

Mode!
No.

Part 
No.

de 
Volts

Tone/ 
Termination

X70W06 06670 3 to 12 Continuous wires
X70P06 06671 3 to 12 Continuous PC pins
X71W06 — 3 to 12 Pulsed wires
X71P06 — 3 to 12 Pulsed PC pins
X73W06 — 3 to 12 Pulsed and continuous
X73P06 — 3 to 12 Pulsed and continuous

FEATURES: 85 dbA AT 10 FEET • Piezo transducer • P.C. 
mount or panel mount with wire leads • 2.8 KHz frequency 
• Strong, strident tone.

Supply Volt» DC

Electrical Specifications All data at 25°C unless otherwise specified.

All data is preliminary and subject to change on production units.

PARAMETER CONDITIONS X70 UNITSMIN. TYP. MAX.
SUPPLY VOLTAGE (Vcc) 3 6 12 Volts DC

SUPPLY CURRENT (Average) Vcc = 6v 8 12 mA

SUPPLY CURRENT (Peak) Vcc = 6v 60 100 mA

FUNDAMENTAL FREQUENCY Vcc=6v 2.8 3.2 3.6 KHz

SOUND PRESSURE LEVEL Vcc = 6v 100 105 dBA

TEMPERATURE 
Operating 
Storage

-20
-30

+ 60
+ 80

p p

DESIGN LIFE Max. Rated 
Voltage

1000 Hours

Typical Current Waveform

Specifications subject to change without notice.

ELECTRONICS Australia, November, 1978 69



Add full buffering and parallel 10 ports:

How to expand 
your 2650 system

Since the publication of our 2650 mini computer design in the May 
1978 issue, we have had many requests for information on expan­
ding this system. Here is the first of two articles in response to by DAVID EDWARDS
these requests. It tells how to add full address and data bus buffer­
ing, memory page decoding and four parallel input-output ports.

Before discussing how the 2650 Mini 
Computer can be expanded, let us first 
spend some time discussing the reasons 
for expansion. The basic design, as 
presented in the May 1978 issue, is 
limited in memory size to 5K total (1K 
ROM and 4K RAM), due to the bus 
driving capacity of the processor.

Of course, this is quite a respectable 
amount of RAM, and allows quite large 
machine language programs to be run. 
However, when one considers handl­
ing large amounts of data or text, or 
running a BASIC interpreter, one finds 
that it is not quite enough. TCT BASIC, 
for instance, which was reviewed in the 
September 1978 issue, requires 4K of 
RAM for the interpreter, another 1K for 
use as scratchpad memory, plus 
whatever RAM is required for user 

program storage.
Thus, a definite need for extra RAM 

exists. The 2650 CPU can address a max­
imum of 32K of RAM, and now that 
2114 RAM chips are more readily 
available, a memory of this size is quite 
feasible. In fact, to implement an 8k 
RAM board requires only 16 2114 chips, 
and these can easily be accommodated 
on a single board.

The second main limitation of the 
original design is that the only external 
communication with the CPU is via the 
20mA teleprinter interface. This limits 
not only the data transfer rate, but the 
number of devices which can be con­
nected to the computer.

Of course, peripheral devices can be 
configured as memory, but this is not 
the approach which was taken by the 

designers of the 2650 CPU chip. 
Instead, they chose to implement 
peripheral communications via 
dedicated input/output ports.

Of particular interest to a small 
system, such as we are interested in, are 
tne "non-extended" I/O ports. These 
are accessed via four special instruc­
tions, REDD, REDC, WRTD and WRTC, 
which are all singlebyte instructions.

The non-extended I/O ports can be 
implemented as either two bi­
directional ports, or as two separate in­
put ports and two separate output 
ports. We have chosen the latter ap­
proach, as we felt it to be more flexible 
for a small system.

Provision of these output ports will 
enable the computer to communicate 
with high speed devices in parallel
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81LS95

74LS02
81LS95

81LS9581LS95 Git—I »
G2 C OUTPUTD INPUT

74LS02 74LS02G1

AD14-D/C81LS95 AD13-E/NE

81LS95

D2 Q2 Q3 D3 D4 Q4

74LS374, 74C37474LS374, 74C374

Cout STROBEDin STROBE

VCC 08 D8 D7 Q7 06 D6 D5 Q5 CLOCK

VCC YO Y1 Y2 Y3 Y4 Y5 Y6

Cin STROBEFROM CPU BOARD

C INPUT D OUTPUT

DOD1D2D3 DATAD4 EXPANSIOND5 06 D7
Dout -OSTROBE

FROM CPUBOARDAD0> AD1 AD2 AD3 AD4 AD5 AD6 AD7 AD8 AD9 AD10 AD11 AD12.
W(P) OPREQR/WFROM CPU BOARD

NOTE: A MAX. OF 3K RAM AND 1K ROM (PIPBUG) CAN BE USED BETWEEN 2650 AND ADDRESS AND DATA BUFFERS.DATA BUFFER MUST BE DISABLED WHEN THIS RAM AND ROM IS SELECTED.

AD1 AD2 AD3 AD4
address 

Jd? expansion AD8 AD9 AD10 AD11 AD12 WRP FROMC CPU BOARD 645
74LS138G1G2G3 MEMORY PAGE SELECT

PIPBUG CE SIGNAL I FROM CPU BOARD J (DATA BUFFER CONTROL)!10BW(P) BOPREQ BR/W BUFFERED CONTROL SIGNALS 74LS02
C G2 Gl G1 Y7 GNDENABLE > OUTPUT 74LS138

81LS95 OUTPUT Q1 D1 CONTROL 74LS374, 74C374 74LS02
2650 EXPANSION BOARD 2/CC/-

rather than serial format. Other uses in­
clude digital-to-analog and analog-to- 
digital conversion, as well as control of 
devices such as motors and lights, and 
the input of the system data.

Expansion of the 2650 Mini Com­
puter thus involves the provision of I/O 
ports, and additional RAM. In order to 
provide these, it is necessary to buffer 
the address and data lines, so that 
overloading does not occur. We have 
designed two new circuit boards, one 
concerned with buffering the address 
and data lines, and providing the I/O 
ports, and the other concerned only 
with the provision of extra RAM.

Each board has the same dimensions
and mounting holes as the main CPU
board and is intended to mount in the
case in the same way as the CPU board.

No power supply components are in­
cluded on either board, and connec­
tions between the boards are made us­
ing rainbow cable.

The expansion-board, coded 78up9, 
contains the address and data bus 
buffering, the I/O ports, and memory 
"page" decoding. The RAM board, 
coded 78up10, contains 16 2114 RAM 
chips, as well as optional address and 
data buffers.

The expansion board may be 
powered from the existing power supp­
ly, while the RAM board requires an 
additional power supply. Details of the 
RAM board, and the required power 
supply will be given in the following ar­
ticle. In this article we will give full con­
structional details of the expansion 
board.

Turning now to the circuit diagram,
we can discuss the expansion board in 
more detail. National Semiconductor 
81LS95 octal Tri-state buffers have been 
used to implement the data and ad­
dress buffers, as well as the two input 
ports. The output ports are im­
plemented with 74LS374 or 74C374 Tri- 
state octal latches. Page selection and 
I/O port selection is achieved using a 
74LS138 one of eight decoder.

The 81LS95 device is most probably 
unfamiliar to most readers, so a brief 
digression concerning it will no doubt 
clear up a few doubts. This device is 
packaged in a 20 pin DIL package, and 
has eight non-inverting buffers. Two 
control inputs are provided, G1-bar 
and G2-bar. If either or both of these 
inputs is at a logic 1 (high) level, the 
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How to expand your 2650 Minicomputer

outputs of the buffers are placed in a 
high impedance or Tri-state mode.

This facility is used to enable several 
devices to be wired in parallel on the 
one bus. Only one device drives the 
bus at any time, with all other devices 
switched into the Tri-state mode. This 
should become clearer if we now turn 
to Fig. 1, a simplified representation of 
the bi-directional data bus.

When the CPU is transmitting data to 
the RAM or the I/O device, the R- 
bar/W line is high. This disables the 
output of buffer B, and places it in the 
high impedance state. Buffer A, 
however, is enabled, because it's out­
put enable signal is low. So the data 
placed on the bus by the CPU is 
transmitted to the RAM. The output of 
buffer B does not load the bus, because 
it is in the high impedance state.

Similarly, when the RAM or I/O 
device is sending data to the CPU, 
buffer A is disabled, and buffer B 
transmits the information.

Returning to the main circuit 
diagram, we can now discuss the ad­
dress and I/O decoding. The control 
signals for the non-extended I/O ports 
are multiplexed together with the two 
high / Jer 2650 address lines, AD13 and 
AD14. A control signal, M/lO-bar, is 
provided to enable them to be 
separated. These three signals are 
applied to the A, B and C inputs of the 
74LS138.

Control input G1 is driven by the 
buffered OPREQ signal, while input 
G2-bar is driven by the inverted WRP 
signal. This latter signal is obtained 
from the CPU board after the 
modifications detailed in the box ac­
companying this article have been 
carried out.

The "O" output from the 74LS138 
then becomes the C port select line, 
while the "2" output becomes the D 
port select line. These signals are used 
to enable the output buffers of the 
81LS95s used for the input ports, so that 
information at the port inputs can be 
transmitted to the CPU.

The same signals are also gated with 
the buffered W (P) line, and are used to 
clock the two output port latches. This 
clocks the valid output data on the data 
bus into th*~ appropriate output latch. 
The data is then available for peripheral 
devices until fresh data is clocked in. 
The output enable lines of the latches

THE ELECTRONICS AUSTRALIA”
LOG BOOK

FOR: RADIO AMATEURS, 
DX LISTENERS, 
CB OPERATORS. $2.95

From “ELECTRONICS Australia”, 57-59 
Regent St, Sydney OR by mail order from 
PO Box 163, Beaconsfield 2014. Price in­
cludes postage.

have been earthed via links, so that 
they can be strobed externally if 
necessary.

We have specified two pin­
compatible ICs for the output port 
latches. The low power Schottky 
devices (74LS374) were our first choice, 
but there may be supply problems with 
these. However, the CMOS devices can

This diagram shows the 
way in which the bidirec­
tional data buffer 
operates. Only one of the 
eight separate buffers is 
shown.

Modifications to CPU board
A possible timing conflict exists in the data bus of the 2650 Mini Computer 

System, described in the May 1978 issue. We have had no reports of this con­
flict causing operating faults, but recommend that the following 
modifications be carried out to eliminate this possibility.

The modifications require the use of an extra logic inversion, so this is 
provided by utilising the gate previously used as the interrupt request 
buffer. This avoids the need for an extra gate package, although it does 
mean that buffered interrupts are not available.

The alterations involve re-routing the WRP signal from the 2650 so that it is 
not gated with the R-bar/W signal, but instead is used to gate the 74LS138 
address decoder. An inverter is required to do this, as only active low inputs 
are available as unused inputs on the 74LS138.

The modifications required, and the order in which they are best carried 
out, are listed below:

1. remove the links earthing pins 12 and 13 of the 74LS38 quad buffer.
2. remove the 10k resistor connected to pin 12 of the 74LS38.
3. remove the link earthing pin 4 of the 74LS138 address decoder.
4. cut the track leading to pin 9 of the 74LS38, and join pins 9 and 10 of 

the 74LS38 together with a small piece of tinned copper wire (used compo­
nent lead).

5. cut the track leading to pin 11 of the 74LS38 at pin 11.
6. add a 1k resistor on the copper side of the board between pin 11 and 

pin 14 of the 74LS38.
7. connect pin 11 of the 74LS38 to pin 4 of the 74LS138.
8. connect pin 12 of the 74LS38 and pin 22 of the 2650. Pin 22 is available 

near pin 9 of the 74LS38.
9. check that steps 1 to 8 have been carried out correctly, and that there 

are no short circuits or solder bridges between IC pins.
We have also had a small number of reports of ringing on the clock in­

put to the 2650, causing faulty operation. This ringing, if present, can be 
eliminated by connecting a 22pF ceramic capacitor between pins 5 and 8 of 
the 74123 device.

Finally, we would like to note that in theory both of the problems men­
tioned above may occur with the "baby" 2650 system described in the 
March 1977 issue, although there have been no reports of trouble.

Note also that the 1.5uF capacitor in the sense line should be reduced to 
0.47uF for operation at 300 baud.

be used, and are available.
The four high-order outputs of the 

74LS138 decoder form the page-select 
lines. These go low whenever an ad­
dress within the relevant page is 
selected, and are used to select the ap­
propriate 8k block of memory.

A spare gate from the 74LS02 used for 
decoding the output port control
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PARTS LIST
6 81LS95 octal Tri-state buffers
2 74LS374 or 74C374 octal Tri-state I 

latches
1 74LS138 decoder
7 74LS02 quad NOR gate
1 PCB, coded 78up9, 218 x 81mm
8 0.1 uF polyester capacitors
4 15-way chassis mounting sockets j 

and plugs to suit
Solder, tinned copper wire, rainbow 
cable, machine screws and nuts, i 
tapped spacers, PCB pins

NOTE: Resistor wattage ratings and 
capacitor voltage ratings are those • 
used for our prototype. Com­
ponents with higher ratings may. 

; generally be used provided they are < 
physically compatible.

I _______________ I

These two photographs show how the two boards are assembled in the case, and 
how they appear when removed. Arrange the boards as shown in the lower 
photograph while completing the interconnections.

RIGHT: Use this 
overlay diagram of the 
CPU board to find the 
appropriate connec­
tion points. You may 
also need to refer to 
the overlay diagram on 
page 57 of the May 
1978 issue.

signals is used as an inverter so that the 
data buffer can be disabled whenever 
page O is selected. This is required to 
prevent a conflict, as the Pipbug ROM 
and existing RAMs are on the CPU side 
of the buffer. Without this disabling, 
the data buffer and RAM or ROM 
would both try to drive the data bus 

whenever a read operation in page 0 
was performed.

The page 0 signal is coupled via a 
link, so that a different configuration 
can be achieved if desired. The reasons 
for this will become clearer in the next 
article. '

Note that strictly only 3K of RAM can 

be inserted on the CPU board when the 
expansion board is connected, due to 
bus loading limitations. This presumes 
that all devices present their maximum 
specified load. However in practice we 
found it possible to insert the fourth 
pair of RAMs, and still have correct 
operation.
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NEW BOOKS from

NEWNES — BUTTERWORTHS
for the ELECTRONICS ENTHUSIAST
QUESTIONS & ANSWERS ON RADIO AND TELEVISION, H. W. Hellyer 
Starting with the fundamentals of electricity and sound and radio waves, this 
manual takes the reader step-by-step in question and answer form to a thorough 
grasp of the principles of radio and television reception and transmission, with 
emphasis on the techniques and operations employed in day-to-day practical 
work.
This new edition has been extensively revised and includes new illustration and 
new section on the use of transistors.

110 INTEGRATED CIRCUIT PROJECTS FOR THE HOME CONSTRUCTOR. 
R. M. Marston
A completely rewritten edition containing a practical introduction to five specific 
i.c.s. The projects range from simple low-level amplifiers to precision measuring 
and indicating instruments, and include a host of unusual gadgets. All i.c.s. are 
internationally available and all circuits have been fully evaluated by the author. 
The book should be of equal interest to the amateur, the student and the 
professional engineer.

ELECTRONIC COMPONENTS, M. A. Colwell
Fully illustrated guide to modern electronic components, what they are and what 
they do. Invaluable to students, technicians and hobbyists and newcomers to 
electronics.

ELECTRONIC DIAGRAMS, M. A. Colwell
Clear, concise descriptions and illustrations of circuit symbols and the methods of 
reading circuit diagrams, flow charts, graphs and oscillograms. Progresses through 
the logical steps of building circuits from elementary symbols up to complex 
systems. An ideal beginner's first book, invaluable to students, technicians, 
hobbyists and service engineers.

110 SEMICONDUCTOR PROJECTS FOR THE HOME CONSTRUCTOR, 
R. M. Marston
This book presents information on established and new semiconductor devices 
by way of circuit design rather than by long winded theory. All circuits have full 
component values and are accompanied by brief but explicit descriptions of their 
operation.

PRACTICAL ELECTRONIC PROJECT BUILDING, M. A. Colwell
A practical aid to building circuits with help in avoiding common faults and in 
trouble-shooting

SIMPLE CIRCUIT BUILDING, M. A. Colwell
Learn about electronic circuits from basics to complex systems without the con 
ventional theoretical approach usually found elsewhere.

RADIO CIRCUITS EXPLAINED, G. J. King
Circuits used in modern radio receivers are examined in detail ranging from the 
simple transistor radio to the specialised hi-fi receiver. The book will provide a 
clear understanding of principles and operation and design parameters of con­
temporary sets. Invaluable to radio and audio service technicians, to the student 
and to anyone interested in radio.

BASIC CARRIER TELEPHONY - Revised 3rd Edition, D. Talley
A basic course in the principles and applications of carrier telephony and its place 
in the over all communications picture. Abundantly illustrated, with questions 
and problems throughout, and requiring a minimum of mathematics, this revised 
edition will be most useful to personnel throughout the communications and 
electronics fields.

PRINTED CIRCUIT ASSEMBLY, M. A. Colwell & M. J. Hughes
Fully illustrated elementary guide to the design and manufacture of printed 
circuit boards and assembly of components. Extremely useful to students, tech 
mcians, hobbyists and artists preparing artwork.

PROJECT PLANNING AND BUILDING, M. A. Colwell
How to convert an idea or a given circuit into a practical model; full of practical 
information.

HOW TO PLAN AND INSTALL ELECTRONIC BURGLAR ALARMS, 
H. Bierman
The complete do it yourself guide to today's sophisticated security and surveillance 
systems. It covers all of the basic security systems, explaining operating principles 

analyzing the different components . . . mapping out circuitry . . . and 
providing construction and installation techniques. Includes the most advanced 
systems - photoelectric, microwave and ultrasonic. Discusses alarm kits currently 
available. Tells how you can get into the electronic security business. 
Even offers some intriguing information on electronic eavesdropping.

Please send me the following books. . .
49110L ( ) Q & A's Radio and Television $ 3.00
43438L ( ) Electronic Components $ 4.50
43447L ( ) Electronic Diagrams $ 4.50
33225L ( ) Practical Electronic Project Building $ 4.50
47979L ( ) Simple Circuit Building $ 4.50
43456L ( ) Printed Circuit Assembly $ 4.50
33234 L ( ) Project Planning and Building $ 4.50
36669L ( ) 110 Integrated Circuit Projects for the Home Constructor $ 7.00
50116L ( ) 110 Semiconductor Projects for the Home Constructor $ 7.00
36909H ( ) Radio Circuits Explained $12.50
51482L ( ) Basic Carrier Telephony $ 9.00
51124L ( ) How to Plan and Install Electronic Burglar Alarms

( ) Cash Enclosed ( ) Please Bill Me
$ 6.50

NAME: . . .

ADDRESS:

SIGNATURE:

Postcode

Date:
(Recommended Domestic Retail Prices include postage and are subject to change without notice. This order is 
subject to acceptance by the Head Office of Butterworths).

MAIL TO: BUTTERWORTHS PTY.. LTD., 285 Pacific Highway, Chatswood, N.S.W. 2067.
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How to expand your 2650 Minicomputer
Before commencing construction, we recom­

mend that you carry out the modifications detailed 
in the box. The following constructional hints 
assume that this has been done.

The circuitry is all contained on a single-sided 
board, coded 78up9, measuring 218 x 81mm. Note 
that the board has provision for a 40-pin IC (a possi­
ble future addition), but this is not used at present.

As you can see in the photographs, the new board 
mounts parallel to the CPU board. To do this, we 
removed the nylon standoffs used initially, and 
replaced them with tapped spacers screwed either 
side of the existing mounting bracket using a short 
length of threaded rod.

By arranging the cabling between the two 
boards in a suitable way, it is possible to remove both 
boards as a unit from the case, with a minimum of 
unsoldering. This is made easier if the TTY socket and 
the I/O sockets are mounted from the inside of the 
case, so they can be removed by simply unscrewing 
them, without unsoldering.

While this mounting method is a little awkward, 
and not conducive to extended servicing, it does 
leave enough space for at least two additional 
boards, and it is economical (motherboard systems 
have a high initial cost).

The existing transformer and power supply on 
the CPU board have enough reserve capacity to run 
the additional board as well, so no mods are re­
quired in this area. The power supply rails from the 
new board are simply connected in parallel with 
those on the CPU board.

Commence construction by fitting the I/O 
sockets, and by arranging the mechanical supports 
for the board. Make sure that the support pillars do 
not short to any of the tracks on the board (use in­
sulated pillars if necessary). Then remove the board 
from the case, and commence to fit the components.

A low wattage, chisel pointed iron will be re­
quired, as well as some fine resin filled solder. A 
good light will also be necessary.

Fit all the passive components and links first. Leave 
the bypass capacitor between the 81LS95 address 
buffers out at this stage, and fit it only after the ICs 
have been inserted. Sockets are not required for the 
TTL ICs (ie, all but the 74C374's, if used) provided you 
are careful with your soldering iron.

Once all components have been fitted to the 
board, inspect it very carefully to check for solder 
bridges, wrongly oriented ICs or other similar faults. 
We do not recommend PCB pins for most of the in­
puts and outputs to the board, as there is not suf­
ficient room for them.

Now remove the CPU board from the case, and 
place it in position on your work bench next to the 
expansion board, with the two "front ends" adjacent 
to each other. Using suitable lengths of rainbow 
cable, and using the two overlay diagrams as a guide, 
make the required interconnections. Remember to 
leave enough length so that the two boards can be 
folded copper side to copper side, and then 
assembled in the case.

Take your time when making the interconnec­
tions, as any mistakes will be difficult to correct later, 
as well as being difficult to trace. It will be easier if 
you make use of the colour code of the rainbow 
cable, and make say the DO line back, the D1 line 
brown and so on.

Insert the link to disable the data buffer 
whenever page 0 is selected, and connect the page 0 
line to the G2-bar input of the 74LS138 on the CPU 
board.

Here is a full sized reproduction of the PCB artwork. Commercial 
boards should be also available.
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How to expand your 2650 Minicomputer

FEMALE 15-WAY CANNON CONNECTOR ON CPU CHASSIS VIEWED ON WIRING SIDE
ABOVE: The position of the IO sockets 
can be scaled from this photograph. 
Mount them from the inside of the 
chassis.

BELOW: The overlay diagram is used 
both to place the components on the 
PCB, and to make the connections 
between the PCBs.

ABOVE: This is the suggested wiring 
diagram for the 15way Cannon connec­
tors we used for the IO sockets.

The wire leading from pin 11 of the 
74LS38 (the WRP-bar signal), must be 
extended to the G2-bar input of the 
74LS138 on the expansion board.

The two power supply rails are 
available near the three terminal 
regulator. Make sure that you do not 
get the polarity wrong.

Once you have finished and checked 
all the interconnections between the 
two boards, you can wire up the I/O 
sockets. We used 15-way Cannon D 
Subminiature plugs and sockets. The 
connection scheme we used is shown 
in the accompanying diagram.

The eight pins in a row are used for 
the data connection, with the remain­
ing seven pins used for control and 
power supply signals. The + 5V and OV 
signals are the main supply rails, while 
the +10V and —10V signals can be 
derived from the power transformer 
using a bridge rectifier and two elec­
trolytic capacitors.

The strobe signal is obtained from
the expansion board, while the control
signals can be selected from the other
76 ELECTRONICS

ports as desired. For example, to run 
the OP-80A paper tape reader, a ninth 
data input is required, so this can 
become one of the control signals.

Once all the wiring is completed, and 
has been checked thoroughly, testing 
can commence. This can be done 
before the board assembly is replaced 
in the case. Fit a heatsink to the 
regulator tab, and reconnect the three 
wires from the transformer

Monitor the +5V rail, and switch on. 
If it does not rise immediately to the 
correct value, switch off and trace and 
rectify the fault. Assuming all this is 
well, connect up your terminal, and 
check that Pipbug and whatever RAM 
is fitted is working correctly.

The output ports can be tested by us­
ing a small routine of instructions to 
write data to them and checking that it 
appears on the appropriate output pin 
with a multimeter. You can use the Pip­
bug BIN routine to get data bytes from 
your terminal, the BOUT routine to 
echo them, and the WRTC or WRTD in­

put ports.
Similarly the input ports can be 

tested by reading them via REDC and 
REDD instructions, and using the BOUT 
routine to print the byte obtained on 
the terminal. With nothing connected 
to the inputs, you should get hex­
adecimal FF from both ports.

Now use a clip lead to ground one in­
put pin at a time, and check that the ap­
propriate byte is displayed. For in­
stance, shorting the bit O data input 
should change the display from FF to 
FE.

Once you are satisfied that all facets 
of the unit are operating correctly, the 
board assembly can be fitted to the 
case. Use of a magnetised long blade 
screwdriver will be found helpful in this 
operation, if you are using steel screws.

In the next article, we will give details
of the 8K RAM board and the ad­
ditional power supply components re­
quired with it. This additional supply
will also provide the +10V and —10V
unregu lated * voltages mentioned
previously. ®structions to transfer them to the out-

Australia, November, 1978



Don’t just sit there 
BUILD SOMETHING!
IT'S EASY WITH A DICK SMITH KIT - AND THINK OF ALL 
THE MONEY YOU SAVE AND THE FUN YOU HAVE BY 
DOING—IT—YOURSELF.

A 40Mhz DIGITAL FREQUENCY COUNTER UNDER $100!
This all-new design (See EA August/September 1978) features exclusive perspex 
front panel and LT-303 7 segment displays — just like the EA prototype.
Certainly one of the handiest pieces of test gear to have in the workshop, shack

TV GAMES
TANK BATTLE GAME KIT
(E.T.I. October '78)
Experience the excitement of commanding 
your own tank as you navigate through a 
minefield to destroy the enemy's tank.

or laboratory. Complete kit Cat. K-3437. $99.50

Cat. K-3475 ...................
10-GAME VIDEO GAME

$39.50

Cat. Z-5360. $12.50

Easily uprated to 200 Mhz with 
the addition of 95H90 Prescaler IC.

(L.A. July '78)
Features 4-way bat control, many combina­
tions of bat sizes, ball speeds, angles, etc.
Cat. K-3491 ..................................... $49.50
STUNT MOTORCYCLE GAME KIT
(E.T.I. June '78)
Play 4 different games, motorcross, enduro,
drag and stunt, easy to build!
Cat. K-3474 ............. .............
AMATEUR CB, ETC.
MORSE KEYER (E.A. April '78)

$29.50

AUDIO & AMPLIFIERS
UNIVERSAL MIXER
(E.A. September '78)
A must for home movie and recording

COMPUTERS, ETC.
2650 MINI COMPUTER (E.A. May '78) 
ALL parts, case, front panel, power supply, 
etc. - not a 'part' kit. Ik of memory — a

Perfect Morse code — electronically genera-
ted. Inc. paddle.
Cat. K-3470 ..
VK POWERMATE (E.A. May '78) 
Short form kit — no metalwork, mains

$37.50

enthusiasts.
Cat. K-3492 $49.95
PLAYMASTER 40/40 STEREO AMP.
(E.A. December '76)
Our most popular kit ever. Thousands sold.

powerful mini system.
Cat. K-3447 ............. $115.00

Cat. K-3411 $129.50

LOW COST VIDEO DISPLAY UNIT
(E.A. February '78)
Mates with above. Communicate with a

wiring etc. 
Cat. K-3449 .............
CB POWER SUPPLY

$32.00

13.8 volts at 2A continuous (4A peak)

PLAYMASTER TWIN 25 AMPLIFIER 
(E.A. May '76)
Similar to above, but less power. Also a

computer!
Cat. K-3460

complete kit.
Cat. K-3448 $29.50

$97.50

great kit.
Cat. K-3410 $105.00

VIDEO MODULATOR for use with VDU 
(E.A. April '78)
Allows above VDU to be used with any TV

ETI480 100W POWER AMP MODULE
(E.T.I. December '76)
100 watts for $25.00? Unreal, man! (mono 
module)
Cat. K-3442 ..................................... $25.00
ETI480 50W POWER AMP MODULE
(E.T.I. December '76)
As above, but 50W. Easily extendable to

set.
Cat. K-3462 ...............................
ASCII KEYBOARD ENCODER

$4.50

(E.A. April '78)
Uses our standard keyboard (Cat. X-1180)
Cat. K-3464 $39.50
CASSETTE INTERFACE (E.A. April '77) 
Use any cassette player to communicate

100W version.
Cat. K-3440 . $19.50
ETI480PS POWER SUPPLY MODULE
(E.T.I. December '76)
To run either 1 x 100W or 2 x 50W modules.

with computer.
Cat. K-3465 ..................
PAPER TAPE READER

$24.50

Another fascinating aspect of computer

Cat. K-3438 $17.50

technology.
Cat. K-3466 $95.00

MUSICOLOR MK 111 COLOR ORGAN 
(E.A. September '76)
Turns your music into light! Just add the

MINI SCAMP COMPUTER (E.A. May '77) 
Still the best way to get started in the 
fascinating field of computer technology.

lights.
Cat. K-3140

Cat. K-3486 $105.00

$59.90
SPRING REVERBERATOR (E.A. May '76)
Adds life to your music — amateur or 
professional!
Cat. K-3424 .................................. :

TEST EQUIPMENT
NEW MODEL TRANSISTOR TESTER
(E.A. July '78)
Checks most transistors and FETs quickly

$15.50
ETI601 MINI ORGAN (E.T.I. August '76) 
YOU can play your favourite tune in style

and easily.
Cat. K-3052 $17.90

Cat. K-3430 ...............................  
LOUDSPEAKER PROTECTOR

$24.75
R-L-C BRIDGE (E.A. March'78) 
Ideal project for the beginner. Handy to

(E.A. June'76)
Eliminates turn-on and turn-off surges from

have around!
Cat. K-3468 $34.50

most amps.
Cat. K-3425 $11.95

AUDIO OSCILLATOR (E.A. June '78)
Outstanding value for a valuable service aid.
Cat. K-3469 $25.00

45 WATT VHF AMPLIFIER
F'glass PCB, 13.8V operation. Req. 8 — 
12W of drive.
Cat. Kn3132..................................... $27.50
30 WATT 80 METRE AMPLIFIER
Ideal for the novice. 13.8V. Adaptable to
50W output.
Cat. K-3133 $34.95
MISCELLANEOUS
6 DIGIT 240V CLOCK KIT
Hours, minutes & seconds display. Short
form w/o case: 
Cat. K-3364 .............  
Handsome case to suit. 
Cat. H-3192.............

$19.75

$5.00
CAPACITOR DISCHARGE IGNITION
(E.A. July '75)
Save on petrol; end ignition troubles. Pre­
wound coil.
Cat. K-3280 ..................................... $25.75
DRILL SPEED CONTROL Mk2
(E.A. July'76)
Suits 240V 'universal' motors (not electro­
nically switched or controlled types). A must 
for the home handyman.
Cat. K-3080 $11.50
HIGH POWER STROBE (E.T.I. August '71) 
A real blast — ideal for parties, discos, etc. 
Dazzled
Cat. K-3150.....................................
TV MASTHEAD AMPLIFIER
(E.T.I. August '71)
Can turn an unwatchable mess into a 
brilliant picture.
Cat. K-3230 .....................................

$27.95

$29.95
ALL DICK SMITH KITS ARE COMPOSED OF BRAND NEW AND GUARANTEED COMPONENTS

^SEE OUR DOUBLE PAGE AD FOR FULL LIST OF STORES AND DEALERS

DICK SMITH ELECTRONICS



E. D. & E. (SALES) PTY LTD, Now Trading as ALL ELECTRIC COMPONENTS
K 
I

S

E.T.I. 137 AUDIO OSCILATOR — $105.04
(complete kit)

(1 second to 99 hours)
OR INDIVIDUAL COMPONENTS AS REQUIRED

K 
I 
T 
S

(inc. tax)

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

CHECK OUR ENORMOUS RANGE OF PRINTED CIRCUIT BOARDS FOR E.A. AND E.T.I. PROJECTS

ET BOARDS:
001,003, 004, 005, 005A, 006, 007, 008, 011,012, 014, 017, 018, 019, 021,022, 023, 025, 026, 

029, 034A, 037, 038, 039, 040, 043, 044, 047-048-066, 061,062, 063, 064, 065, 067, 068 071 
072, 081, 083, 084, 085.
ETI BOARDS:

111, 113, 114, 116, 117A, 117B, 118, 119, 120, 121, 122, 123A, 123B, 124, 128, 129,130, 131, 
132, 133, 134, 135, 136, 137A, 137B, 139, 140A, 140D, 140P, 218, 240, 245, 246, 248, 305, 309, 
311, 312, 313, 314, 316, 317, 318, 413, 414A, 414B, 414C, 414D (1), 414D (2), 414E, 416, 417, 
419, 420B, 420C, 420D, 420E, 420G, 422, 423, 424, 426, 427, 428, 429, 430, 433A, 433B, 438, 
439, 440, 441,443, 444A, 444 CON, 444, 445, 446, 447, 448, 448A, 449, 480, 480 PS, 481 PS, 
482A, 482B, 482 REAR, 484, 485, 486, 487A, 487B, 489A, 489B, 514B, 518, 520A, 520B, 524, 
527, 528, 529A, 529B, 524, 527, 528, 529A, 529B, 532, 533A, 533B, 533C, 534, 539, 540, 54 / 
544, 546, 547, 548, 549A, 550, 581, 582A, 582B, 583, 585R, 585T, 586, 587, 588, 588C, 591A^ 
591 B, 591C, 592, 602, 603, 604, 630, 631,631 -2, 632, 632, 632A, 632B, 632C, 632m, 632p, 632U, 
633, 635, 637, 638A, 638B, 701, 702, 704, 706, 707A, 707B, 708, 710, 711 A, 711 B, 711C, 711 
711R, 712, 713, 715, 716, 717, 740A, 740B, 780A, 780B, 804, UTILIBOARD, 806 810 
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/C4, 70/Tx1,70/BF08^ 
70/K6, 70/P6, 70/G7, 70/Cd1, ¡70/A2, 70/Tx2, 70/RD1, 70/PA1, 70/SC1, 71/TU2, 71/R1 
70/F10, 71/D3, 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, 73/11T, 73/VIA, 73/VIB, 73/Tl' 73/3c' 
73/D1, 73/S6, 73 TU7, 73 TU11, 73 P11, 73/C12, 73/C12, 73/12T, 74/A1, 74/S3 74/SA5 
74/EM9, 74/C9, 74/08, E8/A, E8/C, E8/D, E8/F, E8/M, E8/S, E8/T, E8/X, E8/10T, E8/SRt’ 
E8/K1,74 mx 12A, 74 mx 12B, 74 mx 12C, 74 mx 12D, 75 A01,75 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/G3, 76/S3, 76/A03, 76/A3, 76/SA4, 76/VH5 
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/D7, 77/BFQ7, 77/AL/B, 77/T10, 77/DVM9 
77/DIT7, 77/up11, 77/pm12, 77/cb12, 77/th12, 77/up6a, 78/cf1, 78/c2, 78/ek3, 78/d2, vid term 
board, 78/ia2, 78/t3, 78/s3, 78/ut4, 78/c5, 78/cp5, 78/ps5, 78/n6, 78/ao6, 78/tfc7, 78/vba7 
78/mx9, 78/tu9, 78/tm8, 78/pt7, 78/f6a, 78/f6b, 78/um8.

Complete kits available for E.A. and E.T.I. projects.
Resistors (inc. large industrial types), capacitors, semi conductor devices, switches, meters, valves, metalwork, front panels, plugs 
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 Trading ALL ELECTRONIC COMPONENTS
PHONE
662-3506 118 LONSDALE STREET. MELBOURNE 3000 PHONE

662 3506
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Interesting circuit ideas and design notes selected from technical literature, reader contributions and staff jottings. As they have not necessarily been testedin our laboratory, responsibility cannot be accepted. Your contributions are welcome, and will be paid for if used.
Circuit & Design Ideas Conducted by Ian Pogson

Suggested modifications to the VDU
+ 5V

The current trend with VDU design is 
to provide direct memory access to the 
VDU RAM (if not part of the processor) 
thus allowing characters to be written 
into RAM without sequentially step­
ping through each location in turn. 
Those like myself who constructed the 
EA VDU described in February 1977 will 
have found a limitation with the stan­
dard teletype format. A very simple 
modification is possible to the original 
EME 1 board that requires breaking one 
track and making 10 connections to the 
board. If the cursor modification has 
already been fitted then the 10 address 
lines be wired to the cursor board.

The two tri-state outputs (IC3,4) are 
wired in parallel with the existing 
read/write address counter buffers. 
The WAL line that selects either the 
read or write counter is used to control 
the DMA buffers when the enable line 
is taken low. The WAL line provides a 
short negative pulse on receipt of data 

(via the serial input) and this pulse 
momentarily enables the write address 
buffer, thus loading data into the VDU 
RAM. When the enable line is taken 
low the WAL pulse will disable both 
read and write buffers and enable the 
DMA buffers, thus loading the data at 
the address set on the inputs of IC3,4.

In order for the processor to establish 
that data has been loaded, the WAL 
pulse is stretched after inverter 1/C by 
IC5 to approximately 60us, thus allow­
ing time ror a program loop to test for 
the pulse.

The modification described assumes 
that the EME 1 is set for 16 x 64 
character format as this is the most like­
ly configuration that will be used in the 
DMA mode. The prototype also used 
standard TTL NAND/OR gates quite 
successfully as these were all that were 
available at the time.

Finally, when fitting the modification 
it was found that the schematic 

supplied with the EME 1 shows the ad­
dress switch wiring incorrectly. The 
corrected version is shown on the 
diagram.

(By Mr I. C. Butterworth, Flat 98 Block 
1, Carriwan Street, Woomera, SA 5720.)

Audio phase meter to 
adjust 90° phase-shift 
networks

Here is a novel test unit for the ac­
curate adjustment of 90° broadband 
audio phase-shift networks, such as 
those used in phasing type SSB 
generators or demodulators. 
Developed by Anjo Eenhoorn, PAOZR, 
it allows you to adjust an audio phase­
shift network for optimum results on 
the basis of direct measurements,
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SWR & POWER METER
Model ME-11X is SWR & Power Meter with Directional Coupler in­
corporated. For SWR measurement, it uses the Directional Coupler, 
comparing the power supplied to and reflected from antenna, and 
this is indicated on the SWR meter. For power measurement, the 
power meter indicates the travelling wave power detected by Direc­
tional Coupler and its frequency range is determined by the figure 
of Variable Resistor which is for sensitivity adjustment. 
Specifications: maximum handling power 100W — SWR indication 
1:1 to 3:1 — frequency range 3.5 to 150 MHz. $16.20.

Not in age,for our origins go 
back further than that, but in 
Transformer Voltage Taps.Yes 21 Voltage Taps!
Just think of the advantages offered by a 
single transformer that provides a choice of 
21 different output voltages including 3 centre 
tapped configurations.
FOR EXAMPLE: TRANSFORMER No. 2155A 
VOLTAGES AVAILABLE
1 .0,1.2, 2.0, 2.2, 2.4, 3.1,3.2, 3.5, 4.1,5.1,5.5, 
6.3, 7.5, 8.5, 8.7, 9.5, 12.6,15.0 Volts 
2.0V CT, 12.6V CT, 15V CT

But that’s not all!
With 5 such transformers in our range there 
is a choice of output currents as well.
And just in the way of a bonus!
We are able to offer these new transformers 
for a price considerably lower than 
comparable single tapped units while still 
maintaining the high standards of quality for 
which we are renowned.
Like to know more?
Just ring your local Arlee branch.

What do we call them?
ARLEC 
MULTI-TAP TRANSFORMERS

of course!

ELECTROCRAFT 
PTY. LTD.

68 WHITING STREET, ARTARMON 2064. 
TELEPHONE 438 4308 438 32266

We have the largest range of TV 
antenna accessories in Sydney. 

(Check our prices)
TRADE AND WHOLESALE SUPPLIED
Spirals..................................................................................... $4.70
Caravans Antennas .............................................. 14 73
FM ANTENNA’S 
Channelmaster 7.el H. Gain.................................................... 19.68
Hills FM1 Local........................................................................ 11.55
Hills 353 3.el Met:.................................................................... 14.72
Matchmaster FMG/2 Semi fringe........................................... 21.51
Matchmaster FMG/6 Outer fringe.................... 40 93
T.V. ANTENNA’S 
Hills outer fringe CA.16 phase array..................................... 48.28
Hills 215 (Australia’s best selling high gain 

8.el antenna at a new low price)................................... 25.29
Hills EFC.3 (The best of the colour 75 ohm 

antennas very high gain, good anti-ghosting.............. 62.41
Channelmaster 3111A 300-75 ohm (Best metropolitan 

Anti-ghosting antenna)................................................... 41.98
Channelmaster 3110 300-75 ohm local anti-ghosting ....... 27.96
Belling Lee plugs .................................................................... o.8O
Belling Lee Coaxial wall sockets ........................................... 1.75
R.F. Amplifiers. Masthead & Distribution for FM & TV from

16dB Ecraft .......................................................................... 45.00
25dB Ecraft .......................................................................... 53.55

Hills MH1 Masthead 300 ohms............................................. 61.00

A+R ELECTRONICS PTY LTD.A MEMBER OF THE A4-R-SOANAR ELECTRONICS GROUP
30 Lexton Road,Box Hill.Vic.,3128, Australia. Telex 32286.

SALES OFFICES PHONES 
VICTORIA: 89 0661
N.S.W.: 78 0281
S. AUST.: 51 6981 
QUEENSLAND: 52 5421
W. AUST.: 81 5500

Please enclose postage with all orders 
WE ARE THE EXPERTS — 30 YEARS 

IN THE ANTENNA BUSINESS
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CIRCUIT & DESIGN IDEAS

+15V 22p

rather than the conventional indirect 
technique of trying to check the ac­
curacy of the network by measuring the 
sideband suppression.

The network is fed from an audio 
generator with tones of variable fre­
quency, and the outputs from the two 
branches of the network are fed to in­
puts 1 and 2, respectively, of the instru­
ment. The sine wave input signals are 
converted into square waves by means 
of type 709 op-amps. Frequency com­
pensation in the op-amp feedback is 
selected so that the zero crossings of

Silicone prevents iron bits from sticking
The standard types of small soldering 

iron bits soon become oxidised with 
use and it is not long before they are so 
firmly embedded in the bit holder that 
they can never be removed, unless one 
drills out the copper material of the bit. 
This can cause great inconvenience 
when one tries to renew a bit and can 
lead to damage of the iron.

This problem can be easily avoided if 
one coats the parts of the bit which fit 
into the bit holder with a thick coating 
of silicone grease before the bit is first

Calibrating the 7 Digit Frequency Meter
After building the 7 Digit Frequency 

Meter as described in March 1977,1 was 
faced with the problem of calibrating 
the unit. A highly accurate signal is pre­
sent in many lounge rooms. The 
chrominance section of a colour TV 
receiver contains an oscillator running 
at 4.43361875MHz, which is kept in step 
with a precision frequency source at 
the TV station.

If you have a Philips colour TV 
receiver, a 4.43MHz signal is available 

the square waves coincide as nearly as 
possible with those of the original sine 
waves.

The two square wave signals are fed 
to a type 74LS86 exclusive-OR gate. 
When the square waves are in phase 
the output (pin 6) remains "low" all the 
time. When they are in exact antiphase, 
pin 6 remains "high". In intermediate 
situations a square wave signal appears 
at the output (pin 6). Should the two 
square wave signals have a phase 
difference of exactly 90°, then the 
square wave output signal would be 

used. After the bit has been heated a 
few times, the silicone grease is con­
verted into a hard coating which 
prevents rapid erosion of the bit inside 
the holder.

Bits which have been coated with 
silicone grease in this way can easily be 
removed from the holder at any time 
and bit renewal is very easy. The hard 
coating is very thin and it seems likely 
that there is better heat transfer to the 
bit from the holder.

(By J. Brian Dance, 8 Birmingham 
Road, Alcester, Warwickshire, UK.) 

from test point 16 on the U270 module. 
The test lead should be kept short and 
unshielded and a resistor of about 680 
ohms should be placed in series to 
reduce loading on the circuit. On the 
x10 range the frequency meter should 
be adjusted to read varying between 
4.433618-9. Care must be taken not to 
short any connection around the stage, 
otherwise some damage may be caus­
ed.

(By Mr S. McIntosh)

symmetrical, or exactly 50% duty cycle.
The circuit arrangement is such that 

the meter can be made to deflect to ex­
actly half scale for a symmetrical output 
signal. With the component values 
shown (total resistance in the meter cir­
cuit about 2k and a 100uA FSD meter) a 
deviation of plus or minus 5° from 90° 
causes the meter to indicate either zero 
or full deflection.

After construction, the preset poten­
tiometer RV1 requires adjustment. 
With only one sine wave input signal it 
is adjusted so that the pointer of the 
meter is at mid scale.

It should be noted that harmonic 
content in the signal from the audio 
generator will falsify the result. It was 
found that 1% harmonic distortion in 
the generator output will cause an 
error of about 1° in the measurements 
made with the test instrument. 
However, it is relatively simple to deter­
mine whether the harmonic distortion 
is excessive.

With only one input signal con­
nected, as when adjusting RV1, the 
generator is varied over the frequency 
range of interest, say 250 to 3500Hz. If 
during this, procedure the meter 
deviates from mid scale, then it in­
dicates the presence of harmonics and 
also indicates, by the magnitude of the 
deviations, the approximate degree of 
accuracy that can be expected from the 
instrument.

(From "Radio Communication".)

Can you afford 
not to know 
about microprocessors?

This book will help you find out what the revolution is all about....
GETTING INTO
MICROPROCESSORS
Available from “Electronics 
Australia”, 57 Regent St, Sydney. 
PRICE $4.50 OR by mail order from 
“Electronics Australia”, PO Box 163, 
Beaconsfield 2014. PRICE $5.10.
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Plot biorhythms
with your TRS-80
Here’s an article which should be of special interest to all those 
proud owners of shiny new Tandy TRS-80 microcomputers. In it 
the author describes a novelty program which calculates and plots 
biorhythms, at the same time informing the subject of the weekday 
on which they were born. The program is written in BASIC, and can 
be adapted for other BASIC-language computers as well.

by GIL SPENCER, VK2JK Box 300, Spit Junction NSW 2088

Those of us with hobby computers 
are probably all familiar with that 
frustrating feeling which arises when 
interested but uninformed friends want 
to know just what your computer can 
do.

It's useless to try and explain some of 
the personal but arcane jobs you've 
found for it. They think you're a 
spendthrift madman if you try and buy 
out by saying simply that it's fun to 
work (play) with.

It's a tough public relations exercise. 
Games generally provoke a ho-hum 
response because everybody 
remembers last Christmas's TV game 
present that's now gathering dust in a 
forgotten closet.

What to do to enlighten the un­
washed?

Tell your computer that it's a 
Biorhythm Clock. Then you can show 
people something they don't know 
about themselves. It's a guaranteed 
hook!
WHAT ARE BIORHYTHMS?

Believers suggest that at the moment 
of birth, 3 different clocks start ticking 
inside your body. Together, they con­
trol your destiny forever. Each of the 3 
clocks measures one of your essential 
functions. They are:
1. Your Physical Clock, with a 23-day 

cycle ("P")
2. Your Emotional Clock, with a 28-day 

cycle ("S")
3. Your Intellectual Clock, with a 33- 

day cycle ("I")
While the 3 clocks start together at 

birth, the different cycle lengths result 
in an out-of-phase relationship almost 
immediately. From birth on everyday is 
slightly different from yesterday.

Biorhythm cycles are usually 
represented by sine curves moving 
above and below the x-axis of time. See 
Fig. 1. When a curve is above the line 
its "active" or "high". When a curve is 
below the line its "passive" or "low".

When the curve "switches" from ac­
tive to passive (or vice versa) a critical 
day for that function is said to occur. 
When 2 or 3 curves become critical 
simultaneously .. . watch out!

So much for the basic thinking 
behind biorhythms. Considerable ad­
ditional detail can be found at your 
library. Presently, it's a "hot" subject.
BIORHYTHM PROGRAMMING

It takes only a little reflection to con­
clude that biorhythms must have been 

How Bob converted the sceptics ...
ACT 1 — SCENE 1

It’s late Sunday afternoon in the study of Bob Bionic’s home. On a desk at 
centre stage is a Tandy TRS-80 microcomputer with its screen illuminated. 
From the door at stage left a small but animated group of people enter, Bob 
included.
First Guest (the glad-hander): Show us what’s new in here, Bob, before you 
carve the roast.”
Bob: “Well, since you were here last, I’ve bought a home computer. It’s there 
on the desk.”
Second Guest (an enthusiastic girl named Mary): “Isn’t that something! It’s 
a TV, a cassette player and a typewriter connected together. Bob, what’s a 
home computer for?”
Bob: (answering carefully, his years of fielding well-meant questions about 
his ham equipment help him): “It’s simply another household applicance, 
Mary. Just like a clock or a calculator. It’s more versatile, though ... ex­
tremely quick, and a lot of fun.”
Third Guest (the sceptic): “I thought you said it was a computer. How can it 
be like a clock?”
Bob (smiles, knowing the trap worked): “That’s easy ... because a clock 
really IS a computer.”
Third Guest: “Come on, now, Bob. A clock is a clock!”
Bob: “That’s true. And a clock has no value unless It was set on the right time 
in the first place, is still going, and running at the proper speed. A clock is a 
single-purpose computer, that can only do its job if it’s given the correct in­
structions in the first place. As a matter of fact, I could tell my computer that 
it’s a clock and it would keep time for us. But let’s make it do something 
more interesting. Who knows what day of the week they were born on?” 
First Guest: “Not me.”

Others mumble negatively.
Bob: “OK, Mary. What’s your birthday ...”

The curtain falls as Bob Bionic saunters to the keyboard. The others 
crowd In behind him.

invented with the digital computer in 
mind. What a delightful, yet exotic 
programming challenge for the com­
puter hobbyist!

TRS-80 microcomputer owners can 
squeeze a Biorhythm Clock into a basic 
4K/4K machine. It's a tight fit, calling 
for some ingenuity and that always 
makes program writing more fun. The 
listing is shown in Fig. 2, but let's discuss 
the approach it uses to do what it does.

Let's say that you want to establish 
your own biorhythms for today. The 
question that must be answered is 
"how many days have you been alive?". 
It's best to divide the question into 3 
parts:

K = No. of days from birth to end of 
birth year
L = No. of days in complete years 
between birth and today
M = No. of days from first of this year 
until today.
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BIOm«CLOCK

I MILL IEED SOME DATES FRO« YOU. ENTER THEM BY 
RISERS. ALWS ENTER DE COWIETE 4-JIGH YEAR.. 
M DFUT ELDEff SHOULD BE SPARATEB FROM DE NEXT 
WAOH»G). DON'T QEAT 'CUZ PH HATCHING!

ENTER W OF IEEK (1=SUH/ 3=DE& 64RI/ ETC.) % 
ENTER TOW’S DATE (DD/lfbYYYY) 736/86/19^

ENTER ‘CSWW'S BATE (BD/HH/YYYY)

ENTER YOUR BIRTHDATE (BD/tfbYYYY) 718/82/1956 
ENTER YOUR NAIE/ PLEASE 7KDL .

AUDIO TELEX

VIDEO CASSETTES
TOP QUALITY DUPONT 

VIDEO CASSETTES FOR A 
VARIETY OF FORMATS

PRICE LIST

ACV-10 U-Matic % inch 10 mins 10.89 
ACV-30 U-Matic % inch 30 mins 15.95 
ACV-60* U-Matic % inch 60 mins 22.89 
KCS-20 U-Matic % inch Portapack

20 mins 16.55
KCS-30 U-Matic % inch Portapck 

30 mins 24.34

VCN-60* Philips VCR 60 mins 24.00
VCN-72* Philips VCR 72 mins 25.00

VK-125 VHS format 1-2 hours 16.55
VK-250 VHS format 2-4 hours 22.94

L250 BETA format 1 hour 11.65
L500 BETA format 2 hours 15.65

PHYSICAL (SLID) ORC LASTS 23 BAYS. TOW/ IPS AT JAY 117 
TOim (WEN) ORi LASTS 28 DAYS. TOW/ IPS = W17 
Hit® (LAST) CURVE LASTS 33 JAYS. TOW/ IPS AT WI 5

• Delivery is an extra charge.
• Prices subject to change without 

notice.

JIB YOU KHO«/ KEN/ YOU 1ERE BORN ON A FRIDAY?-
AVAILABLE FROM -

AUDIO TELEX COMMUNICATIONS 
PTY. LTD.

SYDNEY MELBOURNE
54-56 Alfred Street, I 828 Glenferrie Road, 
Milsons Point, 2061 Hawthorn, 3122 
Telephone: 929-9848 I Telephone: 819-2363

BRISBANE 
394 Montague Street 
West End, 4101 
Telephone: 44-6328
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THIS IS A PHOTOGRAPH OF THE 
WORLD’S BEST SYMPHONY 
ORCHESTRA ...

... playing in a fog!
When the fog Is so thick, they don’t sound much better 
than they look!

M.R. Acoustics can help you remove the fog from your hi-fi system and the first step is 
to correctly adjust the pick-up cartridge, using the HFS75 test record. For $8.50 you 
can optimise tracking weight and bias compensation of the arm and cartridge 
combination. The Micro-Acoustics TT-2002 test disc ($13) is also an invaluable aid, 
containing seven varied musical examples besides tests.
The second step in fog-elimination is to play high quality audiophile recordings from 
M.R. Acoustics. Look at this for a range:
ARK recordings by Fulton of the USA — $12.
Artofonic 2 record set cut at 45 rpm — a fine Canadian recording of a symphony 
orchestra — $23.
Richardson Recordings from the USA — $13. Note — included in this catalogue is The 
Spirit of Christmas Brassed, famous and popular Christmas carols played superbly 
by the Annapolis Brass Quintet. THIS IS A SUPERB CHRISTMAS PRESENT FOR THE 
HI-FI ENTHUSIAST!
Reference Recordings from the USA — $13.
Audio Lab super cut records from Japan — $14.
From the Stereo Review magazine of the USA we suggest the SR 12 stereo test record 
at $9.50.
And new from Miller & Kreisel Sound Corporation of California, we now offer the 
famous M&K REALTIME direct-cut records. The first release is FOR DUKE by Bill 
Berry and his Ellington All-Stars. A fabulous recording of popular Duke Ellington 
numbers, recorded in January 1978. Price $19 each.

Postal rates - 1 disc $1.20,2-3 discs $2.70,4-6 discs $3.10. For certified mail insurance add 50c 
per parcel. Write to M.R. Acoustics, P.O. Box 110, Albion, Q. 4010, to order direct or for further 
information on our records and other products. Trade enquiries welcome.

SHOP 1. BONDI JUNCTION PLAZA, 500 OXFORD ST, BONDI JUNCTION. 
P.O. BOX 50. BONDI ROAD. BONDI 2026, NSW 2022. TEL: 387 2555
3RD FLOOR, EQUITABLE LIFE BUILDING. 301 CORONATION DRIVE, 
BRISBANE 4064. PH. 36 1257.

3 HOURS VCR VIEWING

3 hours continuous recording/playback. 1-2- 
3 operation simplicity. Video head and 
azimuth recording system, key to perfect pic­
ture reproduction. The ingenious yet simple 
"M" loading system, low 35 watts power 
consumption.

VIDEO EQUIPMENT —
Sony, Akai and JVC Colour and BW Por­
topacks. We have several BW Portopacks trad­
ed on colour sets. Also agents for JVC, 
National, Sony and Nec Umatic equipment. All 
formats and brands colour and BW recorders, 
editors, generators and blank video tapes 
available. New and used equipment. Trade and 
terms.
Specials. Also transfers from Super 8 film to 
video tape.

VIDEO MOVIES
FULL LENGTH FEATURES - 
MANY TITLES AVAILABLE 

AUSTRALIA WIDE
These movies suitable for all video 
players including U-matic, Philips, Grun­
dig One, and two-hour machines, 
Betamax and VH5.
Movies available in all classifications 
from G to R rating.
We require dealers and franchises in all 
states.

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

Starting time 
accurate to a second

$195 + P.P.

PLOT BIORHYTHMS ...

Then N = K + L + M where N = 
how many days you have been alive.

We know that the Gregorian calen­
dar is an imperfect tool at best. Calen­
dar years (365 or 366 days) and 
astronomical years (about 365D, 5H, 
48M, 46S) do not match. Consequently, 
a certain amount of fiddling is 
necessary.

Here are the rules:
a. If year not divisible by 4, then year = 

365 days.
b. If year divisible by 4, then year = 366 

days, EXCEPT:
c. If year divisible by 100, then year = 

365 days, EXCEPT:
d. If year divisible by 400, then year = 

366 days.
Therefore:

1978 has 365 days by Rule a.
1976 has 366 days by Rule b
1900 has 365 days by Rules b and c 
2000 has 366 days by Rules b and d 
The leap year anomaly results in 

quite a few program statements. Don't 
forget that you must test every year 
from the birth year to the "today" year 
to see if it's a leap year, and in the K 
year and the M year you have to posi­
tion the extra day at February 29th.

Let's say that, counting today, you've 
been alive for 11,000 days (a bit over 30 
years). First, we divide 11,000 (N) by the 
lengths of the 3 Biorhythm cycles (in 
days):

11,000/23 = 478.261 Physical cycles so 
far
11,000/28 = 392.857 Emotional cycles 
11,000/33 = 333.333 Intellectual 
cycles
Then, in each case we subtract the 

Integer (numbers to the left of the 
decimal point) part of the result from 
the whole result. The remainder 
(numbers to the right of the decimal 
point) is then multiplied by the original 
divisor:

(478.261 - 478)*23 = 6.0 Physical
(392.857 - 392)*28 = 24.0 Emotional 
(333.333 - 333)*33 = 11.0 Intellectual 
The result is the day number of each 

biorhythmic cycle for today.
With a TRS-80 (or other device with 

graphics capabilities) it is possible to 
display the interrelation of the 3 
Biorhythm curves. The program shown 
starts with "today" and goes forward in 
time for 5 weeks, or 35 days.

The TRS-80 will graph based on x, y 
rectangular coordinates. We establish 
the x-axis as time (that's the horizontal 
axis, if you've forgotten your math). To 
find y, all we need in the sine wave for­
mula, y = sine x. But TRS-80 Level 1 
BASIC doesn't have this on call, so the 
program uses the sine subroutine that 
appears on page 218 of the manual.

In order to make the curves snake
above and below the x-axis (which is
represented with a dashed horizontal

FRANCHISEES REQUIRED FOR S.A., W.A., VICTORIA AND TASMANIA
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line), the program tests the value of x. If 
x is less than half of the cycle length, 
then y is made positive ... otherwise y 
is negative. When the value of x 
reaches the end of a cycle it repeats.

The final thing the program does is 
work out the day of the week that the 
subject was born on. Very few people 
know the week-day of their birth. 
They'll love your machine when it 
reports this piece of personal data.

Finding the week-day of birth is sim­
ple enough. When the program initially 
asks the subject for his birthdate, 
today's date and yesterday's date (for 
checking) it also asks which day of the 
week it is "today" (line 165). Then after 
it has calculated the total number of 
days between the subject's birth and 
today (line 440), it is able to calculate 
the week-day of birth — first as 
a number from 1 to 7 (line 475) and 
then as a character string B$ correspon­
ding to the correct day name. This last 
step is done by the sequence in lines 
480—490, neatly designed to get 
around the severely limited string 
capabilities of the TRS-80's Level 1 
BASIC.

You might care to run through the 
sequence for yourself, as the approach 
used can come in handy for other 
applications.

The Biorhythm program has a few 
limitations, as a result of its being 
written for the 4K/4K TRS-80. They're 
minor, and perhaps you'll work out 
how to overcome them. Then you can 
tell me!
1. The programming complexities of a 

birthdate too close to "today" are 
large. I didn't try to solve them, so 
the program simply refuses to work 
them out (line 260).

2. People born more than 600 years ago 
are a potential problem. First, 
they're generally dull company! Se­
cond, the INT function of the TRS-80 
fails with numbers bigger than 32,- 
767. 6004- year number-crunching 
develops numbers bigger than this, 
so the program opts out (lines 710- 
720).

3. Trying to superimpose 3 curves on 
the same graph leaves something to 
be desired for clarity. Colour TV is 
definitely the answer here.
Incidentally, you can draw Biorhythm 

curves for different points in time other 
than "today". Fool your computer by 
inputting your wedding day, the day 
you broke your leg, etc. as "today", and 
see what truths you'll discover.

There's plenty of room for logic 
statements (review Chapter 24 of the 
Level 1 Manual) between the input 
statements and the calculations. These 
will prevent wise guys from pretending 
they were born after "today" ... or in 
the 13th month or the 32nd day of a 
month, etc.

You'll find that Biorhythms are a real 
crowd-pleaser. People get very in­
terested because they're personal and 
because they seem more "scientific" 
than horoscopes or astrology charts.®

LIST
1 REM BIORHYTHM CHART & WEEKDAY OF BIRTH PICKER -VK2JK-780331
100 CLS :P.T.(20), ’’BIORHYTHM CLOCK’’ :P.
110 P.”I WILL NEED SOME DATES FROM YOU. ENTER THEM BY’’
120 P.’’NUMBERS. ALWAYS ENTER THE COMPLETE 4-DIGIT YEAR.’’
150 P.”EACH INPUT ELEMENT SHOULD BE SEPARATED FROM THE NEXT”
160 P.”BY A COMMA (,). DON’T CHEAT ’CUZ I’M WATCHING I":P.
165 IN.’’ENTER DAY OF WEEK (1=SUN, 3=TUES, 6=FRI, ETC.) ”;I
170 IN.’’ENTER TODAY'S DATE (DD,MM,YYYY) ”;A,B,C
190 P. :IN."ENTER YESTERDAY’S DATE (DD,MM,YYYY) ”;D,E,F
200 P. :IN.’’ENTER YOUR BIRTHDATE (DD,MM,YYYY) ”;G,H,J
205 IN."ENTER YOUR NAME, PLEASE ”;A$
210 IF (B=E)*(AOD+1)+( J>C)+( J>F)+(A>31)+(D>31)+(G>31) T. 250
220 IF (I>7)+(B>12)+(E>12) + (H>12)+(BOE)*(A<>1) T. 250
230 G. 260
250 P.T.(10),’’INPUT ERROR. TRY AGAIN!” :G. 165
260 IF F-J<2T.P.’’BIRTH TOO CLOSE TO TODAY FOR ACCURACY":G.170
270 IF F-J>600 T. GOS. 710 : G. 170
300 REM - Y =# DAYS IN FULL YEARS BETW BIRTH & YESTERDAY
310 Q=(F-1)-(J+1) :G0S. 2000 :Y=((Q+1)*365)+Z : IF Y<0 T. Y=0
350 R=0 :S=E-1 :T=1 :IF 5=0 T. Q=0 :G. 370
360 GOS. 900 :IF (F/4=INT(F/4))*(E>2) T. Q=Q+1
370 W=Q+D :REM W=# DAYS FROM BEGIN THIS YR TO YESTERDAY
400 Y=0 :R=H :S=12 :T=H+1 :IF T=13 T. 430
410 GOS. 900 :V=Q :IF(J/4=INT(J/4))*(H<3) T. V=V+1
430 R=H-1 :S=1 :T=1 :G0S. 900
435 V=V+CQ-G) :REM V=# DAYS FROM BIRTHDATE TO END BIRTH YR
440 U=V+W+Y :REM U=# DAYS FROM BIRTH TO YESTERDAY
450 Q=U/23 :K=INT(((Q-INT(Q))*23)+.5)
460 Q=U/28 :L=INT(((Q-INT(Q))*28)+.5)
470 Q=U/33 :M=INT(((Q-INT(Q))*33)+.5)
475 Q=(U+1)/7;Q=INT(((Q-INT(Q))*7)+.5):Q=I+(7-Q);IFQ>7T.Q=Q-7
480 F. N= 1 TO Q :READ B$
485 DATA SUNDAY, MONDAY, TUESDAY, WEDNESDAY
486 DATA THURSDAY, FRIDAY, SATURDAY
490 N. N ¡RESTORE
497 CLS :P.A|;”, YOU'VE BEEN AROUND FOR”;U+1;"DAYS."
49B P."THAT'S ABOUT";(U+1)*24;"HOURS OR";(U+1)*1440;"MINUTES"
499 P.TS(10),"HERE COME YOUR BIORHYTHMS!":F. N=1TO4500 :N. N
500 CLS :P.T.(8),A$;'"S BIORHYTHM CHART FOR THE NEXT 35 DAYS"
510 F. X=10 TO 115 S.21 :F. Y=5 TO 27 :S.(X,Y) :N. Y :N. X
520 F.AX=325 to 377 S.2 :P.A.X,"-" :N. X
530 P.A.642,"TODAY":P.A.654,”+7":P.A.664,"+14":P.A.675,"+21"
540 P.A.685,"+28" -.P.A.696, "+35 DAYS" :P.A.705,A :P.A.708,"-"
545 P.A.709,B :P.A.739,"BIRTHDATE =";G:H:J :G0S. 800
550 0=11.5 :P=K :R=1/3 :S=1 :T=23 :GDS. 3000
600 0=54 :P=L-1 :R=1 :S=3 :T=28 ;GDS. 3000
650 0=16.5 :P=M-3 :R=3 :S=9 :T=33 :G0S. 3000
700 G. 700
710 P.:P.’’M0RE THAN 600 YEARS BETWEEN BIRTH & TODAY. PLEASE"
720 P."BREAK YOUR INPUT INTO 2 OR MORE PARTS." :P. :RET.
800 P.A.768,"PHYSICAL (SOLID) CURVE LASTS 23 DAYS. TODAY,
801 P."IT'S AT DAY #";K+1
810 P.A.832,"EMOTION (BROKEN) CURVE LASTS 28 DAYS. TODAY,
811 P."IT'S = DAY #";L+1
820 P.A.896,"MIND (LAST) CURVE LASTS 33 DAYS. TODAY, IT'S";
821 P." AT DAY #";M+1
822 P.A.960,"DID YOU KNOW, ";A|;", YOU WERE BORN ON A ";B$;
850 P."?"; :RET.
900 REM CALC DAYS IN INCOMPLETE YEAR SUBR
910 Q=0 :F. N=T TO S :R=R+1
920 ON R G.931,928,931,930,931,930,931,931,930,931,930,931
925 N. N :RET.
928 Q=Q+28 :G. 925
930 Q=Q+30 :G. 925
931 Q=Q+31 :G. 925
2000 REM ADJUST FOR LEAP YEARS SUBR
2010 Z=INT((Q+3)/4) : IF J+1M900 T. RET.
2020 R=INT((J+1)/100) :F. N=19 TO 0 S.-1 :IF R=N T. 2050
2030 N. N
2050 IF R*100=J+1 T. R=R-1
2060 IF J+1 >1600 T. Z=Z-(19-R) :RET.
2070 IF J+1>1200 T. Z=Z+1-(19-R) :RET.
2080 IF J+1>800 T. Z=Z+2-(19-R) :RET.
2090 IF J+1>400 T. Z=Z+3-(19-R) :RET.
2095 Z=Z+4-(19-R) :RET.
3000 REM CALC & DRAW SUBROUTINE
3100 F. N=11 to 114 S.S :P=P+R :IF P>T T. P=1
3200 X=(P*180)/O :X=INT(X+.5)
3201 IF X>=180 T. X=X-180 :X=-X
3400 X=X/57.29578
3440 Y=X-X*X*X/6+X*X*X*X*X/120-X*X*X*X*X*X*X/5040
3450 Y=Y+X*X*X*X*X*X*X*X*X/362880
3460 X=N :Y=INT((Y*(-10))+.5)+16 :S.(X,Y) :N. N :RET.

Fig. 2: A complete listing of the author's biorhythm program.
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announcing THE OPENING OF 
MELBOURNE'S FIRST 
TRUE COMPUTER SHOP

SOROC
A CAPABLE LOW COST, APPROACH TO REMOTE 

VIDEO DISPLAY TERMINALS

4 MODELS TO SUIT ALL REQUIREMENTS

• curser control keys
• numeric key pad
• line & page erase
• addressable curser
• RS 232 interface

• non-glare readout screen
• switch selectable trans­

mission from 75 to 19,200 
bps

Recommended $1245
INTRODUCTORY PRICE $1160

M110A MODEL $940.00
• CPU: Z80
• Memory: 4K ROM (max 8K) 

16K RAM (max 32K)
• Full ASCII Keyboard & 20 

BASIC command keys.
• Audio Cassette controller

— 2 channel.
• CRT moniter controller.
• RS232C interface.
• 8 bit digital I/O
• Journal printer interface.
• 2 octave output speaker.
• Digital clock.
• 8 bit 2 channel A/D 

converter & joystick.
• S100 bus signal edge 

connector.

M110B model $1236.00 
Same as above plus an ad­
ditional 16K of RAM.

M170A $1482.00
• Includes all of M110A model
• black and white TV monitor 

(24 lines x 64 characters)
• one cassette unit
• power supply box 

M170B $1777.00 
Same as M170A model plus 
an additional 16K of RAM.

OPTIONS
• S100 BUS extention cabinet
• Colour Graphic (256x 192 

dots) display monitor
• Colour TV monitor

DIGITAL
LA36 
Decwriter II 
keyboard 
printer 
terminal

LA36 -
LS120 —
LS180 —
VT100 —

$1625.00
$2825.00
$2325.00
$1865.00

MICRO FILE

BASIC CONFIGURATION 
7K ROM 8K RAM

$4,800.00 Inc. 2 x 8in disc drives 
Each additional 16K RAM $750.00 
Max capacity = 56K RAM.

SOFTWARE
BUSINESS APPLICATIONS 

AND MANY OTHERS

WE HAVE SYSTEMS FOR THE 
BUSINESS MAN UP AND 
RUNNING. A DEMONSTRATION 
IS JUST A PHONE CALL AWAY.

WE WILL ALSO BE OPENING IN SYDNEY SOON. WATCH OUR ADS FOR MORE DETAILS.

CONSUMABLES
BUY 10 GET ONE FREE
FLOPPY DISCS (5”) $4.25 ea.
FLOPPY DISCS (8”) $4.60 ea.

BOOKS & MAGAZINES
Obviously we’ve run out of room to list all our titles but 
we will be carrying all the current magazines and 
many, many books ranging from “How to Select the 
Right MPU for You’’ to “Complex Fault Finding”.

Plus: LOTS LOTS MORE

ABACUS COMPUTER STORE
TEL (03) 429 5844 512 BRIDGE ROAD, RICHMOND 3121 TEL (03) 429 5844

TELEX: 35621
For a tree catalogue of our complete range of products, please send a S.A.S.E.

ALL QUOTED PRICES ARE EXCLUSIVE OF 15% SALES TAX.



Hard copy for your 
Motorola D2 kit by MICHAEL MOTE

Those who have the Motorola MEK6800D2 evaluation kit should 
find this article of great interest. Written by an applications 
engineer at Daneva Control Pty Ltd, it tells how that company’s 
“Duoprint” miniature printer may be used with the D2 kit to provide 
hard copy facilities. Details are also given for a hex dumping 
routine to suit the Duoprint.

There's nothing quite like hard copy. 
You can touch it, hold it, store it, scrib­
ble changes on it and even tear it to 
shreds if things are getting you down. If 
you've worked on a computer system 
with hard copy facilities, no doubt you 
wonder how you could get along 
without it. And if you are currently 
struggling along without it, hopefully 
you aren't fully aware of what you're 
missing.

Admittedly the main thing which has 
prevented many microcomputer users 
from adding hard copy facilities to their 
systems has been cost. The price of 
printers has fallen over the last few 
years, but the cost of microcomputers 
themselves has plummeted. It is only in 
the last year or so that small printers 
have appeared at a price which makes 

them attractive enough for use with 
microcomputers which themselves cost 
only a few hundred dollars.

A miniature printer designated the 
Duoprint has been developed and is 
being marketed by a Melbourne com­
pany, Daneva Control Pty Ltd. The 
Duoprint is a combination of an 
overseas mechanical unit with a locally- 
designed electronics module, and has a 
price tag of $275 plus tax where 
applicable. It uses 60mm-wide metallis­
ed paper, and is capable of printing the 
full 64 characters of the 6-bit ASCII sub­
set. Either 20 or 40 characters per line 
may be printed, selected by logic, at a 
speed of two lines per second.

Duoprint is capable of interfacing to 
a microcomputer or microcontroller 
system via eitner an asynchronous serial 

line or a parallel port with 
"handshaking". However, the easiest 
yvay to connect it to the Motorola 
MEK6800D2 evaluation kit is to use 
parallel interfacing, via the user- 
defined PIA device already provided on 
the D2 kit PC board. The interfacing 
required is quite simple, as shown in 
Fig. 1.

Power requirements for the Duoprint 
are +5V at 210mA and —24V at 1A. The 
—24V supply is for the printer head, 
and should be provided with a 1000uF 
bypass capacitor to ensure a high peak 
current capability. An internal 
regulator on the Duoprint PCB makes 
available a —12V supply capable of 
supplying up to 25mA, which may be 
used by external logic.

Daneva Control offers a firmware 
package designed to facilitate use of 
the Duoprint/D2 kit combination. Call­
ed PRINTBUG, the firmware normally 
sells for $29.95, and comes in a 2708 
EPROM which plugs into the IC socket 
"U10" on the PC board of the D2 kit. 
This is shown in Fig. 1, together with the 
links required on the PCB to suit the 
2708.

As the 2708 requires both +12V and 
—5V supplies in addition to the +5V 
provided on the D2 kit, these additional 
supplies must be provided. Luckily the 
—5V may be derived from the —12V 
output on the Duoprint, using a series 
resistor and 5V zener diode. These can 
be added to the D2 PCB in locations 
provided for this purpose — see the D2 
kit manual.

PRINTBUG allows Duoprint to print 
any data accessible to the 6800 
processor, whether the data is in RAM, 
ROM or the registers of interface 
adapters. The data can be printed in 
block format, with "N" bytes per line 
(where N is programmable). Alter­
natively when a program is being 
dumped, PRINTBUG may be arrangea 
for partial disassembly. This causes each 
instruction to be printed on a separate 
line, as a group of one, two or three 
bytes (in hexadecimal) as appropriate.

The program for PRINTBUG was 
developed jointly by the author and Mr 
G. Foley, Lecturer at Box Hill Technical 
College. Mr Foley acted both as a 
software consultant and as an ex­
perienced microprocessor user who

At left is Daneva Control's Duoprint 
module, with an EPROM containing 
the PRINTBUG routine in front.

ELECTRONICS Australia, November, 1978 87



J1

-24V
NOTE: THE -5V SUPPLY MAY BE DELETED BY USING THE -12V SUPPLY IN DUOPRINT AND 

ADDING THE ZENER/RESISTOR IN THE LOCATIONS PROVIDED ON BOARD

Fig 1: Here is the interfacing required to connect the Duoprint to the Motorola 
MEK6800D2 evaluation kit. The links shown in the D2 kit PCB are for the 2708 
PRINTBUG EPROM.

helped set the PRINTBUG goals. His 
help is greatly appreciated.

For those who would like to either 
run PRINTBUG in RAM or blow it into 
their own EPROM or fusible-link 
PROMs, a complete hex listing is shown 
in Fig. 2. As you can see it occupies only 
261 bytes, being currently located in 
the hex address range C000-C105.

PRINTBUG uses a few spare locations 
in the JBUG-dedicated RAM of the D2 
kit, for its own scratchpad and control 
parameter storage. There are seven 
control parameter storage locations, 
from A050 to A056 inclusive, storing 
five control parameters as shown in 
Table 1. Each of the five parameters 
shown must be specified before 
PRINTBUG is called.

The first two locations store the star­
ting address of the block to be printed, 
with the more significant byte in A050 
and the less significant byte in A051, ie. 
to start listing at location 03F7, store 03 
in A050 and F7 in A051.

The next two locations store the end 
address of the block to be printed, with 
the more significant byte in A052 and 
the less significant in A053. But note 
that the contents of the end address 
given are not actually printed, so that 
the address given should be of the loca­
tion one higher than the last location to 
be printed.

Tne format control parameter stored 
in location A054 determines whether 
PRINTBUG prints in data block mode, 
or in program mode. To produce prin­
ting in program mode, where the bytes 

TABLE 1: PRINTBUG CONTROL PARAMETERS
Parameter Location in scratchpad (Hex.)

Start Address 
Stop Address 
Format Control 
Character Control 
Exit Control

A050/A051 (high & low bytes respectively) 
A052/A053 (high & low bytes respectively) 
A054 (00 for program print, ON for data) 
A055 (80 for 40 chars, 81 for 20 chars) 
A056 (39, 3F or 3B)

for each instruction are printed on a 
separate line, load hex "00" into A054. 
Note that any data encountered by 
PRINTBUG in this mode will be inter­
preted as instruction codes, and 
"disassembled" accordingly.

To print out in data block mode, the 
control parameter stored in location 
A054 should be "ON", where N is the 
number of bytes to be printed per line. 
Needless to say the maximum number 
of bytes per line depends upon the 
character size; with 20 characters per 
line you can only print 5 bytes per line, 
while with 40 characters per line you 
can print up to 11 bytes per line.

For convenience I suggest you 
specify 4 bytes per line (code 04) if you 
are using 20 characters per line, and 8 
bytes per line (code 08) if you are using 
40 characters per line. This fits in neatly 
with the hexadecimal addresses.

The characters per line control 
parameter is stored in location A055. To 
make PRINTBUG print 20 characters 
per line, store "81" in this location; to 
make it print 40 characters per line, 
store "80".

The final control parameter is the exit 
control code, stored in location A056. 
This must be set to suit the way in which 
PRINTBUG is used. If it is called as a 
subroutine, the stored exit code must 
be "39", corresponding to an RTS in­
struction. On the other hand if you are 
running PRINTBUG as a free-standing 
program, use the code "3F", cor­
responding to an SWI instruction. Or 
if PRINTBUG is going to be accessed as

PRINTBUG listing:
C086 49 25 89 46 
C884 46 46 84 3C 
C088 SB C2 28 12 
C08C 2B 87 49 2B 
C818 83 46 28 EF 
C614 46 46 8B 78 
C018 46 46 84 3C 
C81C 8B 02 Ef 86 
C828 86 39 H6 88 
C824 81 8C 27 2D 
C828 81 8F 27 29 
C92C 81 CE 27 25 
C838 84 FS 81 78 
C834 27 1F 81 B8 
C038 27 IB 81 F8 
C83C 27 17 81 80 
C848 27 16 81 10 
C844 27 12 81 38 
C848 27 8E 81 46 
C84C 27 0ñ 81 58 
C858 27 86 C6 82 
C854 39 C6 83 39 
0858 C6 01 39 26 
C85C A3 7F 88 87 
C868 FE 86 58 EF 
C864 08 57 01 86 
C068 FF B7 88 66 
C86C 86 2C B7 88 
L070 87 B6 80 86 
C874 FE H0 57 36 
C878 AS 57 8D 84 
C07C 86 AS 57 48 
C880 48 48 48 SD 
C884 D 6 B 6 H S 5 S

C088 8D DI B6 AS 
CS8C 58 48 48 48 
C890 48 8D C8 86 
C094 83 B7 88 06 
6098 37 88 66 F6 
C89C R0 54 26 82 
C0R0 8D 80 R6 06 
CSR4 8D B5 A6 88 
C8R8 48 48 48 48 
C0AC 8D AD 86 83 
CUBS B7 88 86 88 
C0B4 BC A8 52 27 
C8B8 16 5A 26 E6 
C0BC B6 AS 55 B7 
C0C0 88 86 FF R0 
C0C4 57 B6 88 87
C8C8 2A FB F6 88 
C0CC 66 26 AS B6 
C0D0 A0 55 B7 88 
C8D4 86 B6 86 87 
C8D8 2A FB F6 88 
C6DC 86 CE C8 F1 
C8E8 H6 88 B7 88 
C0E4 86 88 8C C1 
C8E8 05 26 F5 F7 
C8EC 86 86 7E R8 
C8F8 56 83 83 12 
C6F4 56 3E 42 4R 
C8F8 26 3A 51 83
C0FC 0E 3E 36 42 
C100 32 16 51 16 
C184 83 83

DUOPRINT COMPLETE

A full hex listing of PRINTBUG, printed 
out by the program itself driving a 
Duoprint. This is an example of the data 
block mode, with the program set for 4 
bytes per line. (The listing has been cut 
in two, with the halves pasted side by 
side).

the result of an interrupt, you should 
use the code "3B", corresponding to an 
RTI instruction. One of these three 
codes should be stored in location 
A056.

Once the five control parameters 
have been stored, PRINTBUG may be 
called for execution. Its starting address 
is C05D.

Note that the PCB jumpers shown in 
Fig. 1 are for the 2708 version of 
PRINTBUG and may not be appropriate 
for other PROMs, including the single­
supply equivalents to the 2708. The 
links shown are suitable for the 
MC68708, but for the MCM7641 you 
need only three links, joining E3-E9, E4- 
E7 and E5-E7. Similarly for the 
MCM68317 you again need only three 
links, joining in this case E0-E4, E1-E2 
and E5-E9.

You can get some idea ot the results 
possible with the Duoprint and D2 kit 
combination from the PRINTBUG 
listing, which was itself produced by 
such a combination working in the data 
block mode. As you can see the 
characters are well formed and easy to 
read.

Well, there it is: a simple way of ad­
ding hard copy facilities to a low cost
D2 evaluation kit. Once you've tried it,
you'll wonder how you got along
without it! ®
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DIGITAL TACHO KIT

ETI 318
KIT PRICE $36.00 

ASSEMBLED $48.00
POST FREE CERT. MAIL

S100 16K Eprom Board, 8K boundarys, wait states, 
plated thru holes, solder mask. Kit price. $115.00

S100 Wire Wrap Board, track patterns for all input 
sigs, buffered .......................................... $24.50

S100 extender board kit, all test points labelled $24.50 
Mother Boards. All boards double sided with 

ground plane.
8 slot 7" x 7" S100 $24.50

11 slot 8" x 12" S100 $36.00
5 slot 7" x 9" 6800 $26.50

11 slot 8" x 12" 6800 $36.00
S100 sockets 50x0.125 D/S . $8.50 ea

Number Cruncher kit, Tan, log sq. root, 
MM57109 .............................................. $54.00

Paper tape reader kit, software for 8080, 6800, 
or 2650 .................................................. $78.00

Front panel display kit, Hex & Binary, Add & 
Data Bus, 2 x Ports, Status Leds 8" x 10" $95.00

EPROM Eraser, up to 4 EPROMS 3" x 4" x 8"
240 volt ............................ $47.50 + $2.00 P&P

SUPER ERASER, up to 22 EPROMS, 20min timer, safety 
cut-out switch, 3" x 4" x 22", 240 Volt

$120.00 + $3.00 P&P
All erasers built & tested only.

ELECTRONICS
MELBOURNE

10 Stafford Crt, Doncaster East 3109. 
Box 19 Doncaster East 3109. Ph: (03) 842 3950 
Built & Tested & tax free prices on application.

Phone or Write — A Few Minutes Will Save You Dollars! PRICES INCLUDING SALES TAX SHOWN IN BRACKETS
If any of these models are advertised at a lower price in this magazine, tell us and we will supply them at that price. 

END OF THE YEAR SPECIALS ! ! (Valid till December 15th only)

YOUR OWN COMPUTER 
GREATEST PACKAGE OFFERS EVER! 

A TEXAS T159 and PC100A PRINTER 
SSW NOW ONLY $450 ($503)

The most powerful system, and best value in microcomputers under $1000 (or even 
$2000). Plug-in modules available. Full back-up of prepared programs — PPX 
Program Club packetes for magnetic cards. Perfect for studies, business, finance,
research and fun! ALSO

A TEXAS T158 and PC100A PRINTER 
SARNOW ONLY $315 ($351)

PC100A with Ti 58

FAMOUS TEXAS SR60A
Business, Research, Personal
Computer. Models up to 7920
program steps 
memories.

or up to 990

Preprogrammed 
for — Finance,

card libraries 
Electrical Eng

Maths (2), Statistics, Surveying, 
Payroll.

ACCESSORIES FOR Ti 58 and 59
PREPROGRAMMED MODULES: $3^ $32 
each.

INCLUDING — Marine Navigation • Avia­
tion • Surveying • Applied Stats. • Real 
Estate and Investment • Leisure Time.
PC100A PRINTER: $27«-$210 ($234)
ALPHA-NUMERIC • 64 CHARACTERS • 
PLOTS GRAPHS.
40 BLANK MAGNETIC CARDS — Ti 59 $15

TEXAS

T159 $328 ONLY $245 ($274) 
960 steps or up to 100 memories 
• magnetic cards • plug-in 
preprogrammed modules (with 
5000 steps ea ). One module with 
calc, 8 others available.

LIQUID CRYSTAL

NS 108 Scientific/Statistical (with P-R):
$45 ($51)
NEW! Ti 25 $35” $27 ($30)

DESK MODELS
Models from $100 — $3000 TEXAS — 

CANON — SANYO — VICTOR

Business and scientific with display and/or printer and/or programmable. 
(WRITE FOR DETAILS AND DISCOUNT PRICES)
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T158 ONLY $108 ($120) 
480 steps or up to 60 memories 
• plug-in modules.

TÌ57 $92* $73 ($82)
Ti55 $57- $52 ($58) 
MBA $90- $75 ($83) 
The Businessman's Dream!

PACKING AND 
POSTING —
Extra $2 for NSW, elsewhere $3 
per order for certified mail — 
another $1.50 for registered.

SPECIAL —All LCD calcs. $1.50 
Anywhere in Australia 

(Large items sent by courier)

SALES TAX FORMS must be 
duly signed and stamped by 
college, university or school 
(forms available).

ELECTRONIC CALCULATOR DISCOUNTS
Phone: (02) 624 8849 (8am till 3pm) P.O. Box 106, Baulkham Hills, NSW 2153
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FOR COMPUTER HOBBYISTS
BUSINESSMEN & EDUCATORS

•Complete personal and business 
computers

•Computer kits
•Components, sub-assemblies ■ 
peripherals

•Software for home or business etc, etc.

SHOW
FOR THE GENERAL PUBLIC

EXHIBITORS WILL INCLUDE

•Programmable and conventional T.V. 
games

•Microprocessor based consumer 
products and games

•Home video units
•Viewdata and teletext decoders
•The widest range of microprocessor 
based gadgets ever assembled under one 
roof in Melbourne!

Abacus
A.J.F. Systems & Components 
A.S.P. Microcomputers
Byte Shop (Sontron Instruments) 
Caldor Corporation
Delta Scientific Products 
Dick Smith Electronics 
Electronic Concepts Pty. Ltd. 
Futuretronics Pty. Ltd.
Rod Irving Electronics
S.M. Electronics
Texas Instruments
Warburton-Frankl Industries

PRESENTED BY:
Australian Seminar Services Pty. Ltd. 
in conjunction with 
Electronics Australia
Inquiries: (03) 267 4311

BOX HILL TOWN HALL

DECEMBER 9 10a.m.-10 p.m. ADMISSION: Adults$2 00
DECEMBER 10 10a.m.-6p.m. Children $1.00
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Melbourne’s First
Home Computer Show
Melbourne’s first Home Computer Show is being held on the 9th and 10th of December at the Box Hill Town Hall. Designed to allow small business owners, educators, hobby enthusiasts and the general public to see for themselves the potential of the latest low cost computer systems, it will have a wide range of equipment on display.

Judging by present indications, 
Melbourne's first Home Computer 
Show could be one of the biggest yet 
held outside the USA. The organisers 
had signed up a dozen exhibitors less 
than a week after sending out the 
promotional brochure, and many 
others seem likely to commit 
themselves. This combined with inten­
sive promotion in the popular media 
seems likely to make the show an out­
standing success.

Organisers of the show are Australian 
Seminar Services Pty Ltd, a Melbourne­
based company well established in the 
area of conferences, exhibitions and 
other methods of information dis­
semination. Over the past three years 
the company has conducted more than 
40 conferences, seminars and lectures 
in all major capital cities.

Australian Seminar Services points to 
the success of computer shows in the 
USA and that of the recent ACS-8 in 
Canberra, suggesting that these show 
the tremendous interest in this area by 
educators, business people, hobbyists 
and the general public alike. Also in 
view of the potential of microcomputer 
products to transform a wide range of 

products and services in our society, 
there is a need for consumer and public 
education.

The Home Computer Show is design­
ed to satisfy both these requirements. 
New equipment will be both displayed 
and demonstrated, information 
supplied, and there will even be direct 
sales to the public. Prizes, raffles and at­
tractions such as "computer portraits" 
are also planned, to give a festive and 
friendly atmosphere to the show.

The show will be held at the Box Hill 
Town Hall in Whitehorse Road, Box Hill 
on Saturday the 9th and Sunday the 
10th of December, 1978. It will be open 
from 10am to 10pm on the Saturday and 
from 10am to 6pm on the Sunday. An 
admission fee of $2 will be charged for 
adults, or 50 cents for children and pen­
sioners.

Here are some of the firms exhibiting 
at the show, and an idea of some of the 
products they are planning to display:

Texas Instruments will be displaying 
its full range of microprocessor-related 
products, including both calculators 
and computers. In the calculator 
product area this is likely to include the 
DataMan, a hand-held maths learning

DSE’s Edixy “Sorcerer”

aid with functions and styling making it 
appeal to children. Also the Data- 
Chron pocket calculator/alarm 
clock/stopwatch, featuring LCD display 
and typical battery life of 12 months.

In the more elaborate calculator 
area, Tl is planning to have its hand­
held programmable SR-58 and SR-59 
calculators with "solid state software" 
modules. Also the new SR-60A desk­
top personal computer/calculator, with 
inbuilt thermal printer, 20-character 
alphanumeric display, magnetic card 
program storage ana programming in 
alphanumeric language.

We understand there is also a chance 
that Tl may be launching its new per­
sonal computer, although Tl at present 
isn't committing itself. According to 
overseas reports, the new computer is 
designed to operate with a standard 
home TV set, and is mooted to cost 
between $300 and $400 — well below

16K STATIC RAM USES LATEST GENERATION 
2114 1 Kx4 STATIC RAMS

DESIGNED AND MANUFACTURED

Kit without RAMS $97.20
8K assembled 450 nS low power $257.20 
16K assembled 450 nS low power $392.40 
2114/L 450 nS 1-15 $10.50 ea

16-49 $ 9.50 ea
• Completely static operation.
• Single +5 volt supply.
• Low power consumption: 1-2A typical for 16K.
• Add 1K bytes with only 2 ICs.
• Motorola Exorcisor Bus as on MEK6800D2 Kit.
• Control logic compatible with M6800, 6502, 8080/85, 

2650, SC/MP etc.
• Each 8K block switch addressable within 64K.
• Quality PCB with plated through holes and solder resist.
• Edge connector, 43 x 2-way 0.156".

IN AUSTRALIA BY:

pp Pennywise Peripherals 19 Suemar St, Mulgrave, Vic. 3170
Ph (03) 546 0308
P&P $3.00 — Add 15% sales tax if applicable.
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MELBOURNE’S HOME COMPUTER SHOW ...

existing units. Apparently Tl is calling it 
a "home information centre", 
presumably to give it greater appeal to 
non-technical consumers.

Dick Smith Electronics is planning to 
have the Edixy Sorcerer home com­
puter on display. This is based on the Z- 
80 microcomputer, and comes with 8K 
bytes of RAM and 4K bytes of ROM 
with a monitor. A plug-in 8K ROM car­
tridge provides an extended BASIC in­
terpreter offering high resolution 
graphics, powerful string handling and 
PEEK and POKE capabilities.

DSE will also be displaying its kits for 
the EA 2650 Mini Computer system, 
designed to appeal to the hobby 
enthusiast in particular. The firm will 
also be displaying the Fairchild 
Channel-F programmable video game 
units, with their very wide range of 
fascinating colour video games in plug­
in cartridges.

Abacus EDP Services is planning to 
demonstrate the new Sord M100 per­
sonal computer, from Sord Computer 
Systems in Japan. Based also on the Z80 
microprocessor, the M100 comes with

Sontron's Sol System IV

either 16K or 32K bytes of dynamic 
RAM, in addition to 4K bytes of ROM 
containing a monitor. It runs extended- 
BASIC, which is supplied on a cassette 
and loads in about two minutes.

The M100 has two cassette interface 
ports, which are capable of operating at 
either 300 or 1200 baud. It also has a full 
monochrome TV interface inbuilt, with 
2K refresh memory and graphics 
capability. Other features include a 
standard RS-232 serial interface, parallel 
input and output ports, a Centronics 
printer interface, two 8-bit analog-to- 
digital converter input channels, a 2- 
octave music generator output with 
speaker, and an S-100 bus connector.

Abacus is also likely to be showing 
the larger Sord models, including the 
new Mark-Il model M223 and the 
M203. These are intended for small 
business use. The M203 comes with 64K 
bytes of memory, single or double mini 
floppy disc drives, and monitor. The 
M223 is virtually an expandable version 
of the M203, with the potential of driv­
ing up to eight I/O channels and four 
floppy disc drives.

Futuretronics Pty Ltd is planning to 

display a wide range of consumer 
products based on microprocessors 
and related technology, including 
games, toys and a personal alarm. The 
firm distributes the Chess Challenger, 
Checker Challenger and Gammon 
Master games, also the video games 
from Atari. It is also offering the games 
Megapolis, Marinattack and Tankat­
tack, board games played using an elec­
tronic strategy "computer".

South West Electronics is planning to 
display the new MSI 6800 computer 
system, from Midwest Scientific 
Instruments. This is described as an im­
proved system based on the Motorola 
6800 microprocessor, with a wide range 
of functional modules and support 
software.

Hardware modules in the MSI 6800 
system include a CPU board, power 
supply, 8K byte RAM and EPROM 
memory boards, PROM programmer 
and verifier, floppy disc interface, 
parallel interface, and a variety of 
peripherals. Software includes an ex­
tended BASIC in both interpreter and 
compiler versions, floppy disc 
operating system, interpretive debug, 
mini assembler and disassembler.

Sontron Instruments and the Byte 
Shop are planning to demonstrate the 
Sol range of small computers, produc­
ed by Processor Technology Corpora­
tion. The range on display may include 
the new Sol System IV, a powerful 
system offering four full size floppy dis­
cs, 50,176 bytes of RAM, a disc 
operating system, extended disc BASIC, 
video monitor and full documentation.

The same firm is also planning 
demonstrations of speech recognition

J

miCROCDfTIPLITER
• THE WELL ESTABLISHED AND DOCUMENTED POPULAR 6800 SYSTEM

• ALL PERIPHERALS AVAILABLE (Inc. 5” & 8” DUAL FLOPPY DISCS)
• MULTITUDE OF SOFTWARE

• SMALL BUSINESS SYSTEMS AT HOBBYIST-PRICES in KIT FORM.

FOR FURTHER INFORMATION PLEASE PHONE 31 3273 
OR WRITE TO:

P.O. Box 380, Darlinghurst NSW 20105¡¡¡IH

Abacus ED P's Sord M100

and synthesis, and systems with par­
ticular emphasis on business and 
educational applications.

Caldor Corporation is planning to 
have the new Unitrex chess computer 
on display, along with its range of 
calculators, the Bally video arcade 
machine and a microwave burglar 
alarm system.

Warburton Franki is planning to dis­
play the Heathkit computer systems, in­
cluding the H-8 and H-11 computers 
and the matching range of peripherals.

Computerland will be displaying the 
Apple-Il home computer system, 
whose colour graphics will no doubt at­
tract plenty of attention.

Other exhibitors currently signed up 
for the Home Computer Show are Rod 
Irving Electronics, Pennywise 
Peripherals, and Delta Scientific 
Products.

All in all, the Home Computer Show 
seems likely to be an impressive event, 
and one which should really give the 
public an insight into the way computer 
technology is coming into their lives.
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ROD IRVING
SPECIALS

10 555 for.................................. $2.80
10 741 for.................................. $2.80

5 7490 for................................ $3.00
5 7400 for................................ $1.00
5 4001 for................................. $1.00
5 4011 for................................. $1.00
2 7805 for................................ $1.90
2 7447 for................................ $2.00
2 7448 for................................ $2.00

CANNON CONNECTORS
XLP-3-11....................................... $2.30
XLP-3-12c....................................  $3.25
XLP-3-31....................................... $3.25
XLP-3-32....................................... $3.00
XLR-LNE-11c .............................  $3.05
XLR-LNE-32 ................................ $4.30

DIODES
1N4148............................................. 6c
1N4002 1A 100V ........................ 7c
1N4003 1A 200V ....................... 8c
1N4004 1A 400V ....................... 9c
1N4007 1A 1000V..................... 18c
1N5626 5A 600V ..................... 50c

BRIDGES
MDA3501 35A 100V .............. $4.10
MDA3502 35A 200V .............. $4.20
MDA3504 35A 400V .............. $4.50
W02 1.5A 200V..........................$0.75
WO4 1.5A 400V ....................... $0.80

SCR
C103YY ,8A 60V....................... $0.80
C106A1 4A 100V ....................  $0.95
C106D1 4A 400V ....................  $1.30
C122D 8A 400V ....................... $2.50
C122E 8A 500V......................... $2.60

TRIACS
SC141D 6A 400V .................... $1.30
SC151D 15A 500V.................. $2.50

OPTO
FND50Ó C.C.................................. $1.50
FND507 C.A.....................................$1.70
FND357 C.C.................................. $1.40
FND800 C.C.................................. $3.50
RED LEDS 10 for....................... $1.80
GRN LEDS 10 for ....................  $2.90
YLW LEDS 10 for ....................  $2.90

TRANSISTORS
PN3563 ........................................... 25c
PN3564 ........................................... 25c
PN3565 ........................................... 25c
PN3566 ........................................... 25c
PN3568 ........................................... 25c
PN3569 ........................................... 25c
PN3638 ........................................... 25c
PN3640 ........................................... 25c
PN3641 ........................................... 25c
PN3642 ........................................... 25c
PN3643 ........................................... 25c
PN3645 ........................................... 25c
BF115............................................. 90c
BF180 .............................................. 75c
BC337 ............................................. 30c
BC338 ............................................. 30c
2N5589 ......................................... $5.90
2N5590 ......................................... $6.50
2N5591 .................................... $10.50
TIP2955 ....................................... $1.40
TIP3055 ....................................... $1.10

LINEARS
301 .................................................. 40c
307 .................................................. 65c
308 ................................................ $1.35
311 .................................................. 85c
324 ................................................ $1.35
318 ................................................ $3.25
325 ................................................ $4.60
348 ................................................ $1.60
349 ................................................ $2.25
339 .................................................. 90c
356 ................................................ $1.56
377 ...............................................  $2.75
379S ............................................. $6.95
380 14 pin.................................. $1.40
381 ................................................ $2.00
382 ................................................ $2.00
387 ................................................ $1.90
555 .................................................. 35c
556 .................................................. 85c
566 ................................................ $2.50
565 ................................................ $1.95
567 ................................................ $2.65
709 .................................................. 75c
723 .................................................. 55c
741 .................................................. 35c
747 ................................................ $1.25
3900 ................................................ 90c
3909 .............................................  $1.25
CA3028 ......................................... $2.90

CA3046 ......................................... $2.10
CA3130......................................... $1.95
CA3140......................................... $1.95
RL4136......................................... $3.90

ULTRASONIC 
TRANSDUCERS

as used in ETI585R/T
ultrasonic switch
40T (transmitter)......................... $5.95
40R (receiver).............................. $5.95
As a pair.................................. $11.00
Transmitter Kit ....................... $17.50
Receiver Kit.................................. $9.00

PCB'S (Fibreglass) 
78ao6 ........................................... $2.90
78n6 ............................................. $3.20
78t3................................................ $3.80
78ut4............................................. $3.90
ET1130........................................... $1.90
ET1134........................................... $1.90
ETI135........................................... $1.90
ETI245 ........................................... $1.60
ETI417........................................... $1.80
ETI445 ..............................................$1.50
ETI446 ........................................... $1.90
ETI449 ....................................  $1.50
ETI450A ....................................... $1.90
ETI450B ....................................... $1.90
ETI480 ........................................... $2.20
ETI480PS .................................... $2.20
ETI481M....................................... $2.00
ETI481PS .................................... $3.90
ETI483 ........................................... $2.20
ETI484 ........................................... $3.90
ETI485 . . . .................................. $2.90
ETI486 ........................................... $2.90
ETI528 ........................................... $2.20
ETI541........................................... $2.20
ETI583 ........................................... $2.20
ETI585R ....................................... $1.60
ETI585T......................................... $1.40
ETI586 ..............................................$2.30
ETI603 ........................................... $2.50
ETI7O8........................................... $1.90
ETI713........................................... $3.90
ETI714........................................... $1.90

RESISTORS
1/2 Watt Metal Glaze
1ohm to 1M (E24 values) 
1-99.................................................... 3c
100-999 ......................................... 2.5c

VOLTAGE REGULATORS
7805 ............................................. $1.30 78HGKC ...........................................$8.50
7806 ........... .. ............................... $1.30 78H05............................................... $7.90

ETI 480 100W module kit includes 7808 $1 30 78H12............................................ $7.90
Heatsink Bracket ............. $19.75 7812 $1 30 7905 .............................................. $1.75

ETI 480 50W module kit includes 7«ir $1 30 7912 ..............................................  $1.75
Heatsink Bracket ............. $16.00 * ............................................. * 7915 .............................................. $1.75

12 Volt Siren Kits 7818 3)1 7918 ................................................. $1.75
1. "Whip".................................... $8.00 7824 ............................................... 81 30 7924 ..............................................  $1.75
2. "Wail" .................................... $8.00 LM309K ........................................ $1.90 78L05 ............................................... 50c
3. Flying Saucer......................... $8.00 LM317K ........................................ $3.50 78L12 ............................................... 50c

MAIL ORDERS
P.O. BOX 135 NORTHCOTE, VICTORIA 3070.

MINIMUM Post and Pack 75c

o
toSHOP ADDRESS

499 HIGH ST., NORTHCOTE, VIC 3070.
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Microcomputer 
News & Products

Intel’s 16-bit micro
The new 8086 16-bit microprocessor 

from Intel Corporation has been 
designed to extend the existing 8080 
family into the high performance 16-bit 
area. It has attributes of both 8 and 16- 
bit processors. For example it executes 
the full set of 8080A/8085 8-bit instruc­
tions, and is therefore software com­
patible with the 8-bit processors, while 
offering a powerful set of 16-bit instruc­
tions as well.

The added features include 8-bit and 
16-bit arithmetic, both signed and un­
signed, including multiply and divide, 
efficient interruptible byte-string 
operations, and improved bit 
manipulation. There are also 
mechanisms for re-entrant code, posi­
tion independent code and dynamical­
ly relocatable programs.

An important feature of the 8086 is its 
ability to directly address up to one 
megabyte of memory — 1,048,576 
bytes, using 20-bit addresses. The ad­
dressing scheme used can allocate 
within this memory space four func­
tional segments, each of up to 64 
kilobytes, and each associated with a 
separate indexing register. The 
segments are designated for code, 
stack, data and alternate data.

16-bit operands can be located on 
both even and odd byte — address 
boundaries, and are not constrained as 
in some other 16-bit processors.

The 8086 has 24 operand addressing 
modes. It has 14 internal 16-bit

registers, including the four segment 
index registers.

The device is in a standard 40-pin DIL 
package, with data and address infor­
mation multiplexed on a common 16- 
bit bus. However execution speed and 
memory utilisation are kept high by an 
instruction stream queuing mechanism, 
whereby instruction fetching effective­
ly occurs simultaneously with execu­
tion.

In effect, the 8086 consists of two 
processors, one performing instruction 
execution and the other bus interfacing 
and instruction fetching. Whenever the 
execution processor is not com­
municating with the memory bus, the 
bus interfacing processor is able to 
fetch instruction bytes and place them 
into a 6-byte "queue" in an on-board 

FIFO (first-in first-out buffer). The bus 
interfacing processor thus keeps the 
execution processor continuously 
"stoked up" with instructions, and does 
this by making use of normally unutilis­
ed bus periods.

Intel claims that this gives the 8086 a 
potential 10-fold increase in perfor­
mance over the 8080.

Further information on the 8086 is 
available from Intel agents Warburton 
Franki, who have offices in most states.

Display/keybd chip
A new single-chip controller for dis­

play and keyboard interfacing has been 
announced by Matrox Electronic 
Systems. The MTXA1 is described as a 
general purpose programmable 
alphanumeric display and keyboard in­
terface device, suitable for use with any 
8-bit microprocessor. It will drive up to 
32 5 x 7 dot matrix alphanumeric LED 
displays, and also scan up to 64 keys.

The MTXA1 comes in a 40-pin DIL 
package and operates from a single 
-I-5V power supply, drawing only 
60mA. It includes a character generator 
for the 64 character set of 6-bit ASCII, 
and also has its own internal 32 x 8 
refresh RAM. All timing for the display 
refresh and keyboard scanning is con­
trolled by an on-chip clock oscillator, 
using an external crystal or LC tuned 
circuit.

The controller can execute a total of 
22 instructions for display and keyboard 
manipulation. The commands have a 

COMPUTER GRADE
CAPACITORS*

WIRE WRAP CENTER

4,600 MFd
6,800 MFd 

10,000 MFd 
13,000 MFd 
15,000 MFd 
22,000 MFd 
30,000 MFd 
68,000 MFd

50V $8.92 
40V $7.14 
16V $4.43 
25V $8.92 
16V $7.14 
16V $6.40 
25V $8 38 
16V$17.23

EDGE CONNECTORS*

NO PINS TYPE PRICE
20/40 Dual $2.38
30/60 Dual $3 84
43/86 Dual (D 2 Exorcisor) $5.69
50/100 Dual (S.100) $5.69
THIS IS JUST A SAMPLE OF OUR
COMPLETE RANGE.

HOBBY-WRAP T00L-BW-630
• Battery Operated (Size C) 

Weighs ONLY 11 Ounces 
Wraps 30 AWG Wire 
onto Standard DIP Sockets 
(.025 inch). Complete with 
built-in bit and sleeve

$42.95
(batteries not 

included)

WIRE-WRAP KIT - WK-2-W
WRAP • STRIP • UNWRAP
• Tool for 30 AWG Wire
• Roll of 50 Ft. White or Blue

30 AWG Wire
• 50 pcs each 1", 2 ", 3 " & 4” 

lengths — pre-stripped wire

$15.60
’WIRE WRAP WIRE - 30 AWG
50ft $2 60 1000ft $15.00
SPECIFY COLOUR — White - Yellow - 

Red - Green - Blue - Black

S100 BOARDS 
(All ex stock) 

8k RAM (2102) $39 95

8/16k 2708 EPROM BOARDS (kit less 
proms) $95 00

Vector Mother Board (Active team, 11 
slots) $39.50

W.M.C. real-time clock $39.50 
all boards, plated thru, solder masked & 
complete documentation.

POWER TRANSFORMERS*
JDt1 - 8v/10A, 2x15V/1A $19.00
JDt2 - 8v/24A, 2x15V/1.5A $28 60
JDt3 - 6v/10A (F/at pack) $7 50
JDt3 - 10v/6A (Flat pack) $7 50

Z-80 TECHNICAL MANUAL $7 60

This is just an ex­
ample of our com­
plete range.
We only stock 
prime grade digital 
and 
microprocessor 
components, in­
cluding resistors, 
capacitors, I.C.s, 
hardware, plugs, 
sockets, wire, 
Veroboard, books.
P.C.B. DESIGN 
AND ETCHING 
AIDS, ETC.
Call in or write to 
us with your re­
quirements.

TEWART 
ELECTRONICS

240 HUNTINGDALE RD, HUNTINGDALE
VIC. Ph. (03) 543 3910, 543 3733.

PLUS 15% SALES TAX IF APPLICABLE
9AM-6PM MON-FRI 
9AM—1PM SAT
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fixed 8-bit word length. Functions in­
clude clear display, rotate display left or 
right, shift left or right, move cursor left 
or right, read display memory, get dis­
play length, get key address, load dis­
play memory, and load keyboard status.

Price of the MTXA1 in one-off quan­
tities is $55. Further information is 
available from Measuring and Control 
Equipment Co Pty Ltd, PO Box 78, Ep­
ping, NSW 2121. Telephone (02) 
86 4060.

Reservoir capacitors
Those building their own microcom­

puter power supplies and looking for 
reservoir capacitors should be in­
terested to learn that ACE Radio has 
22,000uF/40VW units available at only 
$8 each plus packing and postage if 
applicable. Further details from ACE 
Radio, 136 Victoria Road, Marrickville, 
NSW 2204.

Zilog distributor
Zap Systems Pty Ltd has advised that it 

has recently taken on the responsibility 
of distributing Zilog systems and com­
ponents for Australia.

Among the new range of Z80 support 
devices is the Z80-SIO dual-channel 
serial I/O chip, which provides two in­
dependent full duplex serial I/O ports 
with full software control. The device 
operates up to 550k bits/second, and 
operates in asynchronous, 
bisynchronous and SDLC/HDLC 

communication modes.
It is compatible with many 

processors, including the Z80/Z80A, 
8080A, 8085A, 6800, 6500 and 9900.

Further details from Zap Systems Pty 
Ltd, 3 Smail Street, Broadway, NSW 
2007. Telephone (02) 211 1066.

Computer party
Computerland Australia held its se­

cond birthday party at the Sydney 
showroom on Saturday, September 23, 
and over 250 people took part in the 
celebration. All who attended were 
kept busy with computer colour 
graphics competitions, hardware and 
software demonstrations and lively dis­
cussions with old and new friends shar­
ing the common interest in microcom­
puters.

Michelle, the four-year-old daughter 
of Computerland's managing director 
Rudi Hoess, cut a multi-tiered birthday 
cake and the guests toasted the success 
of Comp uteri a nd in champagne. 
Helium filled balloons were released, 
carrying discount vouchers entitling 
the finder to a 10% discount on any 
purchase made before October 23.

At the party Mr Hoess announced 
the formation of the Apple II Computer 
Users Club, designed to bring those us­
ing the Apple machines together for 
mutual help and co-operation.

Further details of the Apple II Users 
Club are available from Computerland 
Australia Pty Ltd, 55 Clarence St, 
Sydney.

KILOBAUD
LEADING U.S. SMALL 

COMPUTER MAGAZINE 
UNDERSTANDABLE FOR 

BEGINNERS 
INTERESTING FOR 

EXPERTS
Air freighted copies available 
retail $3.95.
Air freighted subscription 
$42.00.
Sea freighted copies available 
retail $2.95.
Sea freighted subscription 
$30.00.
Special discounts offered to 
clubs and educational in­
stitutions for quantity purchase.

SEND $2.50 FOR
SPECIAL INTRODUCTORY OFFER 

Distributed In Australia by:

SONTRON 
INSTRUMENTS, 
P.O. Box 156, Carnegie, Vic. 3163. 

Tel: (03) 569 7867 or 568 0642.

SELECTRIC CONVERSIONS

Convert an IBM Selectric 
typewriter into a computer 
output printer. Available 
as a kit, assembled, or 
assembled onto a new 
Selectric. Includes S100 
Interface Module, solenoid 
driver electronics & 
precision solenoid assembly 
to fit Selectric. Does 
not affect use as a 
typewriter

FTlICRDEDmPLJTERS

SYSTEMS 
WITH 
BYTE

Australian Distributors for: INDUSTRIAL MICRO SYSTEMS s ESCON PRODUCTS INC.• DUAL DISK BASED Si00 COMPUTERS WITH PRICES STARTING UNDER $6,000 (32K) (plus Sales Tax)• SELECTRIC CONVERSIONS - Convert an IBM Selectric typewriter into a computer output printer,• SOFTWARE PACKAGES - Including Word Processor and Accounting.DEALER ENQUIRIES INVITED
(03) 870 9092

FIRSTFLOOR MIDWAY ARCADE. 145 WHITEHORSE ROAD. RINGWOOD 3134* SELECTRIC is a Trade Mark of IBM.
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Classical 
Recordings

Reviewed by Julian Russell

Szymanowski — Violin Concertos Nos. 1 & 2: recommended

SZYMANOWSKI — Violin Concertos 
Nos. 1 and 2. No. 1 with violinist 
Wanda Wilkomirska, the second with 
Charles Treger. The Warsaw National 
Philharmonic Symphony Orchestra, 
the first with Witold Rowicki, the se­
cond with Robert Satanowski. World 
Record Club Stereo R 02941.
Until I was sent this record to review, 

just about all I had ever heard of the 
Polish composer Szymanowski (1882- 
1937) was a brilliant violin solo called 
the Fountain of Arethusa, recorded 
about the middle 1930s by Szigety — on 
a 78, of course.

When the great pianist Artur 
Schnabel visited Australia about 1940 
he lived near me in Elizabeth Bay and I 
got to know him well — socially I mean, 
for he was a very complex and percep­
tive person. He often told me — 
remember in 1940 — that in his opinion 
(Schnabel's) Szymanowski was one of 
the greatest composers of his age.

Schnabel himself was a spare time 
composer, but mostly in the 12-tone 
style. I was therefore more than usually 
curious to hear what might be on this 
disc.

Szymanowski came from an upper 
class environment. He studied in War­
saw where one of this best friends was 
Arthur Rubinstein. In those days War­
saw was a conservative stronghold 
where outside influences were ignored 
in favour of such composers as 
Mendelssohn and other stalwarts of the 
classical and romantic style. But by 1913 
Szymanowski had asserted a strong in­
dividual style and founded, in Berlin, an 
association of young Polish composers.

All this is borne out by the difference 
between the first and second concertos 
recorded here. The first was written 
about 1916, the second about 20 years 
later. Szymanowski's development dur­
ing the intervening period is strongly 
evident.

There is, however, nothing immature 
about the first concerto. It has a very 
complex orchestral accompaniment 
rightly described in the sleeve notes as 
showing Debussy and Scriabin in­
fluences. Over this accompaniment 
soars a very long and ecstatically 
floating melodic line. It offers beautiful 
sound. Underneath it the harmonies 
change kaleidoscopically, a 

characteristic in which the influence of 
Richard Strauss can be detected.

The formidably difficult solo part is 
played expressively with great authority 
by Wanda Wilkomirska. The orchestra 
glitters under Ritold Rowicki while, to 
repeat, the violin soars over it like a lark 
in full song giving an effect of con­
tinuing ecstasy.

The writing everywhere is very free 
but sure-footed, and I listened to the 
whole work with delight.

The second concerto is much more 
spare, as is the habit of most notable 
composers as they approach the end of 
their life. Like the first concerto it is one 
long movement, but in the second 
everything is treated with much more 
economy. Gone is the rich ornamenta-

Bax — Symphonic Poems:

BAX — Symphonic Poems. Tintage-1.
The Garden of Fand. Mediterranean, 
and Northern Ballad, No. 1. London 
Philharmonic Orchestra conducted 
by Sir Adrian Boult. World Record 
Club Stereo R 02171.
Here is a disc full of some of the most 

picturesque music produced in 
England during the late 20s and early 
30s of this century. It is music to warm 
the heart and set the imagination rac­
ing.

The two major poems are both sea 
pieces. Lusciously scored Tintagel starts 
with a low swell at sea and, as it ap­
proaches the land, turns into waves 
crashing on to the rocks of the Cornish 
coast. And above all the turmoil, the 
ruins of King Arthur's legendary castle 
still challenge the ocean after many 
centuries of defiance.

It is graphic music — unfashionable 
nowadays — and although it sometimes 
advertises the composer's admiration 
of Debussy and Ravel, it still retains its 
own strong individuality. It is a realisa­
tion in music of a great legend, hinting 
at a dim past but drawing in bold 
strokes its present haunting spectacle.

Boult's conducting of it — and of the 
other pieces on this disc — is obviously 
a labour of love.

It has often been dismissed in some 

tion and brilliant colouring of the first.
It is, however, unmistakably from 

the same pen. The juiciness of most of 
the harmonies is dispensed with. But 
the soaring solo line remains, though 
rather more impersonally than that in 
the first.

The same density of scoring is carried 
over from the first though without the 
former's glitter. It lacks the immediate 
appeal of No. 1 though it well repays 
repetition.

The equally difficult solo part is this 
time played, also in masterly fashion, by 
Charles Treger with the same orchestra 
conducted by Robert Satanowski. To 
those seeking the unusual I can recom­
mend this disc with the greatest 
enthusiasm.

"beautifully played"

quarters as "film" music. But so has 
Vaughan Williams' "Antarctic" 
Symphony, with perhaps more justice. 
But what is wrong with film music ‘f 
both the film and the music are good? 
Few will not find Tintagel moving, 
beautifully played as it is here.

The sleeve notes include an ab­
breviated form of the program that 
prefaces the score of The Garden of 
Fand and which some listeners may find 
interesting. I quote: "The Garden of 
Fand is the Sea ... In the earlier por­
tion of the work the composer seeks to 
create the atmosphere of an enchanted 
Atlantic . . . Upon its surface floats a 
small ship . . . The little craft is borne 
on beneath a sky of pearl and amethyst 
until on the crest of an immense slowly 
surging wave it is tossed on to the shore 
of Fand's miraculous island. Here is 
human revelry, and the voyagers are 
caught away, unresisting, into the maze 
of the dance. A pause comes, and Fand 
sings her song of immortal love . . .the 
dancing and the feasting begin again 
and, finally, the sea suddenly

For information on World Record
Club albums, contact the club at 605
Camberwell Road, Hartwell, Victoria,
3124. Tel. 29-3636.
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We’ve done the impossible again!
A versatile and superior 
frequency counter kit for only $89.95

Now you can forget about price/performance trade-offs 
when you select a frequency counter. In Sabtronics’ 
Model 8100 you get features you once expected to pay 
several hundreds of dollars for. But you pay only our low, 
low price of $89.95!

Dare to Compare. This frequency counter, using LSI 
technology, has the performance and input character­
istics you demand. Note the specifications: You will see 
that the frequency range is guaranteed all the way to 
100 MHz; and a high or low input impedance allows you 
to select for high-frequency operation. And you’ll see a 
sensitivity that holds well over the frequency range; con­
venient selectable gate-time for best resolution; and 
selectable attenuation; and even an optional pre-scaler. 
Note the highly accurate time base, and its excellent 
ageing and temperature characteristics. And a full 8-digit 
LED display with floating decimal point, leading zero 
suppression, and overflow indicator.

You would expect to find all these features together only 
on a much higher-priced instrument. But Sabtronics’ ad­
vanced digital technology combines with your own skill 
— you assemble this kit from our easy-to-follow instruc­
tions— to make it possible for you to have this fine 
frequency counter at a fraction of what you would other­
wise expect to pay.

Ordering Information
Prices listed are in Australian dollars and do not include any tax or duty which 
may be levied upon receipt of the goods. Please send remittance in the form of a 
Bank Draft for an equivalent amount in U.S. dollars. If an International Postal 
Money Order is used, include original receipt with order.

sabtronics
INTERNATIONAL INC.

13426 Floyd Circle • Dallas, Texas 75243 
Telephone 214/783-0994

Brief Specifications
• Frequency Range: 20 Hz to 100 MHz guaranteed (10 
Hz to 120 MHz typical) • Sensitivity: 25 mV RMS, 20 Hz 
to 70 MHz (20 mV typical); 45 mV RMS, 70MHzto120 
MHz (30 mV typical) • Selectable Impedance: 1 Mq at 
25 pF, or 50 Q • Selectable Attenuation: X1, X10, or X100 
• Accuracy: ± 1 Hz plus time-base accuracy • Ageing 
rate: ± 5 ppm/yr • Temperature stability: ± 10 ppm, 0c 
to 50°C • Selectable Gate-time: 0.1 sec, 1 sec., or 10 
sec. • 8-digit LED display with floating D.P., overflow 
indication • Input: 9-15 VDC, 350 mA (550 mA with op­
tional prescaler) • Input protection: 150 V RMS, 20 Hz to 
10 kHz; 30 V RMS to 2 MHz; and 3 V RMS to 100 MHz 
• Optional prescaler extends frequency range to 650 MHz. 
(Available soon)

To: Sabtronics International,
13426 Floyd Circle, Dallas, TX 75243, U.S.A.

Please send via Insured Airmail:

_____(qty) Model 8100 Frequency 
counter kit(s) at A$89.95 each A$

Insurance, postage & handling 
at A$10.00 per kit A$----------

Total amount enclosed* A$

Please print or type

Name______________________________________________

Address______________ _____________________________

City_________________________________________——_
State Postcode

* I have enclosed the U.S. dollar equivalent of the

A$ total
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The down to earth

BASFBASFCHROMDIOXID.
The day BASF introduced 

this product, is the day Hi-Fi quality 
came into cassette technology.

This cassette is the standard 
for Hi-Fi quality. It delivers an im­
proved dynamic range and crystal 
clear, nigh level output. Particularly 
ft the high frequency range, the 
distortion factor remains 
remarkably smalt - t:

The cassette started life as a 
controversial item and quite under­
standably was not taken too seriously.

In the past Hi-Fi quality could 
only be obtained from reel-to-reel 
tapes, but now chromium dioxide 
cassettes from BASF have also 
reached this Hi-Fi level.

In fact, BASF’s chromium 
dioxide tape set the Hi-Fi standard 
to which most manufacturers 
still refer.

Where this improvement has 
taken place is mostly in the magne­
tic surfaces used to coat the tape. 
And, this is where another con­
troversy reared its ugly head; the 
chrome controversy.

BASF have a straightforward 
position on chromium dioxide; it’s 
the best.

On the surface of 
things chromium dioxide 

is better.
Chromium dioxide is man­

made and the individual particles 
are ‘grown’ in much the same way 
as crystals are ‘grown’. Ferric 
oxide on the other hand, has to be 
ground down to a suitable particle 
size. Whereas each chromium 
dioxide particle is a long, thin 
crystal, a ferric oxide particle is 
usually made up of a number of 
shorter crystals that have irregular 
off-shooting branches.

Through careful quality con­
trol during the production of the 
tape’s surface, the uniformity of the 
chromium dioxide ‘needles’ (parti­
cles) can be merged to provide a 
better covered, more sensitive 
surface.

They all fit neatly together 
because they have no off-shooting 
branches which cause gaps or 
‘voids’ between the particles. Sig­
nals cannot be recorded on these 
‘voids’, therefore the Cr02 density 
of particles delivers higher output 
especially at high frequencies. You 
can examine this in the diagram 
that shows the gain in dynamic 
range of BASF Chromdioxid Super 
compared with BASF Chromdioxid 
and BASF LH.

Each CrOz particle is one, in­
dividual non-porous crystal with 
one magnetic ‘domain’. Because a 
ferric oxide particle is made up of a 
number of crystals each capable of 
holding their own signal, de-mag- 
netization can occur, lowering the 
tape’s recording efficiency.

Now BASF has introduced
the new Chromdioxid Super.

By today’s high standards of
cassette technology, this is the
ultimate cassette.



NEW
CHROMDIOXID SUPER.

By today’s high standards of
cassette technology, this is the ul- ;
timate cadette.

story on chrome.
BASF'BASF

chromdioxid super

BASF Chromdioxid Super, 
delivers up to lOdB better high 
frequency hetydroom over the 
leading chrome substitutes in the 
ll-20kHz range. There is less 
headwear than with cobalt-dopea 
cassettes. And, a't least 2,4 dB 
lovter W$e level than competitive 

> products. SS

The end of the 
headwear rumour.
Very simply, CrO2 does not 

wear the tape head any worse, and 
in many cases a lot better, than fer­
ric oxide tapes. (See diagram.)
Head Wear of Cassettes
CrO2 and other tapes recommended for CrO2 bias setting and 70 ps equalization

Du Pont, the giant American 
chemical company wrote: “Our 
tests showed Cr02 to be fully com­
petitive in headwear characteris­
tics with non oxide tapes, and in 
many cases superior. ” The choice 
of the oxide formula is not a sig­
nificant factor in headwear. The 
main cause of contention over this 
issue results from a confusion bet­
ween chrome, which is a hard 
material, and chromium dioxide, 
which is a different material with 
completely different properties. 
The hard chrome is not inserted 
into the highly sensitive tape 
surface.

One tape is as 
good as the next.
Chromium dioxide is a uni­

form surface for the tape, which 
means that the quality and perfor­
mance is uniform. 
One BASF chromdioxid 
cassette 
bought one 
day, will 
perform as well as 
another BASF chrom­
dioxid cassette, bought 
another day. And, the Sec­
urity Mechanism, SM, which is 
patented to BASF, ensures the 
smooth running of the mechanics 
inside the cassette making sure the 
tape is transferred smoothly and 
accurately from one spool onto 
another.

BASF Cassettes.
Purest quality across the range. baSF4

SM
Special 

Mechanism
Patents Pending

Switch to BASF 
Chromdioxid.

One last thought. The value 
of chrome is clearly recognised by 
all equipment manufacturers who 
have all fitted the ‘chrome switch’ 
to their best recorders.

So, if you want genuine ‘Hi-Fi’ 
performances from your cassette 
recorder, switch to 
BASF chrome cassettes.
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overwhelms the whole island . . . The 
twilight falls, the sea subsides, and 
Fand's garden fades out of sight."

Fanciful, perhaps, but it's all there in 
the music. It is, on the whole, more 
lightly scored than Tintagel but conveys 
the same sense of enchantment, es­
pecially in passages of almost un­
believable delicacy.

If these two call up legends of a 
Celtic past, Mediterranean is a sunny 
trifle, unique in its invocation of 
Spanish music without actual quotation 
of that idiom. It is a perfect holiday 
"recollected in tranquility". Don't ex­
pect too much of it except its exquisite 
lightness of touch and not too seriously 
considered melodies.

Northern Ballad No. 1 is different 
again. In it, Bax pictures the Scottish 
Highlands as they were before Butcher 
Cumberland's shameful massacre in 
1845. Every man always stands ready 
with his claymore and dirk ready for 
bloody-handed conflict between clans 
and families. And all in a country of un­
ique beauty. Even the manly lament 
beginning on the oboe calls up a vision 
of a stern people mourning their dead.

It has a true Scottish flavour 
throughout and makes a fitting conclu­
sion to this glamorous disc.

☆ ☆ ☆

SWINGLE II — Part Songs by English 
and French composers. RCA Red Seal 
Stereo. LRL1 5112.
I was unable to hear Swingle II live in 

Sydney during their recent Australian 
tour for Musica Viva. Having listened to 
this recording, I now realise how much 
enjoyment I missed. The combination 
consists of a double vocal quartet.

On one side of this disc the songs are 
English, on the reverse, French. Side 1 
starts with three Vaughan Williams set­
tings of Shakespeare songs. These are, 
like most of the other Swingle 
offerings, unaccompanied and in them 
VW shows his genius for winning 
countless differing sonorities from the 
group.

The first, Full Fathom Five, features 
the singers with bell like sounds, quite 
extraordinarily lifelike. One bone from 
a soprano is almost fairylike. The music 
swells up into a clash of voices 
miraculously like that you might hear 
when passing a cathedral.

The second, the Cloud-capp'd 
Towers, features a slow moving melody 
resonantly harmonised with the most 
sensitive imaginable control of nuance 
— and breath. In the wisplike Over Hill, 
Over Dale VW uses his characteristic 
modal style in a manner that seems to 
recreate a true Tudor atmosphere.

Stanford's The Bluebird comes next. I 
am of the generation which, during the 
early years, disparaged the music of 
Stanford as being much too conven­
tional. We adored, instead, Elgar, Holst 
and Delius. Indeed I fear I have 
neglected Stanford's music ever since. 
Well, any critic is entitled to his pre-

Beethoven: Piano Sonatas Nos. 30 and 32

BEETHOVEN — Piano Sonatas No. 30 in 
E and No. 32 in C Minor. Artur 
Schnabel (piano). RCA Victrola 
Mono AVM1 1410.
Beethoven Piano Sonatas played by 

Schnabel were re-issued in the 
early days of LP in a series called Great 
Recordings of the Century. Now a 
remastered version of Op. 109 and 111 
are available on an RCA-Victrola disc 
which has much improved sound. 
Though the piano tone is still a little 
dull it is surprisingly lifelike. (The 
originals, by the way, were recorded in 
1942.)

Schnabel, during his lifetime, was 
regarded as the world's greatest expo­
nent of these works. He was a "strict 
score" man going back to Beethoven's 
original manuscript to study the com­
poser's intentions. To these, in perfor­
mance, he applied an intensity of 
perception that earned him his world 
wide reputation. He has indeed provid­
ed models for some of today's best in­
terpreters of the master's works.

Now despite the work Schnabel put 
into his studies and performances he 
was not always note perfect. Indeed 
there were times when he omitted 
some passages altogether, particularly 
here and there in the bass. It was this 
that earned him the flippant nickname 
of a "biblical pianist" — never let your 
right hand know what your left hand is 
doing.

judices, but this part song is a really 
delightful miniature. On hearing it 
sung by this unique combination I was 
quite captivated.

The next piece, Ode to St Cecilia by 
Britten, is too well known to concert 
audiences and churchgoers to need 
any description from me. Like all the 
other items on this disc it is deliciously 
presented with generally more solid 
tone than you hear in the previous 
items. But this treatment does not ex­
clude sensitive inflections and sudden 
passages of great weight. Fast bars are 
attacked with the crisp accuracy of a 
first class orchestral woodwind choir. 
An exquisite Elgarian trifle, The 
Shower, brings the English part of the 
recital to an end.

The reverse side starts with Debussy 
settings of three poems by Charles of 
Orleans who, it may be recalled, owing 
to the fortunes of war, spent most of his 
life in an English prison. They are 
typical Debussy, making much use of 
his innovative idiom of parallel motion 
and open fifths which somehow, 
despite their "modernism", emphasise 
the atmosphere of Charles' period I 
choose to mention the third specially 
because there you hear the troupe's 
suberb accuracy at speed, including im­
peccable staccatos.

This, however, didn't seem to matter 
when one was under his very potent 
spell. His command of sonorities was 
infinite. His phrasing, however slightly 
it might differ from his competitors, 
revelatory. And all this was aided by a 
mind of very great culture, not only 
musically but seemingly in every 
branch of knowledge he discussed.

These two. greatly improved 
engineering products present Schnabel 
at his best. Both are works which, in ad­
dition to their beauty, demand great in­
sight into the mind of the composer as 
well as his interpreter. That we still have 
them is a great stroke of good fortune. 
They possess virtues that would be idle 
for me to repeat here, so often have 
they been expressed before. I therefore 
recommend them to all students of the 
works and to all those for whom the 
name "Schnabel" is legendary.

Athough Debussy and Saint-Saens 
were contemporaries the latter was no 
innovator, though his contribution 
here — two short chansons — has 
much charm in a conventional way.

Ravel is represented by Three Songs 
which, to my knowledge, has not been 
recorded since they were first issued, 
sung by a Lyons choir back in 78 days. 
They are so delightful that I have long 
been waiting for a more modern recor­
ding of them since the 1930s. The 
Swingles do not use all the same tem­
pos as did the Lyons choir but their 
differences are always logical if not 
quite as subtle. Again in the third, a 
Rondo, you will find another example 
of the Swingles' astonishing accuracy at 
speed. An enchanting re-encounter.

A group of four songs by Poulenc is 
something of a surprise. The composer 
here is in a more serious mood — ex­
cept in his religious music — than is 
usual and discards his customary flip­
pancy. Particularly lovely is the third 
song, in the manner of a lament, which 
evoKes a picture of a winter-stripped 
wood.

The fourth makes its point in a mood 
of night, cold and loneliness in a 
challenging manner different from all 
that has gone before. It makes a fine 
ending to a ravishing disc. $
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Devotional Records
O HOW HE LOVES YOU AND ME. The

Celebration. Stereo, Singcord ZLP- 
3005S. (From S. John Bacon Pty Ltd, 13 
Windsor Ave, Mt Waverley 3149. 
$7.95).
"The Celebration" are introduced in 

the jacket notes as a group of four male 
and four female gospel singers from the 
Taylor University in Indiana, USA. The 
vocal arrangements and two featured 
solos are by their conductor Ben 
Markley and backing orchestrations by 
Bob Krogstad.

While many modern gospel groups 
rely on a driving rock style for their 
appeal, The Celebration have as their 
forte more traditional vocal blend and 
discipline, with the interplay of voices 
having an almost orchestral quality. 
They are superbly complemented by 
the orchestral arrangements of Bob 
Krogstad, as they present:

The Saviour Is Waiting — When I 
Remember — Wonderful Peace — 
When The Saints; Oil In My Lamp; Just 
A Little Talk — Another Day, Another 
Song — Near To The Heart Of God — 
Healing Love — Together We Can All 
Be Free — Jesus Loves Me — Oh How 
He Loves You And Me.

A performance like this, by eight 
college singers, conceding nothing to 
professionals from the popular music 
field, emphasises the technical standard 
which Gospel music has reached in the 
USA. Recommended for family listen­
ing. (W.N.W.)

☆ ☆ ☆

HYMNS WE LOVE. The Magic Organ 
Plays. Stereo, Harlequin (Festival) L- 
25152.
The "Magic Organ" — a modern 

electronic played strict tempo in the 
manner of a continental fairground in­
strument — has built up quite an array 
of albums in the popular field. I 
wondered what the almost anonymous 
organist Jerry Smith would do with 
"Hymns We Love".

I have a feeling that Jerry Smith 
wasn't too sure himself! Even the 
brighter hymns don't lend themselves 
to the "Magic Organ" formula, with 
the result that they come churning out

Celebration

to background of strict tempo synthetic 
percussion, with the melody carried by 
anything from a simulated harmonium 
to a simulated whatnot! Certainly the 
hymns are well known:

Do Lord — I'll Fly Away — In The 
Garden — When The Roll Is Called Up 
Yonder — The Old Rugged Cross —

Instrumental, Vocal and Humour
ANNAPOLIS SOUNDS. Stereo, 

Richardson RRS-3-2 (27941). (From 
M.R. Acoustics, PO Box 110, Albion, 
Qld 4010.)
In a way, this is a sampler for Richard­

son Records which, as readers of this 
column may recall, attempt to capture 
sound with a minimum of electronic 
manipulation. It is also a sampler for the 
kind of music available in Annapolis, 
USA.

Side 1 opens with a performance by 
the US Naval Academy Glee Club 
presenting: The Star Spangled Banner 
— Cantate Domino — Alleluia, The 
Lord Is King — A-Roving — Shenan­
doah — Old Man Noah — America The 
Beautiful. A fine, unaccompanied 
choir.

This follows a brief segment by the 
Singers Madrigale, with six madrigals 
dating back to as early as "circa 1300". 
Beautifully sung.

The Annapolis Brass Quintet open 
side 2 with five brief excerpts which 
demonstrate their complete mastery of 
the instrument.

Then the Aeolian Woodwind Quintet

Standing On The Promises — He Keeps 
Me Singing — He Set Me Free — What 
A Friend We Have In Jesus — Bringing 
In The Sheaves — Sweet Hour Of 
Prayer — Little Brown Church In The 
Vale — Amazing Grace.

Somehow I feel that this one will fall 
awkwardly between two stools — 
appealing neither to the "Magic 
Organ" audience nor to collectors of 
Gospel albums. (W.N.W.)

☆ ☆ ☆

HE WALKS BESIDE ME. Favourite Songs 
of Faith and Inspiration. Elvis Presley. 
Stereo, RCA Victor APL1-2772.
According to the jacket notes, this is 

a recent re-issue of tracks heard on 
earlier albums plus, I gather, at least 
two "live" performances not previously 
released: "The Impossible Dream" and 
"If I Can Dream".

The other track titles, variously back­
ed by the Jordonaires and the Imperials 
Quartet include: He Is My Everything 
— Miracle Of The Rosary — Where Did 
They Go Lord — Somebody Bigger 
Than You And I — An Evening Prayer — 
Padre — Known Only To Him — Who 
Am I — How Great Thou Art.

There is a tremendous difference 
between the polish of some of the 
older tracks and others apparently 
recorded at a less propitious stage in his 
career. I doubt that the album will do 
much to enhance his memory.

Devotional? I wonder whetner many 
other than dedicated Elvis fans will take 
it seriously as such. Over to you! 
(W.N.W.) 

offer a beautifully smooth "Diver­
timento No. 1 in B-Flat Major" by 
Haydn.

Last but not least is a performance of 
Buxtehude's Prelude and Fugue in A- 
minor" on the newly built Freiburger 
o.gan at St Anne's Church. Expertly 
played by John Cooper, the churcn 
organist, it is an arresting sound, 
epitomising the sheer sonic brilliance 
of a modern pipe instrument.

All told, it is a varied and most enter­
taining album, superbly recorded. One 
that I can certainly recommend. 
(W.N.W.)

☆ ☆ ☆

STAR WARS. Ferrante & Teicher. 
United Artists stereo L 36548.
Duo-pianists Ferrante & Teicher must 

be short of ideas. If ever a record was 
arranged around a tenuous theme, this 
must be it. They have taken the main ti­
tle theme from the film "Star Trek", 
added a bunch of other numbers of a 
celestial nomenclature and presto, 
another F&T album just like any other.

As far as the orchestral arrangements
are concerned, I would rather not have
them. Ferrante & Teicher can certainly
play piano. Well, let 'em play. Get rid of

Reviews in this section are by Neville Williams (W.N.W.), Jamieson Rowe (J.R.), Leo Simpson (L.D.S ) 
Norman Marks (N.J.M.), David Edwards(D.W.E.), Greg Swain (G.S.), and Danny Hooper (D.H.).
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the orchestra.
Twelve tracks make up this 

astronomical selection: Theme from 
"Star Trek" — Swinging On a Star — 
Claire Disco Lune — You Are My Lucky 
Star — Star Eyes — Moonshine Sonata 
— Stairway To The Stars — Stardust — 
Moon Beams — Stars Fell On Alabama 
— When You Wish Upon A Star — 
Theme from "Star Wars".

Recording quality is okay but not out 
of this world! (L.D.S.)

☆ ☆ ☆
DANCING IN THE DARK. Carmen 

Cavallaro. Mono, MCA Records, 
MCA-532. (Astor rleease). Also 
available on cassette.
I am not sure about the age of this 

recording but I have another by the 
same artist "Waltzing In The Dark" 
dated 1963. This one is in the style 
which made Carmen Cavallaro so pop­
ular at the time: gentle basic rhythm, 
rippling fingers and a rarely matched 
ability to ornament the basic melody. 
And the melodies themselves will 
represent a trip down memory lane:

Dancing In The Dark — The Very 
Thought Of You — If I Had You — 
Smoke Gets In Your Eyes — Falling In 
Love With You — Stairway To The Stars 
— Cocktails For Two — Lover — Alone 
Together — You're Mine You — 
September Song — Always In The 
Heart.

The recording is clean and quiet and 
one can overlook the mono on quietly 
played cocktail piano; in fact, I didn't 
even notice it for a while. But what I did 
notice immediately was a vague uncer­
tainty in the pitch of the piano, 
denoting wow in the recording. Some 
may not worry about it but, if you have 
any doubt, listen to the sustained open­
ing note on "Lover". (W.N.W.)

DIRECT-TO-DISC
CROSSFIRE. Direct to Disc. Trafalgar 

Records D2D001. (Distributed by 
RCA.)
In strong contrast to the earlier 

direct-to-disc album, recorded by Astor 
in Melbourne and reviewed in these 
columns the producers of this new 
Trafalgar album have been remarkably 
self-effacing. They list the track titles, 
the members of the "Crossfire" group, 
and the main items of recording equip- 
ment. They add a few 
acknowledgements and that is that.

But there is certainly no need to be 
modest about the end result. The 
sound emerges from complete silence, 
notably free any hint of distortion or 
any sense of system stress. The frequen­
cy response is wide and the stereo 
definition excellent.

Crossfire uses Wurlitzer piano,

Famous Australian 
pianist "lives" again
PERCY GRAINGER. Percy Grainger, piano, and 

the Sydney Symphony Orchestra conducted 
by John Hopkins: Concerto in A minor Op. 16 
by Grieg. Leopold Stokowski and his 
Symphony Orchestra conducts Percy Grainger 
favourites. RCA VRL1 0168.

If you read the story in our October 
issue on Denis Condon and Peter 
Phillips and their reproducing 
vorsetzer, you'll probably find this 
record of great interest. Side 1 features 
a recording of the Grieg Piano Concer­
to in A minor, as performed at the 
Sydney Opera House earlier this year 
and recently televised on national 
television, featuring the "ghost" of Per­
cy Grainger playing with the Sydney 
Symphony via a Duo-Art reproducing 
roll and Denis and Peter's vorsetzer.

The roll used for the performance 
was actually three rolls combined, 
which were released by Duo-Art in 
1921. As the rolls had been a piano solo 
arrangement of the entire concerto, 
they were painstakingly corrected to 
remove the orchestral parts — quite an 
achievement, apart from the develop­
ment of the vorsetzer itself.

tlugelhorn, drums, percussion, sax­
ophones, flute, bass and guitar to play 
five tracks: It Coitanly Was — On The 
Wings Of An Alabatrocity — Oddball 
— Satie-ated — Fahannakookin.

Don't worry if the titles are un­
familiar; the music might be described 
as restrained jazz, using the word to 
describe the sound as heard rather than 
the musicianship required to produce 
it. The whole point is that, if you are in­
terested in an excellent, locally produc-

RADIO DESPATCH SERVICE
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And the end result? Well, to my ear it 
is simply superb. The re-creation of 
Grainger's lyrical playing is entirely 
convincing, and the SSO under John 
Hopkins seems to achieve virtually 
perfect assimilation with it. The recor­
ding itself is also very clean, making the 
entire performance an outstanding 
achievement and a credit to all con­
cerned.

Side 2 contains seven of Percy 
Grainger's best-known pieces, played 
by Leopold Stokowski and his orchestra 
and recorded in 1950. The pieces in­
clude "Handel in the Strand", with 
Grainger himself as the piano soloist, 
also "Country Gardens" and "Early 
One Morning". The arrangements are 
Grainger's own. The recording is a little 
dated, as one might expect, but still of a 
high standard. (J.R.) 

ed example of direct-todisc recording, 
even a jazz non-enthusiast will be well 
able to adjust to the program content.

Well worth a hearing. (W.N.W.)

☆ ☆ ☆

THE WORLD OF BURT BACHARACH.
The International Pops Orchestra 
Stereo, Image (Astor) ILP-4961.
If you like the music of Burt 

Bacharach, you'll be a sitting shot for

PREPROGRAMMED 
MODULES

INCLUDING — Marine 
Navigation • Aviation • 
Surveying • Applied Stats • 
Real Estate and Investment • 
Leisure Time, Rackettes 
available.

IC. S.T.
40 BLANK MAGNETIC 
CARDS
Ti 59 $15.95
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this album by the International Pops 
Orchestra. With a smooth, happy 
sound they ran through a dozen well 
known numbers: Raindrops Keep Fall­
ing — Do You Know The Way To San 
Jose? — What The World Needs Now — 
Walk On Love — The Look Of Love — 
Wives and Lovers — Alfie — Let Me Go 
To Him — I Say A Little Prayer — 
Everybody's Out Of Town — I'll Never 
Fall In Love Again — This Guy's In Love 
With You.

The sound, balance and spread is all 
good and, if you have a place in your 
collection for some more Bacharach 
music, this should fill the bill, for either 
featured sound or mood background. 
(W.N.W.)

☆ ☆ ☆

GOLDEN HARP. Gonzalez and his 
Ensemble. Stereo, World Record 
Club W.R.C. S/5631.
The jacket notes introduce Argentine 

harpist Ricardo Gonzalez as "the poet 
of the harp". Whatever the term may 
mean, this recording leaves no shadow 
of doubt as to his ability and style which 
the notes aptly describe as 
"crystalline". The combination of harp 
and backing percussion strings, Gon­
zalez and Argentinian music makes for 
a different and infectious sound.
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I guess that I could list all 14 of the 
tracks but I doubt that the indigenous 
names would mean any more to you 
than they did to me. It may be more 
meaningful to say that their basic 
rhythms, reflecting both South 
American and European influences, in­
clude polka, cancion, waltz, samba, 
chamane, guarania, tango and galop.

Whether those terms are all 
meaningful matters little either. You'll 
enjoy them anyway, the more so 
because the balance, the stereo spread, 
the transients and everything about the 
recording is excellent. Recommended. 
(W.N.W.)

☆ ☆ ☆

BOB CROSBY, THE BOB CATS. Their 
Greatest Hits. Re-processed mono 
MCA Records MCA-253. Astor 
Release. Also on cassette.
Those who remember Bing's brother 

Bob for his brief venture as a night 

show compere on Sydney TV may have 
only a vague impression of his previous 
reputation as a well known and 
successful Dixieland band leader. This 
album offers an excellent opportunity 
make good the lack and to enjoy an ex­
cellent program of 1938 style jazz.

There are a dozen numbers on the 
two sides, together with jacket notes 
backgrounding the titles and the 
featured musicians: March Of The Bob­
cats — What's New — Yancey Special — 
My Inspiration — Gin Mill Blues — I'm 
Prayin- Humble — South Rampart St 
Parade — Honky Tonk Train Blues — 
The Big Noise from Winnetka — Boogie 
Woogie Maxixe — Summertime — Lit­
tle Rock Getaway.

Said to be recorded in 1938, at the 
height of the Bobcat's popularity, the 
quality is nevertheless surprisingly 
good, with normal bass and treble and 
very little in the way of noise and dis­
tortion. Reverberation has apparently 
been added during the re-processing 
which lends a convincing spatial effect. 
Well worth a hearing if you're in­
terested in the material. (W.N.W.)

☆ ☆ ☆

WEEKEND RENDEZVOUS. Racing Cars. 
Chrysalis L36345 Festival release.
This is Racing Cars third album, and 

they are developing into an exciting 
rock group. Tight harmonies are back­
ed by clean, crisp guitar work and 
strong, driving percussion. The overall 
sound is delightfully balanced and 
pleasing to the ear.

Graham Hedley Williams stands out, 
especially on "Ticking Over" and 
"Clever Girl", with spirited lead guitar 
work. Overall, the album is a pleasure 
to listen to. It has variety, skill and is 
superbly engineered. Other tracks in­
clude Down By The River — Didn't I 
Tell You — Weekend Rendezvous — 
Take Me From The City — Standing In 
The Rain — Backwater Road — High 
And Dry — Nobody's Business. 
(D.W.E.).

☆ ☆ ☆

BUDDY MERRILL TODAY. Buddy 
Merrill. Interfusion L35769. Festival 
release.
Buddy Merrill is a skilled guitarist 

who has many credits to his name. He 
played for many years as a featured 
guitarist with Lawrence Welk, and this 
is his seventeenth album.

It consists of about 12 tracks, five 
composed by Buddy himself, and the 
remainder recent hit parade standouts. 
The music is always a skilful blend of 
rhythm and melody, with Buddy s 
guitar work the feature.

Tracks are: Space Monkey — Could 
It Be Magic — Happy — (Hey Won't 
You Play) Another Somebody Done 
Somebody Wrong Song — Wildfire — 
Blue Midnight — Space Boogie — Song 
Of Sirocco — Solitaire — Big Red Apple

Ain't No Way To Treat A Lady —
Please Mr Postman — A Dream Ago —
Blue Rain. (D.W.E.)
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CLOSE UP THE HONKY-TONKS. The 
Flying Burrito Brothers. A&M 
L45816/6. Festival release.
This two-record set covers the history 

of the Burritos from 1968 to 1972. Com­
prehensive cover notes are included on 
poth the tracks and the musicians. The 
atter include Gram Parsons, Chris 
Hillman, Sneeky Pete Keinow, Michael 
Clarke, Chris Ethridge and Bernie 
Leadon, while the former includes 
tracks previously unreleased.

The tracks are too varied to list or 
even categorise. All that can be said is 
that they cover the full spectrum of 
country rock, and then some! I found 
the album most interesting, and would 
recommend it for those interested in 
early country rock from one of the 
best known groups in this field. 
Technically, the records were good, 
with minimal surface noise, and a good 
clean sound. (D.W.E.)

☆ ☆ ☆

NATURAL FORCE. Bonnie Tyler. RCA 
Victor VPL17165. RCA release.

Bonnie Tyler has made a mark for 
herself of late on the charts with the 
single "It's A Heartache", and this is in­
cluded on this record. She has a very 
expressive, gravelly type voice, and 
offers a range of songs.

The record was produced by Ronnie 
Scott and Steve Wolfe, who are also 
given credits for composing about half 
the tracks. Other composers featured 
include Stevie Wonder, Brian Cadd and 
Carole King. Overall, I found the 
record most enjoyable, although it may 
not appeal to all tastes. Recording 
quality is good, but not exceptional. 
(D.W.E.)

☆ ☆ ☆

TINA RAINFORD, SILVER ANGEL EPIC 
ELPS-3869. CBS release.
Eleven tracks with a solid, rocking 

disco sound would be the best descrip­
tion of this album from Tina Rainford. 
The titles are: Big Silver Angel — Be My 
Baby — Dance — To Have To Hold & 
Let Go — Come Softly To Me — Silver 
Bird — Lovely Daughter — San Fran­
cisco Bay — Tell Me A Lie — Guitar 
Man — Leave Me The Way You Found 
Me.

Technically, the quality is good, ex­
cept when Ms Rainford is drowned by 
the backing group,which includes such 
people as "Rockin' Rudi", "The Buck", 
"Flying Fingers", "The Birdman", "Le 
Rock", "The Hammer", "Bongo. For 
your further enlightenment, the 
mastering was carried out by Ted "Mr 
Clean" Jensen. (N.J.M.)

World Record Club recordings reviewed in 
these columns can be obtained only through 
the Club, membership of which involves 
purchasing not less than one record per year. 
For details: World Record Club Pty Ltd, 605 
Camberwell Road, Hartwell 3124. Tel. (03) 
29-3636.

Special quality album

COLLABORATION. Kunihiko Meets
Eiji. Stereo, Audio Lab ALJ-1007. 
(From M.R. Acoustics, P.O. Box 110, 
Albion, Qld 4010.)
This is another in the series of special 

quality albums produced by Audio Lab 
in Japan. It is extremely well packaged 
in a double fold album, with jacket 
notes covering the inside faces. Unfor­
tunately for Australian buyers, the 
jacket notes are in Japanese and all I 
can tell you about the two 
"collaborators" is that one is a top-line 
pianist, as at home with the "cocktail 
lounge" kind of playing as he is with 
free wheeling jazz. The other has skills 
to match on clarinet. Add an ac­
complished but unnamed player on 
double bass and a drummer to match, 
and you have as much as I can discover 
about the group.

There are six numbers on the two

THE SENSUOUS SOUNDS OF SILVETTI, 
Spring Rain, Hispavox L36469 Festival 
release.
Hispavox engineers have done it 

again, with another "pop" type record, 
displaying technical skills that put the 
record in the demo class. The bass is 
very tight and clean and being a 
"Disco" release there's plenty of bass

Recording Engineering & 
Production Courses

If you are serious about Audio 
Engineering and are willing to attend 

lectures, hard study and and practical, contact

John Burnett & Steven Penning
A.S.R.E.

Tin Pan Alley Recording Studios, 
54-56 Alfred Street, Milsons Point, 

922 6301.

Melbourne's newest supplier of Electronic 
Components conveniently located to all 

Northern suburbs.
Everything at competitive prices.

A sample of just a few products available 
I.Cs, Transistors, Resistors, Capacitors, 

Hardware, Musical Accessories, Records & Cassettes.

TASMAN ELECTRONICS
12 Victoria Street, Coburg, Vic. 3058 

Phone (03) 354 5062

sides adding up to about 38 minutes of 
playing time:

Perdido — These Foolish Things Re­
mind Me Of You — Autumn Leaves — 
Gone With The Wind — My Funny 
Valentine — Blues.

Two of the numbers are in sentimen- 
tal mood, the other four in 
predominantly jazz style but all highly 
listenable. As you would expect of this 
label, and of the price in Japan as well 
as Australia, the quality is outstanding. 
(W.N.W.) 

and percussion to prove it.
The eight tracks are: Spring Rain — 

Primitive Man — A Smile At Dawn — 
Two Cups Of Coffee — Voyage Of No 
Return — Coconut Rain — Fortune 
Teller — Contigo. The wordless chorus 
doesn't add much but if you're "into" 
the "Disco" scene, give the record a 
hearing; you will most likely buy it. 
(N.J.M.)
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AT LAST: a take anywhere, 
use anywhere CB radio
WHY BE TIED TO A MOTOR
VEHICLE OR POWER POIHT?
Dick Smith has done it! Now there's NO excuse to leave your CB i 
in the car or at home when you really want to take it with you . . J 
Dick has developed this incredibly versatile CB carry case — a case designed 
to take a stock standard CB and turn it into a completely portable unit 
without any modification to the set whatsoever!
The case takes a battery pack which holds 10 nicads or 8 penlite cells (2 
dummy batteries supplied); and a centre-loaded whip antenna which conn­
ects directly to the CB's antenna output socket. The microphone, all the 
controls, etc, work exactly as in a normal in-car or base CB radio.

Use your CB anywhere you like - carry your own power 
and antenna with you.
Heavy duty fibre case not only carries your CB when you're 
out, it protects the CB from scratches and marks all the time.
Extra-wide carry strap securely attached for hours of 
fatigue-free wearing.

Microphone is clipped securely to the case - it won't fall off 
and is always within easy reach.
The optional antenna fastens to the case in either vertical or 
horizontal position - for wearing, or for using as a 'base' 
station.
Optional battery compartment is pre-wired to plug straight 
into either a Dick Smith or Midland CB, as supplied.

AND THE BEST PART OF ALL ABOUT 
THIS »(CREDIBLE CASE:

« //

IT'S FREE!
YES! Normally this case is top value for $25.00 ... now we'll give you one as a bonus with any 
of these magnificent CB radios from Dick Smith Electronics:
Wonderful Wasp (Cat D-1520) Was $129.50 Now only $99.50 including the portable case! 
Mighty Midland 857 (Cat D-1429) Was $139.50 Now only $119.50 including the portable case!
Majestic Midland 882 (Cat D-1436) Was $149.50 Now only $129.50 including the portable case!

The case also fits the DICK SMITH BUMBLEBEE (Cat. D-1510) Sensationally reduced to $49.50 
— BELOW COST — was $79.50. Case extra.

Case is supplied without antenna & \ 
battery compartment as shown right. 
Antenna & battery compartment are 
extra.

e ',c

I PORTABLE CB CARRY CASE ।
I Cat. D-9010...................$25.00
I ACCESSORIES:
■ RattPrv rnntcnnar ■■ Battery container for Dick Smith
I sets: Cat D-9011 ......... $6.50
I Battery container for Midland 
■ sets: Cat D-901 2.......... $6.50
■ Centre loaded portable antenna
I Cat D-9013................... $14.50

MAIL ORDER CUSTOMERS: We’ll 
send any of these sets (with the case) to 
anywhere in Australia for only $5.00 
extra — by Comet. Simply ask for the 
special freight offer with your order!

DICK SMITH ELECTRONICS S3
SYDNEY 125 York Street, SYDNEY Ph 29 1126 MELBOURNE 399 Lonsdale Street, MELBOURNE. Ph 67 9834 

147 Hume Hwy. CHULIORA Ph 642 8922 '”->-OUUI IHL RICHMOND Ph 42 1614

162 Pacific Hwy. GORE HILL Ph 439 531 1 BRISBANE ’66 Logan Road BURANOA Ph 391 6233 
30 Giose Street. PARRAMATTA Ph 683 1 133 Anri A inr

AUlLAIUl 203 Wright Street, ADELAIDE Ph 212 1962

SHOPS OPEN 9AM to 5 30PM 
(Satuiday 9AM 12 noon) 

BRISBANE 1 2 Hom 'eatlmi

ANY TERMS OFFERED ARE TO 
APPROVED APPLICANTS ONLY

Many lines available fiom th.
Dick Smith Electronics Oupt 'Arf

MAILORDERS po Box 747, Crows Nest, N.S.W. 2065 Post and packing extra. Dealers across Australia.
Broadway . Bondi . Chatsv.ood - Liverpool 
Mn.mda . Mt Dimtt . Pairamatta . RiiMdaml 
and Warunqah Mall
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CB SCENE
THE IONOSPHERE, SUNSPOTS AND 
LONG DISTANCE CONTACTS

From time to time, reference is made in books and magazines to 
the Ionosphere, to sunspots, and the effect that they have on the 
transmission and reception of radio signals. What’s behind these 
terms and, in particular, how significant are they to operation on 
the 27MHz CB band?

by NEVILLE WILLIAMS

In seeking an answer to such 
questions, it is very easy to get rapidly 
lost in a maze of technical terms, and to 
end up nowhere in particular! Let's try 
to keep it simple, for a change, and save 
you any special feats of memory.

Fortunately for our well being, the 
earth is surrounded by a layer of air, 
comfortably dense at ground level but 
becoming rarefied at increasingly 
higher altitudes.

Normally we regard the air as being 
transparent to radio waves and, at the 
altitudes at which human beings nor­
mally live and travel, this is substantially 
true. Radio waves travel through it 
without being greatly affected, from 
radio and television stations to 
receivers in the surrounding area; 
between CB transceivers 20 or 30km 
apart; and so on.

It should be noted, however, that we 
referred in the foregoing paragraph to 
air "at the altitudes at which human 
beings normally live and travel". Above 
this, at altitudes of about 50km and 
beyond, the air may become "ionised", 
and likely to influence the behaviour of 
radio waves reaching it from terres­
trial radio transmitters of one kind and 
another.

What happens is that intense radia­
tion from the Sun, in particular ultra­
violet radiation, dislodges electrons 
from individual gas molecules in the 
upper atmosphere. As a result, the 
otherwise neutral air becomes an elec­
trically significant layer containing 
negatively charged free electrons, and 
positively charged ions. Hence the term 
"ionised".

This layer of rarefied air, prone to 
ionisation, lies between about 50km 
and 500km above the Earth's surface, 

and is referred to as the "Ionosphere". 
In practice, it has a quite profound 
effect on radio transmission and recep­
tion.

To quote the most familiar example, 
the transmitting towers of modern 
medium-wave broadcast stations are so 
designed that they radiate as much of 
their energy as possible substantially 
parallel with the terrain; engineers 
refer to it as "a low angle of radiation", 
or "the ground wave". The signal so 
transmitted typically serves a region of 
radius 50 to 150km, depending on cir­
cumstances.

However, some of the energy from 
the transmitter is inevitably radiated 
obliquely upwards — "high angle 
radiation" or "the sky wave" — so that 
it reaches the Ionosphere. From here it 
may be reflected (or deflected) back to 
earth, with the Ionosphere acting as a 
kind of radio mirror. Thus, a broadcast 

"/ don't know what the regulations say, but it certainly works!"
(From W. F. Harrison, 68 Rickard Rd, Narrabeen 2101)
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station may be received clearly hun­
dreds, or even thousands, of kilometres 
beyond the range of its normal ground­
wave signal. This is commonly referred 
to as "skip" reception.

In the early days of broadcasting, sta­
tion operators used to relish reports of 
long-distance or "DX" reception, as an 
indication of the potential coverage of 
their transmitters. Nowadays, however, 
they use transmitting antennas design­
ed to minimise high angle radiation for 
at least two reasons:
• They prefer to concentrate as much 
of the available energy as possible in 
the ground wave, so as to provide the 
strongest possible signal to their target 
audience — the audience that keeps 
them in business!
• The broadcasting control authorities 
are keen to minimise sky-wave 
transmission, since it greatly aggravates 
mutual interference Between stations 
throughout the continent, attempting 
to provide a broadcast service to 
specific local audiences.

On the short-wave bands, the posi­
tion is rather different. Here the inten­
tion may be to broadcast to areas 
deliberately remote from the transmit­
ting site, for ethnic, political or 
propaganda reasons. Such stations ex­
ploit sky wave transmission to circle the 
globe, bouncing the signal off the 
Ionosphere back to earth, then back to
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(B SCEHENATIONAL SEMI­
CONDUCTOR S RADIO 

PARTS GROUP COMBINE TO 
OFFER THE BEST PRICED 

LCD DIGITAL WATCHES IN 
AUSTRALIA.

Dad models hours minutes seconds 
month & date with backlight.

DADWS mens chrome 
with strap........................... $25.00

DADYS mens gold plated 
with strap........................... $29.00

DADWB mens 
chrome with 
bracelet $29.00. 
DADYB mens 
gold with bracelet 
$34.00.

Chronograph­
stopwatch with 
split & lap timer 6 
digit display 
hours minutes 
second or date 
and day.
DBSWB mens 
chrome with 
bracelet $47.00.

KEK & KEM models hours minutes seconds month & date with backlight.

KEKWS ladies 
chrome with strap 
$29.00.

KEKYS ladies 
gold plated with 
strap $32.00.

KEMWB deluxe 
ladies chrome 
with bracelet 
$49.00.

KEMYB deluxe 
ladies gold with 
bracelet $53.00.

PLEASE SEND ME THE FOLLOWING....................................................................................

I AM ENCLOSING CHEQUE □, MONEY ORDER □, OR PLEASE DEBIT MY
BANKCARD NUMBER.....................................................................................................................
SIGNATURE........................................................................................................................................
NAME (BLOCK LETTERS).............................................................................................................  
ADDRESS.............................................................................................................................................

DISTRIBUTED BY:

I Radio Parts Group
■mL 562 SPENCER STREET, WEST MELBOURNE (03) 329-7388
V 1,(13 DANDENONG ROAD, EAST MALVERN (03) 211-8122

the Ionosphere and so on, in a 
multiple-skip path.

It so happens that the 27MHz CB 
band lies within the short-wave or HF 
(high frequency) portion of the spec­
trum where skip transmission and 
reception can readily occur. It is for this 
reason that there are occasional DX 
breakthroughs to countries such as 
New Zealand, USA and Japan.

If the Ionosphere was a stable layer of 
upper air, always ionised uniformly 
between the same altitudes and to the 
same degree, it would not have been 
necessary to use the word "occasional" 
in the preceding paragraph. The fact is 
that the Ionosphere is far from stable.

Being a function of rays from the Sun, 
the nature of atmospheric ionisation 
varies around the world according to 
whether it is night or day in that par­
ticular region. This will be evident from 
the fact that skip transmission and 
reception of broadcast band stations is 
prevalent at night, but rare during the 
day. Long distance short-wave recep­
tion also follows a 24-hour pattern, 
depending on the night/day situation 
along the transmission path.

Again, there is a seasonal factor in 
pattern of ionisation above different 
parts of the globe, depending on 
whether it is summer, winter or a tran­
sitional period.

Just to complicate things even 
further, the nature of the ionisation 
determines that part of the radio spec­
trum which will be effectively reflected. 
For different times and seasons and 
over different paths there will be an 
"LUF" (Lowest Useable Frequency) and 
an "MUF" (Maximum Useable Fre­
quency). Above thè MUF, radio waves 
simply go straight through the 
Ionosphere, to be lost in outer space.

Nowadays, a good deal is known 
about the behaviour of the Ionosphere 
and out of this has come terms which 
are both confusing and forgettable, un­
less one applies oneself to understand 
and memorise their significance: the D 
Layer, the E Layer, and others known as 
F, F1 and F2. Those concerned with 
such matters observe the height of the 
respective layers, the degree of ionisa­
tion, the frequency segment which 
they will reflect, skip distances and so 
on.

They can predict the frequencies 
most appropriate for given transmission 
paths around the Earth for various dates 
and times. Short-wave stations base 
their time and frequency schedules on 
such predictions, while they are also 
used by amateur operators keen on 
DX working. In fact, an Ionospheric 
prediction chart for amateurs appears 
in each issue of this journal.

Even so, Ionospheric predictions are
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(B SCENE
rather like weather forecasts, and for 
somewhat related reasons: they can 
predict major behavioural trends and 
probabilities but they can be inade­
quate in terms of detail. Just as the 
weatherman may be surprised by local 
sunshine or the local storm which can 
make or break an outing, so the 
Ionosphere can turn on local highly 
reflective zones which may earn the ti­
tle "sporadic E" (layer).

As we said earlier, the CB band on 
27MHz is in that part of the spectrum 
which is subject to Ionospheric reflec­
tion but only occasionally, when the 
MUF (Maximum Useable Frequency) 
happens to rise above 27MHz. Without 
trying to get any more deeply involved, 
at least you will know the reason for 
those occasional DX breakthroughs.

Now for the subject of Sunspots.
As we explained earlier, the prime 

source of ionisation of the Earth's up­
per atmosphere is radiation from the 
Sun and this, itself, is a highly variable 
quantity.

While one can soon get lost in the 
physics of the Sun, one of the 
phenomena which greatly influences 
the amount of radiation affecting the 
Ionosphere is that of Sunspots — 
darker areas which occur on the Sun's 
surface. When the Sun is "quiet" — no 
Sunspots visible — ionisation is at its 
lowest and reflection of the top end of 
the HF spectrum (including 27MHz) is 
minimal. When the Sunspot count is 
high, the reverse is the case.

While there is a good deal of argu­
ment about detail, it appears that the 
number of Sunspots goes through a 
minimum/maximum cycle about every 
11 years. The important consideration, 
right now, is that the Sunspot activity is 
increasing towards a predicted peak

On the lookout for recruits, the Eastern Suburbs (Sydney) VKCB Club holds a 
kerbside exhibition in a shopping centre, displaying the call sign VK2BVS and an 
invitation to "Talk to the World by Amateur Radio". Ten club members passed the 
recent Novice Licence examination.

DSE CASE TURNS CB 
TRANSCEIVER INTO 
A PORTABLE
With the introduction of their new 
“Porta Pack” accessory, Dick 
Smith Electronics have overcome 
one of the familiar bugbears of or­
dinary CB transceivers — their lack 
of portability, once away from the 
car or the operating table.

The "Porta Pack" is a tough and ser­
viceable carrying case which will house 
any of the Dick Smith or Midland AM 
transceivers. It is made of a tough, 
leather-look fibre material, which 
resists scratching and which will effec­
tively protect the equipment inside. Its 
wide shoulder strap is fully adjustable, 
allowing the Porta Pack to be worn in 
any likely position, even around the 
waist.

The optional antenna, a 5ft centre 
loaded whip, mounts either vertically 
for normal carrying, or across the case 
when it is being used on a horizontal 
surface, eg as a temporary base station.

At the bottom of the case is an op­
tional battery compartment, which will 
accommodate 10 nicads or 8 dry cells (2 
dummy batteries are supplied). The 
pack is pre-wired to a plug which con­
nects to the tranceiver's power socket. 
The pack can be removed easily from 
the case, to facilitate charging or 
changing batteries.

Internal measurements of the Porta 
Pack case are approximately 165mm 
wide and 58mm front-to-back, with a 

around 1981-2. That means increasing 
ionisation, a more intense Ionosphere, 
and more frequent DX breakthroughs 
on 27MHz.

For those CBers interested in inter­
national DX (illegal, by the way) it may 
sound like good news, but it may as

clearance of about 210mm above the 
battery pack. Price of the Porta Pack is 
$25, plus the optional battery container 
at $6.50 and the optional centre-loaded 
telescopic antenna at $14.50.

Alternatively, the Porta Pack case 
itself is available free with future 
purchases of a Dick Smith "Wasp" 
transceiver at $99.50, a Midland 857 at 
$119.50, or a Midland 882C at $129.50. 
The antenna and battery pack must be 
purchased separately, however.

DSE claim that any one of the 
abovementioned tranceivers, com­
bined with the newly available 
accessories, add up to outstanding 
value in terms of true all-purpose CB 
equipment.

easily mean utter confusion. At various 
times, the CB bands in a major city are 
already cluttered and if they are 
suddenly inundated with signals pour­
ing in quite unintentionally from other 
cities or other countries, it may become 
quite impossible to work anything but 
strong local stations.

The real sufferers will be those 
operators who use their CB for 
deliberate 2-way local communication 
of a personal or business nature, as dis­
tinct from chance encounters. Instead 
of having to compete merely with local 
contacts, they will find the channel 
cluttered with interstate or inter­
national chatter. In America, the FCC 
has predicted that clutter on the 
channels during DX breakthrough may 
reduce the effective range for 
customary local contacts by between 
20% and 50%.

It has already increased the pressure 
on the FCC to announce a new CB 
allocation in the UHF spectrum, which 
will not suffer from skip effects, 
irrespective of the Sunspot count.

In Australia, it can only boost interest 
in the now accessable UHF CB band on 
the part of those who want reliable 
point to point contact. ®
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The rig that has taken Australia by storm!

$13.00
$13.00
$13.50
$59.00

t> ÍO «CFWMO COMTWOLJUew

68 Eastern Road

Perth 446.3232
Adelaide 43.7981
Gold Coast 32.2644
Canberra 82.3581

all rigs predelivery checked!
/r I ICOM IC-22S 

¿Qy CJIXlL FMjransceiver

SPECIkL OFFER 
$299.00 The popular 

machine!
SPECIAL SHIPMENT AT THE OLD PRICE’ 
2M FM MOBILE 
MOST POPULAR 2M RIG IN AUSTRALIA!

Yes. ICOM have made available a special shipment of the famous IC22S 
radio at the old price. Over 200,000 of these reliable rigs have been sold 
world wide. Synthesised, this 22 channel rig utilises a diode matrix for 
channel selection. Comes complete with spare diodes for adding addi­
tional channels. Hurry before they run out. Limited offer.

PORTABLES
IC202E 2ni ssb portable (new model)
IC502 6m ssb portable
IC402 70cm ssb nortable, coming soon!

NEW 70cm SSB portable 
usb.lsb.cw. first shipment 
arriving next month I

KENWOOD 
TL922 Linear amplifier 
TR3200 70cm fm portable 
TR7400A 2m fm mobile 
TR7500 2m fm mobile 
TS600 6m all-mode 
TS700SP 2m all-mode 
VFO820S VFO for TS520S 
VFO820S VFO for TS820S

$1,389.00 
$229.00 
$475.00 
$280.00 
$565.00 
$810.00
$155.00 
$183.00

Stacks uf top
70cM BEAMS (JAYBEAM) 

88/70cM, 18.5 dBd gain, 88el, length 3.98M 
48/70cM, 15.7 dBd gain, 48el, length 1.83M 
PBM18/70, 18el, 14.9 dBd gain, length 2.8M
D8/70cM, twin 8el. 70cM. 12.3 dBd, 1.1M
2M ANTENNAS

Scalar M22T % wave whip 
Scalar M25T 5/8 wave whip 
Bases for above
Magnetic Bases
ARX-2 Ringo base antenna
TRAP VERTICALS

V4JR 40-10M, 5.2M high, no guys 
V5JR 80-10M, 6.7M high, no guys 
14AVQ/WB Hy-Gain, 40-I0M 
I8AVT/WB Hy-Gain. 80-10M
SWR/PWR METERS

VC2 twin meters, 3-150 MHz cal. chart 
SWR200 Oskerblock 2-200 MHz 
SW410A 140-500 MHz, direct reading 
SW210A 1.8-150 MHz, direct reading 
SWX777 up to 30 MHz, professional
VALVES 

$102.00 
$79.00 
$71.00 
$62.0(T

$7.00
$17.50

$4.00
$19.00
$49.00

$99.00 
$165.00
$109.00 
$155.00

$34.00
$75.00

$129.00
$96.00

$131.00

6146B for Uniden, Kenwood, Yaesu 
6KD6 for early Yaesu linears
6JS6C for FT 101 series
572B for Yaesu linears

VICOM

$219.00
$219.00

expertise!

TS520S HF Transceiver
TS820S HF Transceiver 
AT200 antenna tuner 
SM220 Station monitor 
HC-2 World Clock
MC-50 Desk mic.
SP520 Matching for TS520S
SP820 Matching for TS820S

quality accessori
ANTENNA CHANGE-OVER RELAYS (DAIWA)

CX-2L 1.8 thru 170 MHz, lOOw pep max 
CX-2H 1.8 thru 450 MHz, 200w pep max
COAXIAL SWITCHES (DAIWA)

CS201 2 position, high pwr, up to 500 MHz
CS401 4 position, high pwr, up to 500 MHz

$48.00
$69.00

$25.00
$59.00

SPEECH COMPRESSORS (DAIWA)

RF440 phasing type, 6dB gain
RF550 filter type, 6dB gain

MORSE KEYS

HK702 deluxe key with marble base
HK708 economy key
HK706 operator’s key
MK701 manipulator (side swiper)
EK103Z electronic Keyer
Palomar IC Keyer

LOW PASS FILTERS

FD30M 32 MHz Fc, 1 Kw max, 3 stages 
FD30LS 32 MHz Fc, 200w max, 3 stages

BALUNS

AS-BL for beams
BL50A 50 ohm 4 Kw model for dipoles
BL70A 70 ohm 4 Kw model for dipoles

$135.00
$179.00

$39.00
$21.00
$25.00
$43.00

$169.00
$149.00

$35.00
$20.00

$31.50
$26.00
$27.00

IC 7OI SMALL ENOUGH FOR MOBILE!
^aiising tne latest technology, the IC701 is small enough to mobile yet 
sophisticated and easily interfaced with microprocessors. Standard in every 
IC701 are two independently selectable digitally synthesised VFOs at n_ 
extra cost! Your new IC701 comes complete with high quality electret 
condenser desk mic and 90 day warranty backed by VICOM. Price $1380 
(AC power supply extra).

IC 211 2m all-mode $785.00
The famous IC211 2m all-mode transceiver from ICOM. Covers the full 
4MHz and standard features include pulse type noise blanker, front panel 
discr. meter, VOX, and computer interface facility. And your new IC211 
carries the VICOM 90 day ' ’warranty backed by spare parts and technical

High quality state of art

90 day
$770.00 

$1,145.00
$175.00 
$319.00
$34.00 
$45.00 
$30.00 
$65.00

rotators

NEW FROM DAIWA, QUALITY ANTENNA POtatod? COMPLETE WITH 240VAC CONTROL BOX R°TAT0RS

Model DR7500S medium duty cion nn
Model DR76OOS heavy duty <|y JV $259.00

antennas
HY-GAIN ANTENNAS
Hy-Quad 10/15/20 2 elements 
204Ba 4el monobander for 20m 
203Ba 3el monobander for 20m 
TH3MK3 10/15/20m 3 el beam 
TH3Jr 10/15/20m 3el beam 
TH6DXX Thunderbird 6el tribander 
Long John 5el widespaced for 10/1 Im

HUSTLER MOBILE ANTENNAS 
BM-1 deluxe universale bumper mount 
RM20/15/10 resonators 
RM40 40m resonator
RM80 80m resonator 
M02 fold-over mast

2M BEAMS 

$369.00
$279.00
$220.00
$299.00
$229.00
$399.00
$180.00

$25.00 
$22.00
$24.00 
$27.00 
$33.00

5Y/2M Jaybeam, 7.8 dBd, length 1.6M, 5el
8Y/2M Jaybeam, 9.5 dBd, length 2.8M, 8el 
I0Y/2M Jaybeam, 11.4 dBd, length 4.4M. 1 Oel

$39.00
$47.00
$79.00

DEALER ENQUIRIES INVITED

SOUTH MELBOURNE VIC 3205 
PH (03) 699.6700 Telex AA30566

Sydney 
Brisbane 
Hobart

681.3544
38.4480
43.6337

Melbourne 836.8635
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Increasing 28MHz activity, ITU news, RTTY contests &c
Australian novice licensees and good propagation conditions have 
increased world wide activity on 
increase in the number of awards to

The introduction of the Australian 
novice licence has seen a very marked 
increase of activity on 28MHz. In fact, 
rare DX stations can be heard calling 
only VK novice stations. It has also 
resulted in a growth of the "Ten-Ten" 
international net.

The "Ten-Ten" movement began 
some years ago in Southern California 
when some amateurs feared that the 
band might be lost to commercial or 
other interests, the main aim being to 
populate the band. Since then the 
movement has grown and there are 
now well over 20,000 members 
throughout the world.

To become a member it is necessary 
to work five DX or 10 local members, 
and obtain details of their membership 
numbers.

Within the Ten-Ten organisation 
many chapters have been formed, each 
having a series of awards. These are ob­
tained by acquiring a required number 
of points through contacts on 10 metres 
with members of the Ten-Ten organisa­
tion and members of the particular 
chapter. A membership fee is charged.

The regional representative of Ten- 
Ten International is Peter Williams, 
ZL1BEB, Kaihere R.D., Ngatea, New 
Zealand, from whom full details are ob­
tainable.

To assist members to qualify for 
awards, chapters conduct nets on 
various frequencies. Here are details of 
some. , , .

Australia: VK4 Gold Coast Chapter — 
Saturday 2200GMT, 28.505MHz; 
Flagstaff 10/10 Chapter (VK3) — Sunday 
0100GMT, 28.545MHz; Welcome 
Stranger Ten-Ten Chapter (VK3) 
Sunday 0100GMT, 28.530MHz.

New Zealand: Down Under Ten-Ten 
Chapter (ZL1) — Wednesday 0800GMT 
29.005MHz; Canterbury Ten-Ten 
Chapter (ZL3) — no details received.

USA: Central Florida Cyprus Chapter 
— Wednesday 0100GMT, 28.665MHz;

Radio clubs and other organisations, as well as individual amateur operators, are cordially 
invited to submit news and notes of their activities for inclusion in these columns. 
Photographs will be published when of sufficient general interest, and where space permits. 
All material should be sent to Pierce Healy at 69 Taylor Street, Bankstown 2200.

the 10 metre band, sparking off an 
be gained by keen operators.

New Orleans Chapter — Thursday 
0130GMT 28.715MHz.

ITU NEWS
At the present time, October 23 to 

November 17, 1978, a most important 
International Telecommunication 
Union meeting is in progress in Geneva 
in preparation for the World Ad­
ministrative Radio Conference in 
September, 1979.

This is a meeting of the International 
Radio Consultative Committee (CCIR) 
technical experts who, by recommen-

Mr R. E. Butler, from Telecom Australia, 
Deputy Secretary-General of the ITU.

dine various technical parameters, will 
enaole decisions made at WARC 79 to 
be based upon the latest agreed-to 
technical and operational advice.

One of the personalities responsible 
for ITU organisation and activities is an 
Australian, Mr Richard E. Butler, Depu­
ty Secretary-General ITU.

Mr Butler, seconded from Telecom, 
is the most senior ranking Australian in 
the United Nations system of specialis­
ed agencies. Elected in 1968, he was re­
elected for a further term in 1973.

During this term of office Mr Butler 
has addressed many international 

forums on telecommunications and its 
many facets, from systems to economic 
aspects and benefits to mankind, in­
cluding the amateur radio service.

On September 11,1978, he addressed 
the inaugural seminar meeting in New 
Delhi, India, of the United Nations 
Development Program on Rural 
Telecommunications.

The purpose of the seminar was to 
study tne problems of providing effec­
tive telecommunication services to 
rural areas and possible technical, 
economic and administrative solutions. 
In the course of his address, Mr Butler 
referred to recent advances in 
technology making it possible to 
provide and operate services for 
remote areas at far less cost than in the 
past.

More than 30 countries were 
represented at the seminar, with 
Australia among those presenting 
special discussion papers.

Even with his international ITU com­
mittments, Richard Butler has found 
time to attend functions and address 
members of the amateur service. In 
fact, he formally opened the 11th trien­
nial conference of the Region I division 
of the International Amateur Radio 
Union held at Miskolc-Tapolca in 
northern Hungary, April 24-28, 1978.

In his address, Mr Butler referred to 
the encouragement Hungarian 
authorities were giving in providing 
means for practical training and help to 
radio amateurs. The importance of the 
self-training aspect of the amateur 
service was also mentioned.

"This is a fundamental aspect in 
telecommunication development seen 
with its capital intensive and manpower 
orientations in order to produce ef­
ficient services at the low« A practical 
costs. It is a corner-stone of the ITU 
technical co-operation program in 
favour of developing countries; in­
deed, more than two-thirds of such ex­
penditure is devoted to projects con­
cerned with telecommunication train­
ing. The existence of a strong national 
radio amateur service can be an in­
valuable help in such objectives."

Mr Butler had also visited the 
amateur satellite station HG5BME at the 
Technical University of Budapest and 
was impressed by the demonstration of 
an OSCAR orbit. His appreciation of
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the work being performed by amateurs 
associated with the AMSAT-OSCAR 
programs included this comment ", . . 
it is the duty of radio amateurs to see 
that the enormous possibilities of space 
communication reach the general 
public."

Responding to those comments Noel 
Eaton, VE3CJ, president of the IARU, 
expressed the appreciation of the 
amateur service for the many years of 
co-operation it had received from the 
ITU and the advice and encouragement 
amateur radio had received from Mr 
Richard Butler.

AMATEUR TELEPRINTER SOCIETY
For the past year, an RTTY news 

broadcast has been made each Sunday 
on behalf of society members and is the 
only official broadcast of its type in 
Australia. The international amateur 
standards of 45.5 bauds and a 170Hz 
shift is used for all transmissions. The 
broadcasts are made from authorised 
stations in Sydney.

These broadcasts are made on the in­
ternational amateur RTTY frequencies 
of 7045kHz and 14090kHz at 0030GMT 
Sunday morning and on 3545kHz at 
0 9 3 0 G M T Sunday evenings. 
Transmissions are also made on 
146.6MHz at the same times.

The high frequencies appear to give 
complete coverage of Australia. It is 
possible that, soon, arrangements can 
be made for rebroadcasts in each 
capital city.

The WAEDC European RTTY contest 
will be held over the weekend 
November 11-12, 1978. The operating 
times are 0000GMT Saturday to

Chirnside electronics
ANYTHING TO OO WITH AMATEUR RADIO" CON TACT CHIRNSIDE FIRST

W;
» FRG-7000 ’ V

Full Coverage 0.25-29.9 MHzr-ioie
FT-901DM.communication receiver

$675

FT—101EComplete AC-DC Transceiver with Built in RF processor The rig comes complete with mic and cables.
260 PEP SSB, 180 Watt CW, and 80 
Watt AM plus lots of other features. 
OUR PRICE: $899.

FRG-7 
FRG-7000. 
NEW YO-101 
COAX 
ROTATORS 
BEAMS 
VERTICALS 
LINEARS 
SWR METERS 
COAX PLUGS 
MORSE KEYS 
WORLDCLOCK

HY-GAIN 
ANTENNAS. 

1B-AVT80-10M
TH-3 Jr. 20-15-10 M Beam.

All priest include Seles Tax. Freight and Insurance^xtr*. * 
Prices and specifications are subject to change without notice.

ALL THIS AND LOTS LOTS MORE!!!!
CHIRNSIDE ELECTRONICS. 26 Edwards Road, Lilydale, 3140. Phone: (03) 726 7353.

2400GMT Sunday. All bands 3.5MHz to 
28MHz may be used. Although the 
contest period is 48 hours only 36 hours 
operation is permitted. The 12 hour 
break may be taken over one but not 
more than three periods. All rest 
periods must be shown in logs. The ex­
change of contest numbers is the usual 
RST report plus three numbers com­
mencing at 001 and progressing one for 
each contact. Additional points can be 
gained for reporting previous QSO's to 
a European station (QTC).

In NSW two RTTY VHF repeaters are 
in the process of being activated. One 
to be in Sydney and the other in 
Maitland.

The society has kits of demodulators, 
modulators, filters, etc, for RTTY work. 
If you wish to ioin the society and 
receive its newsletter send $2 to the 
Secretary, ANARTS, 14 Atchison Street, 
Crows Nest, NSW 2065.

RADIO CLUB NEWS 
PROSPECT COUNTY AMATEUR 

RADIO GROUP:
The main objectives of the group are:

1. To provide a common meeting place 
for western district amateurs.

2. To train interested persons to 
become amateurs.

3. To promote and improve the stan­
ding of amateur radio in the area.
4. To provide a community service, via 

amateur radio communication, in 
times of need.
Meetings are held on the fourth 

Tuesday of each month in the Soldiers 
Memorial Hall, Artillery Crescent, 
Seven Hills, (near the Seven Hills 
railway station), at 7.30pm. All in­
terested persons are invited to attend 
and there is no obligation to join the 
group.

An informal on-air meeting is held 
each Monday evening at 7.30pm on or 
near 28.485MHz.

Kenwood are to release a 
new 30W PEP HF Mobile 
Transceiver with full 10m 
coverage, digital display

CONTACT CHIRNSIDE FIRST.

Z « À $729

TS-520S H F Transceiver ac only
TS-820S HF Digital Transceiver ac only.
SP-520 Matching speaker for TS-520S.
SP-820 Matching speaker for TS-820S Inc.fllters.
VFO-820 Matching VFO for TS-820S.
VFO-520 Matching VFO for TS-520S.
SM-220 Monitor Scope Kenwood series.
DG-5 Digital Display for TS-520S. 
DS-1A DC Converter TS-520-820.
AT-200 Matching Antenna Tuner Power meter
Optional crystal Biters.
MC-35S Hand Mike HI Z. irnuir™.
MC-50 Base Mike HI and LO Z. C0M C*701

The postal address is PO Box 109, 
Toongabbie, NSW 2146.

GEELONG AMATEUR RADIO-TV 
CLUB: The talk for November 10,1978, 
is to be by Ian McDonald, VK3AXH, the 
radio inspector for the Ballarat area, of 
which Geelong is a part. A section of 
Ian's talk will deal specifically with in­
terference problems.

GARC meetings are held in the club 
rooms Storrer Street, East Geelong. 
Visitors are welcome.

ORANGE AND DISTRICT AMATEUR 
RADIO SOCIETY: From the September 
issue of "Tuned-In", the monthly 
newsletter of ODARS, comes this 
report; A rather remarkable 
breakthrough on two metres occurred 
during the evening of September 10, 
1978. Ian Cousins, VK5IK, at Eudunda, 
near Adelaide was heard loud and clear 
through channel 2 FM repeater 
VK2RAO.

Bruce Thomas, VK2FD, at Guyong 
made the first contact and later worked 
VK5IK direct on 146.00MHz with good 
signals each way.

Other stations VK5IK worked were 
VK2ZSX, Gosford; VK2ZDY and VK2BXT 
Moree; VK2TK and VK2ASY Orange; 
VK2ASM, VK2AXB, VK2BTE, VK2BGA 
and VK2WR Sydney; VK2APP Young; 
VK2ZAY Gunnedah; VK2AOH Mit- 
tagong; VK2ADZ Griffith and VK1RC 
Canberra.

Andrew VK5ZCP located south east 
of Adelaide was also worked by Peter 
Carter, VK2TK Orange.

The Central West Net may be heard 
at 8.00pm Tuesday evenings on 
3572MHz. Join in and meet the ODARS 
members.

FAR SOUTH COAST RADIO CLUB 
(NSW): Formed in March, 1978, the 
club has a membership of 20, most be­
ing visitors on holidays. The main ob­
ject of the club is to install a channel 3 
FM repeater. It will be situated north of 
Bega and is expected to cover the south 
coast from Nowra to the Victorian 
boarder. Call sign will be VK2RFS.

The secretary is Ken Kelly, VK2MJ, 9 
Hill Street, Merimbula, NSW 2548. 
Telephone (0649) 51624.

SOUTH EAST RADIO GROUP: In 
1960, a small group of short-wave 
listeners in Mount Gambier, Sth Aust., 
formed the South East VHF Radio 
Group. Membership grew and two 
years later the present title was 
adopted.

In 1976, the club obtained a licence 
to operate a two metre FM repeater to 
close the communication gap for 
mobile operation between Adelaide 
and Melbourne. The repeater station 
was designed and built by local 
amateurs and operates under the call 
sign VK5RMG on channel 6.

For the past two years, the group has 
conducted very successful technical 
courses.

At present, the group meetings are 
held in the South East Community 
College but hope to purchase a suitable
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CPU-2500R - 2 meter FM transceiver

YAESU

Yaesu brings a Central Processing unit 
to VHF communications
Computer technology is brought to 
bear in the revolutionary CPU-2500R 
2 meter FM transceiver from YAESU. 
Sophisticated circuit design and 
renowned YAESU quality 
workmanship are yours today with 
this exciting new transceiver from 
YAESU — where performance comes 
first!

Features
■ Heart of the CPU-2500R, a central 
processing unit (CPU), performs 
complex control operations while you 
just flick a switch.

The BUSY indicator lights up 
when a signal is being received, 
and the ON AIR lamp lights up 
during transmission.

The CPU scanner will search for 
a clear or busy channel, as desired. 
In the manual mode, a press o' 
the microphone PTT switch wi!. 
halt the scan instantly.

The illuminated meter indicates 
received signal strength and rela­
tive transmitter power output

Single shaft control for volume 
and squelch. No more fumbling 
for knobs while mobile.

Select between simplex or *600 
kHz repeater offset. The keyboard 
microphone also lets you program 
any split you desire for all channels

Push this button to shift the 
channel frequency 5 kHz up.

Push a button and flick a switch 
for instant programming and 
recall of up to 4 memory channels.

A bright LED displays 
memory channel in use.

"Optical Coupling" selection of 
800 channels eliminates noisy, 
unreliable rotary switches. The standard microphone con 

tains up/down scanner controls.

The CPU scanner allows instant 
sweeping of the band with push 
button ease

In addition to automatic tone 
burst, a tone call button permits 
manual transmission of a repeater 
access tone.

The keyboard microphone con 
tains up/down scanner controls, 
a two-tone encoder for autopatch, 
and remote provision for dialing 
in operating or memory fre 
quencies

■ 800 PLL synthesized channels are 
available in 5 kHz steps over the entire 2 
meter band. A photo-interrupter 
frequency selection technique is used, 
and full 6 digit frequency display is 
provided.
■ The CPU scanner moves you 
instantly up or down the band, and will 
search for a busy or clear channel, as 
desired.
■ Four memory channels available for 
simplex or repeater operation, and 
additional memory channel may be used 
for split of up to 4 MHz. The CPU will 
scan just the four memory channels, if 
you wish.

■ Choice of standard microphone, with 
up/down scanner controls, or the 
keyboard microphone. The keyboard 
mike allows up/down scanner control, 
remote selection of dial or memory 
frequencies, and contains a two-tone 
encoder for autopatch or control 
purposes.
■ A subaudible tone guarded squelch 
encoder/decoder is an available option, 
for silent monitoring of busy channels.
■ A dual gate FET front end lets you 
pull in weak signals, while the 
transmitter puts out a solid 25 watts. 
■ Convenience features include “busy 
channel” and “on the air” lamps, a 
memory backup feature, and manual or 
automatic tone burst selection. Your 
CPU-2500R is protected against high 
VSWR and reversed power supply 
polarity.
■ Ease of operation is ensured by 
careful selection of positions for 
controls and switches. Engineered for 
performance, using the latest 
technology, the CPU-2500R is truly a 
first-class set. YAESU promises you 
nothing less!
For a leaflet containing all specifications 
and full-color illustrations, contact Bail 
Electronic Services.

CPU-2500R

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 'ucilities. We don’t just sell a set, 
our concern extends tiiroughout the life of your 
equipment.

Contact us for details of other Yaesu equipment plus the 
accessories required to complete your station.
All equipment from Bail’s carries a 90-day warranty 
and complete service back-up.
Prices and specifications subject to change without notice.

I______"I ELECTRONIC 
r*~yw SERVICES

fred bail 

JIM BAIL
VK3YS

VK3ABA

60 Shannon St., Box Hill North, Vic., 3129. 
Ph. (03) 89 2213

Yaesu Agents in Australia since 1963

Radio amateur equipment from B.E.S. also sold by — JAS 7879-4

W.A Radio Communication Services, H. R. PRIDE, 26 Lockhart St.,
Como, 6152 Ph. 4504379

WILLIS TRADING CO.. 429 Murray St., Perth 6000 Ph. 21 7609
S.A. FARMERS RADIO PTY. LTD.. 20 Stanley St., Plympton 5038 Ph. 293 2155
TAS. G. T. ELECTRONICS, 131 Westbury Rd., South Launceston 7200 Ph. 44 4773

J. D. ELECTRONICS, 64 Wentworth St., Launceston 7250 Ph. 44 5000
PRINS RADIO, 123 Argyle St., Hobart 7000 Ph. 34 6912

N.S.W. Aviation Tooling. STEPHEN KUHL, 104 Robey St., Mascot 2020 
Amateur & Novice Comm. Supplies, W. E. BRODIE, 23 Dalray St.,

Ph. 667 1650

Seven Hills 2147 Ph. 624 2691
DIGITRONICS, 186 Parry St., Newcastle West 2302 Ph. 69 2040
RIVERCOM, Sid Ward, 9 Copland St., Wagga Wagga 2650 Ph. 21 2125

QLD. H. C. BARLOW, 92 Charles St.. Aitkenvale. Townsville 4814 Ph. 79 8179
MITCHELL RADIO CO., 59 Albion Rd.. Albion 4010 Ph. 57 6830

ACT. QUICKTRONIC. Jim Bland. Shop 11, Altree Crt., Phillip 2606 Ph. 81 2824
82 2864



SPECIAL PURCHASES

A precision automatic and manual record­
playing unit fitted with Garrard Synchro-Lab4 
pole shielded motor to provide constant speed 
conditions for the 10V4 inch aluminium turntable.

AH

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 inspection and the interchange 
or replacement of cartridges to be carried out simply and quickly.

Fine stylus force adjustment and bias compensation are both 
calibrated for accurately setting the arm to give optimum playing con­
ditions for the chosen cartridge.BASE & PERSPEX COVER FOR GARRARD

GARRARD Model SL65B~
RECORD CHANGER AT LESS THAN 1/3 LIST PRICE — 

(RECOMMENDED RETAIL PRICE $110.00) $35.00
SUPPLIED WITH SHURE M7Ms MAGNETIC CARTRIDGE AND DIAMOND STYLUS.

Also available with ceramic cartridge and $30
changers new in original cartons
Send S.A.E. for full specifications

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.
POST AND PACKING EXTRA Send SAE for details
NSW $3.75 vic., SA & Qld $5.75
Tas., WA & NT $7.00 (Reg. post $2.00 extra)OR B.S.R. UNITS $29.50 EXTRA PLUS FREIGHT

GARRARD M.82
TRANSCRIPTION

with pickering 
magnetic cart. 

& diamond stylus

CHANGER/PLAYER

$60.00
Plus Post & Packing

AWA 8in BASS SPEAKER
Type 8wac impedance 8 ohm power handling 20 watts RMS. 
$10.00. P and P NSW $2.00, Interstate $2.50.

GARRARD
CC10A

NEW - A.W.A. - PLESSEY 
2 WAY HI-FI 

SPEAKER SYSTEM
RECORD 

CHANGER
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 (1014") 
Aluminium platter. Cue and pause control. Cartridge tilting lever, Magnetic car­
tridge diamond stylus. Size 375 x 335 x 170mm (1414" x 1314" x 6%") 4.5kg 
(101b).
NSW $3.60. Vic.. SA, Qld $5.80. Tas. $5.50, WA & NT $7.75. (Reg. post $2.00 
extra). Base & perspex cover $35.00 extra — plus postage.

$15.75

A.W.A. 8WAC-8" bass speaker as 
above, Plessey 3" tweeter with C/0 
condenser, speaker silk, innabond & 
cabinet plans. Post & packing, N.S.W. 
$2.00, Interstate $3.50.

Fitted with a Sonatone Garrard 
Ceramic Cartridge Sapphire Stylus 
supplied with template and instruc­
tions. Post & packing NSW $2.50. Int 
$3.50.

$19.50
SPECIAL PRICE

ALSO AVAILABLE WITH 
FOSTER 1" DOME 

TWEETER AT $6.50 EXTRA.

NEW GOODMAN-FOSTER 3-WAY 
4-SPEAKER HI-FI SYSTEM 53900 per kit
Frequency Range 45 to 22,000 cycles Power rating 25 watts RMS lmp-8ohms 
Supplied in kit form (lees cabinet) each kit comprises two English Goodman 8” 
bass units. Foster 5” mid range. Foster 1" dome tweeter crossover components 
Ocodenser* and inductance innabond, speaker fabric and plans of cabinet Cabinet 
dimensions 23" x 13" x 10". CABIN ENTS AVAILABLE.

Post & packing extra: NSW $2 70; VIC, SA, QLD. $4 70; WA $5 70 
(REGISTERED POST $2.00 EXTRA IF REQUIRED) cabinents ava i I a b I e

NEW MAGNAVOX — MV80 — SO WATT SPEAKER SYSTEMS 
A* «Mturmf In fob. 1f7t loouo of tloctronlc Today

Complete kit of parts (less cabinet) comprising Magnavox 10-40 10" bass unit. 
625 mid range 6” two XJ3 dome tweeters, crossover network, innabond, speaker 
•ilk and plans of cabinet.
<07 AH freight extra per rail or air freight./ ,UU Cabinet available.
PER KIT 830 System also available.________________________

NEW STANDARD B.S.R. C129
RECORD CHANGERS________

woe AA Incl. spare [LESS THAN
bridge and stylus P4 LIST PRICE)

Fully automatic turntable plays up to six 
records automatically and single records 
automatically or manually as required 11" 
turntable. Cue Si pause control. Record 

. . . speeds 331/3, 45 and 78 rev./min. Finished
in black with silver trim. Player and changer spindles supplied. Fitted with ceramic 
cartridge. Post & packing extra. NSW $2.70; Vic., Qld, SA $3.70; WA $4.70 
(registered post $2 extra if required)

Spare cartridge and stylus for above $3 50 (list price $10.00).

B.S.R. STEREO PLAYER MODEL
LESS THAN 14 LIST PRICE P-128B $39.00 WITH SHURE 

M75CS MAGNETIC CARTRIDGE
PROFESSIONAL SERIES

Auto or manual operation 3 speed 1114" diecast 
turntable 4 pole shielded motor. Slide-in cartridge 
carrier Counter-balancea pick-up arm Fine stylus 
force adjustment & bias compensation Damped 
lever type cue & pause control. Diamond styles.

Post and Packing extra.
NSW $2 75. VIC. SA & QLD $4 75 Tas WA & NT $6 00 (reg post $2 00 extra)

GENESONICS 10 
SOLID STATE 

PORTABLE
This sensitive & selective pocket radio using 6 tran­
sistors & 4 diodes is suitable for most local & country 
areas. Fitted with a 214" speaker & supplied in attractive 
& durable plastic cabinet. Earphone supplied. Operates 
on two 1.5V pen cells. Were $6.95. Reduced

POST FREE

$4.90

CLASSIC RADIO
245 PARRAMATTA RD. HABERFIELD 2045. PHONES 798-7145, 798-6507.
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building in the near future.
To assist in this project the Group 

have organised a lottery to be drawn on 
December 22, 1978. The first prize is a 
Kenwood TS520S transceiver; second 
prize a Kenwood R300 receiver; third 
prize a Kenwood desk microphone and 
fourth prize a Kenwood world clock. 
The total value of prizes is $1141.00. The 
first prize has been donated by Trio 
Kenwood Aust, and International Com­
munications Systems of Port Adelaide.

Tickets at $1.00 each may be obtained 
from: Lottery Committee SERG, PO Box 
1103 Mount Gambier SA 5290. There 
are 6000 tickets available.

Opposition to any extension of TV 
channel 5A service is very strong in the 
Mount Gambier area. Over 60 letters of 
protest have been fully endorsed by 
their state member of parliament who 
forwarded them to the member of 
federal parliament.

For details of SERG classes and ac­
tivities write to the secretary, PO Box 
1103, Mount Gambier, SA 5290.

WESTLAKES RADIO CLUB: The club 
is to conduct a contest for novice or full 
call amateurs from 0800GMT December 
9,1978 to 0759GMT December 10,1978.

The object is to encourage contact 
between amateur stations in Australia, 
New Zealand and New Guinea during a 
24 hour period, with special emphasis 
on contacts with novice and club 
stations.

Full details are available from the 
Contest Manager, Westlakes ARC, PO 
Box 1, Teralba, NSW 2284.

Meetings and classes for WIA Youth 
Radio Scheme certificates and PMG ex­
aminations for amateur licences are 
held each Saturday afternoon and 
Wednesday evening at the club rooms 
York Street, Teralba. Telephone 
(049) 58 1588.

MEDIUM FREQUENCY DX
From December 12, 1978, Charlie 

Shaw, VK9NI will again be operating on 
160 metres from Norfolk Island from 
0800GMT. He will be operating CW on 
1803kHz every other day and looking 
for ZL's on 1810kHz and VK's on 
1825kHz. Charlie's postal address is PO 
Box 27, Norfolk Island.

REPEATER NEWS
Increasing interest in 25kHz channel 

separation has emphasised the inade­
quacy of the present numbering 
systems, for both simplex and repeater 
channels, which is based on 50kHz 
separation. This has prompted the NSW 
Repeater Committee to suggest a new 
numbering system, which it is currently 
publicising in order to invite comment.

For repeaters, the new system would
use a four digit number based on the
last four digits of the repeater output

IONOSPHERIC PREDICTIONS FOR NOVEMBER
Reproduced below are radio propagation graphs based on information supplied by the Ionospheric 
Prediction Service Division of the Department of Science. The graphs are based on the limits set by 
the MUF (Maximum Usable Frequency) and the ALF (Absorption Limiting Frequency). Black bands 
indicate periods when circuit is open. 11 78
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frequency, ie, the present channel 1 
(repeater input 146.050/output 146.650) 
would be designated channel 6650. The 
next channel, between the present 
channels 1 and 2 would be 6675.

The scheme has been designed to be 
compatible with modern digital 
readout displays, which are gaining in 
popularity. As well as being directly 
related to frequency, and therefore un­
likely to become redundant, the system 
has the advantage that (with one excep­
tion) the first digit indicates whether 
the offset required is up or down. 
Where the first digit is six the offset is 
down; where it is seven the offset is up. 
The exception is the current channel 8 
which would become 7000 but with the 
offset down.

Simplex channels would use a three 
digit figure, by omitting the last digit. 
This is to permit differentiation 
between repeater and simplex 
channels.

ETHNIC TV PROGRAMS
Just before these notes went to press 

it was announced that the federal 
government intends to introduce 
ethnic TV programs early in 1980. 
Initially these will be pilot programs, on 
existing ABC channels, as time permits. 
Ultimately, the programs are to have 
their own transmitters in the UHF band, 

While this will not provide any im­

mediate benefit to amateurs or viewers 
in channel 5A areas, the acceptance of 
the UHF concept by the government is 
a step in the right direction.

Thus encouraged, amateurs should 
continue their pressure to have all 
"odd" channels eventually phased out 
and, more importantly, to halt the ex­
pansion of channel 5A. There is still no 
cause for complacency.

THE WIRELESS INSTITUTE 
OF AUSTRALIA

New South Wales Division

14 Atchison Street, Crows Nest, N.S.W. 2065 
Telephone: 43 5796

WOULD YOU LIKE TO JOIN THE RANKS of 
AMATEUR RADIO ENTHUSIASTS?

The Institute conducts Courses for the A.O.C.P. or 
L.A.O.C.P. with the benefit of expert guidance 
throughout your studies.
PERSONAL CLASSES for 1979 will commence on 
Tuesday, February 6, at 6 p.m. at Crows Nest, and 
will continue for three terms to December in 
readiness for the February 1980 examinations.
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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WE'VE A LOT IH STORE FOR THE AMATEUR
YAESU ANTENNAS

YAESU
Incredibly popular mobile antennas
RSE-M-2 gutter grip Cat. D-4100 $32.50
RSE-2A 2m %wave stub Cat. D-4102

$10.95

NEW incredible CPU-2500RK 2M unit. The 
best 2M FM unit in Australia today! Hi/lo 
power 25/3 watts, full up/down scanner, 4 
memories and full keyboard entry. See it in

RSL-145 6m/2m combined whip 
Cat. D-4104 $23.95

RSL-3.5 80m mobile whip Cat. D-4110
$19.95

RSL-7 40m mobile whip Cat. D-4112
action today! CatD-2889 $575.00
FT-227R 2M synthesized. Cat. D-2890

$395.00
FT-227RA with up /down scanner.
Cat. D-2891 $445.00

RSL-14

RSL-21

RSL-28

20m mobile whip

1 5m mobile whip

10m mobile whip

PVC dust cover with each 
Al FRG-7, FRG-7000, FT-101E, 

FT-901 D, FL2100B sold 
★ Cat. D-9050 usually $3.95

HY-GAIN
18AVT 80-10m trapped vertical

Cat. D-4302
TH3JR 3 element triband beam

Cat. D-4304
TH3MK3 large 3 element beam

$19.95
Cat. D-4114

$20.95
Cat. D-4116

$20.95
Cat. D-4118

$20.95

$125.00

$189.00

Cat. D-4306 $259.00

Receivers
FRG-7 HF receiver Cat. D-2850

TH6DXX 6 element thunderbird 
Cat. D-4308

BN86 balun Cat. D-4300
$325.00

$19.50

$395.00
FRG-7000 deluxe HF receiver Cat. D-2848

Shortwave antenna kit Cat. K-3490

HF Equipment
FT-7 mobile unit Cat. D-2866

$695.00 
$9.50

$565.00
FL-110 200W linear Cat. D-2884 $255.00 
FT-101 E transceiver Cat. D-2860 $975.00 
FL-2100B 1.2kW linear Cat. D-2546

$585.00
FTV-250 2m transverter Cat. D-2894

FT-301

FP-301

FC-301
FT-901

$339.00
S/S 200W transceiver Cat. D-2870

SAVE $100.00 ! $895.00
AC power supply Cat. D-2872

$195.00 
antenna tuner Cat. D-2896 $249.00 
D ultimate transceiver Cat. D-2854

$1375.00
FC-901 new antenna tuner Cat. D-2855

$289.00
YC-500S 500MHz counter Cat. D-2892

$549.00
QTR-24 world clock Cat. X-1054 $33.00
YD-148 new desk mike Cat. C-1118 $44.50

Multimeters
Multimeter and transistor tester — 34 ranges
— quality unit Cat. CL1136 
Super value meter Cat. Q-1024 
High sensitivity professional unit 
100kohm/volt Cat. Q1100

$54.50
$27.50

$29.75
FET high impedance meter Cat. Q-1200

$59.50
Don ’t forget post & packing extra on 
all items — Minimum charge $1

WILSON
System 1 tribander Cat. D-4330
System 2 tribander Cat. D-4332

OSCARTRAK
$350.00
$269.00

Take the hassle out of satellite work.
Complete kit for both OSCAR 7 and 8 — 
full instructions.

Cat. K-3480

$Ç50
lã^™

EXC-2 2metre converter - ideal for OSCAR
Cat. D-3832 $35.50

11m- 80m transverter - ideal for novices to 
make use of that old CB rig Cat. K-3134

$89.50
2m RF power amplifier kit - 10W in/50W
out- real value. Cat. K-3132 $27.50
Heavy duty FU-400 antenna rotator com­
plete with control box and power supply.

$135.00
rotator and control box only Cat. D-5000

$119.00
BL-50A 2kW PEP weatherproof balun

Cat. D-5310 $21.50
Balun kit 2kW PEP 3-30MHz Cat. D-5350

$9.00

INCREBIBU 
BARGAINS!

MULTI -7 CRYSTALS RPT 4, 
8; CH 51 Cat D-6336

Now only
M -11 /QUARTZ 16 CRYSTALS
CRYSTALS RPTs 1-8.

Now only $4^ PAIR

REDUCED FROM-$9r5e-

2M Transceivers
Quartz 16 2m.FM transceiver Cat. D3009

incredibly, only 
TR—2200 Cat. D-3210
TR—7200 Cat. D-321 5
TV—502 2m transverter Cat. D-3502

Morse
now only

Economy key - value Cat. D-7105

$169.50
$189.00
$199.50

$245.00

$1.80
Quality key - precision built Cat. D7101

$14.75
Hi-Mound deluxe key Cat. D-7104 $25.00 
Electronic keyer kit Cat. K-3470 $37.50
paddle only Cat. D-7103 $17.50
Morse code trainer kit - includes oscillator 
and key Cat. K-3472 $5.90

[built up unit Cat. D-7110 $7.90]
Morse code cassettes - teach yourself - set of
two Cat. D-71 06 only $7.90

Accessories
Shinwa 500W L.P. filter Cat. D-7080

$19.50
Viking 5kW L.P. filter Cat. D-7086 $37.50
Type 101 rugged coax relay Cat.

small egg insulators Cat. D-5300 
large egg insulators Cat. D-5302

Books
ARRL Handbook Cat. B-2218
Radio Handbook Cat. B-1106 
mini log book Cat. B-2235

D-5210
$44.50

$0.80
$1.20

$12.75
$23.95 
$2.00

SSB for the radio amateur Cat. B-2212
$6.75

Amateur operating manual Cat. B-2208
$6.90

Getting to know OSCAR Cat. B-2220$5.50
Great circle map Cat. 4502 
Amateur callsign map Cat. B-2264 
Novice radio guide Cat. B-2280 
Standard log book Cat. B-2258

$3.00 
$1.95 
$4.75 
$2.50

EASY TERMS ON ALL ITEMS OVER $111.00 ON 10% DEPOSIT.*

DICK SMITH ELECTRONICS «_
SYDNEY 125 York Sheet, SYDNEY Ph 29 1126 

147 Hume Hwy, CHULLORA Ph 642 8922 
162 Pacific Hwy, GORE HILL Ph 439 5311 
30 Giose Stieet. PARRAMATTA Ph 683 1 133

MAIL ORDERS p 0 Box 747, Ciows Nest, N S W 2065 Post and packmq extra

MELBOURNE 399 Lonsdale Street, MELBOURNE Ph 67 9834 
656 Bridae Road, RICHMOND Ph 42 1614

BRISBANE 166 Loqan Road BURANDA Ph 391 6233

ADELAIDE 203 Wright Street. ADELAIDE Ph 212 1962

. Ini»--. ,tv,ni,ibi- It mu »h. 
Du k Sin-h E i-iJtmm - C.’iiti-

SHOPS OPEN 9AM tt( 5 30PM 
S.tturday 9AM I? mm„

BRISBANE 1 2 Hum -mm.

ANY TERMS OFFERED ARE TO 
APPROVED APPLICANTS ONLY

Dealers across Australia
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Yaesu FTV250 Transverter extends HF to 2 metres
Amateurs anxious to extend from HF into VHF, using the popular 
HF modes — SSB, CW, and AM — may well consider the Yaesu 
Musen FTV250 Transverter, in conjunction with their existing HF 
transceiver, as one approach.

The FTV 250 is designed for 144- 
148MHz operation in conjunction with 
the Yaesu Musen FT series of HF 
transceivers. It is capable of handling all 
amateur transmission modes; AM, SSB, 
CW, and FM, assuming these are 
available in the HF transceiver. 
However, for reasons we will explain, 
its role in the modern FM scene is 
restricted.

It is best regarded as a means of put­
ting the other modes on two metres 
and its value for money assessed on this 
basis. If it passes this test the FM 
capability may be regarded simply as a 
gift horse.

As well as its own transverter func­
tion, it provides the means to connect a 
second (6-metre) transverter to the HF 
transceiver at the same time and to 
select any one of the three com­
binations.

Coverage of the 144MHz — 148MHz 
band is achieved by tuning the four 
segments of the 28MHz — 30MHz band 
of the HF transceiver. The four 
segments are used for each 2MHz 
coverage ie, 144MHz — 146MHz or 
146MHz — 148MHz, dependent on the 
position of a transverter switch.

On transmit the 28MHz output from 
the HF transceiver is heterodyned with 
the output of crystal oscillators mul­
tiplied to 116MHz or 118MHz (a crystal 
for each 2MHz segment), amplified and 
fed to a 2N5591 final stage, giving an RF 
output, through a two stage RF filter, of 
around 10 watts.

The receiver uses a dual gate MOS 
FET RF amplifier. The output 
heterodynes with the crystal oscillators 
(116MHz or 118Mhz) to a 28MHz IF 
signal. This passes through a buffer 
amplifier to the HF transceiver, and is 
processed as a normal 28MHz signal.

A switch on the front panel allows 
either exciter drive level or relative 
power output to be indicated on a 
meter. Other controls are; a three posi­
tion switch — off, and the two band 
segments, 144MHz — 146MHz or 
146MHz — 148MHz; a tune control for 
optimum signal circuit performance of 
receiver and transmitter; a gain control 
for the RF amplifier stage; and three 
LED indicators to show which unit — 
HF, 6-metres, or 2-metres — is being 
used. ii .

The transceiver is well constructed 

with each section adequately shielded. 
No spurious signals or "birdies" were 
observed. The stability of both 
transmitter and receiver was very good 
and reports on audio quality were very 
complimentary, indicating that the 
audio from the HF transverter is not 
affected by processing to 2 metres.

The tune control operates via varac­
tor diodes to tune the appropriate 
transmitter and receiver tuned circuits. 
It is very effective and there was no 
noticeable drop in receiver perfor­
mance or transmitter power between 
144 and 148MHz.

On-air checks were made over a

period of ten days using an FT901D HF 
transceiver fitted with a memory unit. 
The antenna was a home made half 
wave vertical at heights varying from 
one metre to seven metres above 
ground at a good VHF location.

We found that the method of fre­
quency selection can sometimes be 
confusing and inconvenient. One 
cause of confusion is the fact that the 
2MHz in the HF band — 28 to 30MHz — 
is used twice to provide the total 4MHz 
VHF coverage. This means that the one 
HF reading on the transceiver can in­
dicate either one of two possible 2- 
metre frequencies. Unless the operator 
takes due account of the transverter 
switch position, he may listen or 
transmit on the wrong frequency.

Some inconvenience is experienced 
when frequency changes involve cross­
ing the boundary between one 500kHz 
segment and another, with the need to 
reset the HF transceiver dial at each 
boundary. These problems can be at 
lease minimised by preparing a fre­
quency conversion chart.

Performance on SSB was very good, 

although there was only a limited 
amount of traffic available during the 
test period. Tuning into an existing 
signal automatically puts the 
transmitter on the same frequency, as 
in the HF mode, and no mental fre­
quency conversion is involved. 
Initiating a call requires a little more ef­
fort in this regard, assuming the need to 
use a specified frequency.

As stated earlier, FM operation, in­
volving fixed channels, repeaters, etc, 
tends to be restricted, one of the 
limitations being the frequency selec­
tion system already discussed.

But it is repeater operation, requiring 
a 600kHz frequency split, that suffers 
most. It is possible only if the HF 
transceiver is fitted with a memory. 
Even then, having entered the ap­
propriate frequencies in the memory 
system, it is still necessary to switch 
from one band segment to another, as 
well as operate the memory button, for 
each send or receive operation.

Using a repeater as a calling frequen­
cy to establish contact, and then 
transfering to a simplex channel, can 
become an involved switching and tun­
ing procedure.

The foregoing comments apply pure­
ly to the physical operation of the unit. 
Their importance may vary, according 
to the dexterity of the operator, and 
they do not detract from its electrical 
performance.

In all modes both transmitter power 
output and receiver sensitivity 
appeared to be well up to the maker's 
specifications. On FM, contacts were 
made both through repeaters (4, 5 and 
8) and direct on simplex channels. 
Good strength signals were also receiv­
ed from the beacons at Dural and High 
Range, near Bowral.

At the same time, an RF power out­
put of 10W seems rather low, par­
ticularly compared with more conven­
tional SSB equipment, and considering 
the total cost of the equipment used to 
generate it.

Also, the incorporation of a 600kHz 
offset frequency oscillator, for repeater 
operation, would greatly improve the 
versatility of the unit.

While all units are factory aligned, 
the instruction manual gives setting-up 
procedures, photographs showing 
component location, parts list, circuit 
diagram and alignment instructions for 
eacn section, should that become 
necessary.

The FTV 250 under review, and the 
FT901D with memory unit, were 
supplied by Dick Smith Electronics, 
Sydney. The FTV 250 has In advertised 
price of $329. (PJH VK2APQ)
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136 VICTORIA RD MARRICKVILLE NSW 2204 PHONE 51 3845 1

ELECTRONICS CENTRE

FOR BARGAIN PRICES • PERSONAL ATTENTION • SLICK MAIL 
ORDER SERVICE • CUSTOMER SATISFACTION •

SUPA DUPA SCOOP
TELESPORTS SUPER 6TV GAMES

ri

FACTORY SCOOP SAVE 66%
GARRARD MODEL SL65B 

CHANGER-PLAYER

COMPLETE KIT $11 QR■VII ^>| l.^u INCLUDING AY3-8500 CHIP

• THE ONE WITH THE GUN — AS SEEN ON TV • KIT INCLUDES 
FACTORY ASSEMBLED PRINTED CIRCUIT BOARD WITH 
TRANSISTORS, RESISTORS, CAPACITORS, l-C, AND OTHER 
COMPONENTS PROFESSIONALLY SOLDERED • CABINET • 
SPEAKER • GUN • POTS • SWITCHES • KNOBS • CIRCUIT • 
EXTRA SIMPLE TO COMPLETE • TWO TARGET SHOOTING GAMES 
• 4 BAT AND BALL GAMES • 2 BAT/BALL SIZES • 2 ANGLES • 
2 SPEEDS • P+P NSW $1.75. INTERSTATE $2.75.

ONLY 
$35.00 
SHURE MAG.
CARTRIDGE

Base and Perspex Cover 
with hinges, teak or wal 
nut $29.00. Freight NSW 
$4.50. Interstate $6.50.

240V 50Hz • Synchro-Lab 4 Pole Motor • 3 
speeds • 1016" 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 
1216" x 41/6" above and 3” below Mounting Plate 
PP NSW $3.75, Vic, SA, Qld $5.75, WA $7.00

RECHARGEABLE 
BATTERY

6V
1.2AH

NICKEL CADMIUM 
RECHARGEABLE 

BATTERIES

HONEYWELL STROBLITE
ELECTRONIC FLASHING SIGNAL LIGHT 

Powerful strobe beacon. Can be seen for miles in all directions. 
300 times brighter than an ordinary torch. Flashes for 7 hours on 
2 C size batteries. Lightweight pocket-size 6in x 1!6in x 2in. 
Waterproof, floats with beacon up. A must for boating, camping, 
hiking, flying, skiing, fishing.

Fully sealed in high impact moulded 
case. 3W x W x 2". Ideal for 
photographers, cavemen, skindivers, 
hobbyist. $4.95 p.p. NSW 80c. 
Interstate $1.20. Plug-Pak charger to 
suit. $5.50 p.p. 80c. Interstate $1.20.

SIZE D 
$20.00 
SIZE C 
$13.80

1.2V 4AH $5.50 ea;

1.2V 1.8AH $3.75 ea;

SIZE AA 1.2V 500MAH $2.00; 
$7.60

4

4

for

for

for

SIZE 21 6 9V 90MAH 7 CELL $9.35 ea. 
P+P NSW 90c; INTERSTATE $1.20

$12.95
incl. P.P.

PLAYMASTER 3-41 L LOUDSPEAKER SYSTEM

$32.75
No 1 Unidirectional

FM WIRELESS 
MICROPHONES

• THE FIDELITY YOU WANT AT 
A PRICE YOU CAN AFFORD •

$24.75
No 2 Omnidirectional

(You can't trip over the mike cable — there isn’t any)
FM wireless microphones have an in-built mini transmitter and operate in 
conjunction with an FM radio receiver within 88-106MHz freq. Band Nos 1 and 2 
ideal for indoor use + club, board room, etc. Nos. 3 and 4 especially designed for 
outdoor use. Specs. Nos 1 and 2. Electret condenser 1.5V at 2.5mA. Field 

strength less than 50UV/M at 50ft.
SUBMINIATURE models are now available. No 3 size 13 x 43 x 10mm. Operating 

radius approx 800 metres $75.00 ea.
No. 4 size 35 x 30 x 10mm. Operating radius approx 1500 metres $75 ea.

30 WATTS RMS • FREQ. 30-20.000Hz • MAGNAVOX 
MIGHTY 8-30 DRIVER • 6-25 MID • PHILIPS 
AD0160/T8 TWEETER • SPECIALLY DESIGNED FREQ. 
DIVIDER NETWORK • BEAUTIFUL TEAK VENEERED 
CABINETS • FULLY LINED WITH ACOUSTIC PACKING • 
WT. 40KG • DESPATCH AUST. WIDE • $229.00 PAIR

PLAYMASTER LOUDSPEAKER KITS
Included in each kit — 3-way cross-over system • Connecting Data • Cabinet 
Data • Innerbond Acoustic Packing • Grille Cloth •

MAGNAVOX MV-50 LOUDSPEAKER SYSTEM
FREQUENCY RANGE 35Hz to 20KH?. INPUT POWER 50 WATTS. SENSITIVITY 
AT 5m 1W INPUT. 91dB. 60 LITRE, BEAUTIFUL WALNUT CABINET WT 50kg.

$275.00 pair

3-41 L
8-30 8in Driver
6-25 6in Mid range
Ad0160/T8 Dome Tweeter

MV-50
10-40 10in Woofer
6-25 6in Mid range
2 x XJ3 Dome Tweeters

$65.00 $87.00

C-CORE 
TRANSFORMERS

240V 50Hz primary 
low noise high efficiency

Model JT266 0-18V 8A $22.95 
Model JT235 26.0-26V4A $21.95 
MODEL JT 248, 10V, 10A $22.95.
Model Jt249 0-15V, 8.5-0-8.5V 4A 

for micro processor $23.95
P.P. NSW $2.95 Interstate $3.75

SOLDER SUCKER
Powerful absorption, miniature, with 
nonstick Teflon nozzle. $14.75 p.p. 90c.

HOOKUP WIRE
Very thin and flexible. 9 colours, 7/0076 
PVC. $3.75 100m reel. P P 90c. 25D 
tinned copper fuse wire, 500g on reel, 
$1.80 P.P. 75c.

DESPATCH FON, ROAD, RAIL, AIR.

AWA 
12" 

SPEAKER 
SPECIAL

Model 12uA, 8 ohms, 30W, rms, freq 
35, 6000Hz.
$17.50 p.p. NSW $2.00. Interstate 
$2.75.

ONKYO 
REFLEX 
HORN

8 ohms 12W 
Rugged white plastic 

$9.95
P.P. 90c, Interstate $1.30.

TO CLEAR
12 VDC MINI RELAYS

Size 30 x 25 x 30mm. A1 quality. 500 
ohms. 3 types, dpdt, 4pdt, 6pdt.

$1.75 ea. p.p. 75c.

.001 12KV 
CERAMIC CAPACITORS

10 for $3.00 — P+P 75c

POWER TRANSFORMER
SPECIALS

ALL WITH 240V 50Hz
Type JT251 40V CT 2A
Type JT256 50V CT 2A
Type JT144 56 V CT 2A

22000uF, 40V, ELECTROS 
41/4” X 2y2" dia. — $7.95 ea. 
P+P 85c.

PRIMARY
$10.95 
$10.95 
$13.95

P.p. NSW $2.00, Interstate $3.50.

SERVICE
Moderate charges — Repairs 
guaranteed. Radios, Tape Recorders, 
Cassettes, CB Rigs, PA Guitar Amps, 
Stereos, etc.

END OF LINE EX COMPUTER P-C BOARDS
Fibreglass, cram full of l-Cs, transistors, components.
Board No. 1: 6 x 7400, 4 x 7402, 2 x 7404, 3 x 7413. 2 x 7417, 2 x 7420, 2 x 
7442, 3 x 7493, 2 x 9015, 6 x 74121, 3 x 741457, 10 x 4N28, 1 7410, 7473 
7486, 9314.
Board No. 2: 6 x 7400, 4 x 7402, 2 x 7403, 6 x 7404, 3 x 7420, 3 x 7473, 2 x 
7474, 2 x 7489, 2 x 9015, 2 x 74121, 4 x 74157, 1 x TMS0117NL, 1 x 7410, 
7413, 7442, 7486, 7493
Board No. 3: 7 x 7400, 2 x 7402, 3 x 7404, 2 x 7410, 2 x 7442, 2 x 7473, 2 x 
7486, 7493, 5 x 7412, 1. 3 x 74152, 4 x 74S387, 1 x 9015, 9602, LM309K.
Board No. 4: 7 x 2N3055, 11 x BFY50, 1 x LM309K, 48 x IN4002

P.P. NSW 80c. Interstate $1.20.

$4.50 ea.
WE REGRET THAT PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE
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Australia moves into new frequency plan

The new frequency plan which takes effect on November 23 covers 
medium wave stations in Europe, Africa, Asia and the Pacific. 
Under the new plan, stations will be 9kHz apart instead of 10kHz as 
at present, resulting in 120 frequencies being available on medium 
wave as against 106 at present.

Australian medium wave stations are 
making only minor adjustments, for the 
most part, and will move to the nearest 
9kHz frequency. When frequencies in 
the old and new plans coincide, such as 
on 630, 720, 810, 900, 990, &c, stations 
using these frequencies will normally 
be unaffected. Sydney station 2CH is 
one such. Other Sydney commercials 
will be adjusted as follows: 2GB 870 to 
873kHz; 2UE 950 to 954kHz; 2KY 1020 to 
1017kHz; 2UW 1110 to 1107kHz; 2SM 
1270 to 1269kHz.

In New Zealand, several stations will 
make major moves, generally to a lower 
frequency.

With the changes, opportunity is be­
ing taken to minimise the co-channel 
interference which exists at present 
and to give stations a better operating 
frequency.

Of special interest to DX hunters is 
the fact that North and South America 
remain on the present 10kHz separa­
tion, and it should be possibe to hear 
many stations from North America dur­
ing early evening on split frequencies 
between the Australian broadcasters.

SPECIAL UN PROGRAM
Some months ago it was announced 

by the United Nations radio in New 
York that they would be supplying 
transcribed programs to be broadcast 
from stations in Europe and Africa and 
beamed towards Southern Africa with 
the anti-racism theme. We have heard 
Radio Budapest, Hungary, on Mondays 
at 0300GMT on 11910kHz with one of 
these transcribed programs which was 

recorded in New York. According to 
the BBC, Cairo Radio has also been 
noted with an English program at 1600- 
1645GMT on 17785kHz. The announce­
ment heard at the end of the broadcast 
was "This is the United Nations Radio 
and this program is one in a series 
specially prepared at the United 
Nations Headquarters in New York".

CHILEAN PROGRAM CHANGE
The Voice of Chile has for some 

months operated a schedule which 
rotated the languages throughout the 
day, and it was very difficult to find a 
standard time to listen to a given 
language. The station has adjusted this 
type of schedule and is now broad­
casting 14 English sessions each day.

A new frequency of 11765kHz has 
been heard with English transmission 
from 0230 to 0300GMT and signals are 
good, although there is some sideband 
interference from Havana, Cuba on 
11760kHz. The times of the English 
broadcasts are now as follows: 0100, 
0230, 0400, 0530, 1100, 1200, 1300, 1530, 
1830, 2000, 2200 and 2330GMT.

Another new channel for the Voice 
of Chile is 15125kHz, and this frequency 
has been heard opening at 1100GMT 
and causing some interference to Radio 
Sweden which is broadcasting to 
Australia and New Zealand in English at 
that time. At 1130GMT Sweden leaves 
15125, but the Voice of America is 
heard opening a transmission from 
Greenville on that channel.

The Voice of Chile has verified 
reception reports after one year and, as 
well as a card, a new schedule of broad­
casts has been included. This shows that 
there are 14 English broadcasts each 
day. The best received in this area is at 
2200GMT, carried on 11715, 15140, 
15150, 17715, 17780 and 17800kHz.

DAYLIGHT TIME
Most of the Australian states as well 

as New Zealand have now moved to 
daylight time, one hour ahead of stan­
dard time. This means that overseas 
shortwave broadcasts will be heard an 
hour later in these countries. The main 
change will of course affect late even­
ing listening, when during the summer 
months, reception during the hours of 
darkness will peak, and particularly so 
on the higher frequencies. It should be 
pointed out that Radio New Zealand's 
shortwave service does not stay with 
GMT, in other words, the broadcasts 
from New Zealand are carried from the 
domestic network and therefore are 
heard one hour earlier. The DX World 
program on the first Sunday of the 
month and Mail Bag on the third Sun­
day of the month will be heard at 
0915GMT until February, and in March 
they will revert to their old time of 
1015GMT.

AUSTRIA USING 13M
The Austrian Radio at Vienna is using 

four 13 metre band frequencies, three 
of which are providing good reception 
in this area. Tne frequency of 21470kHz 
is used 0600-0700GMT; 21500kHz 1400- 
1500; 21555kHz 0600-0900 and 
21715kHz 0900-1300. English is broad­
cast 0830-0900 and can be heard on 
21555kHz. At 0600GMT both 21470kHz 
and 21555kHz open at good strength, 
while at 0900 21715kHz is also providing 
listeners in this area with a good signal.

NEW BBC FREQUENCIES
The BBC is using new frequencies 

and relay outlets for its transmissions to 
this part of the world. These include the 
Masira transmissions from the island in 
the Persian Gulf mentioned in the last 
issue, and also increasing use of the An­
tigua station in the Caribbean, which is 
used for the relays of the World Ser­
vice. The Masira transmitters are now 
heard 0900GMT opening on 15310 and 
17770kHz. The frequency of 15310 is 
used between 0900 and 1515GMT, 
while 17770kHz is used from 0900 to 
1130GMT. Another new frequency, this 
one from Singapore, is heard in the

Notes from readers should be sent to
Arthur Cushen, 212 Earn Street, Inver­
cargill, NZ. All times are GMT. Add 8
hours for WAST, 10 hours for EAST
and 12 hours for NZT.
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Asian languages program operating on 
11895kHz. From 1330 through to 
1415GMT the program is in Burmese, 
1415-1445GMT in Vietnamese; this last 
transmission is broadcast from the Far 
East Relay station. As well, another new 
channel 9580kHz replaces 9725kHz and 
broadcasts in Japanese at 2200GMT. 
Mandarin is at 2230 and Cantonese at 
2245.

The Antigua relay base in the Carib­
bean is noted on 17840kHz from 2000 to 
2115GMT with the World Service, with 
some interference evident from 
Prague. 9510kHz carries the World Ser­
vice 0445-0915GMT; 6195kHz 0900- 
0915; and 11775kHz from 1100- 
1330GMT.

RELAYS DISCONTINUED
The use of relay stations to re­

broadcast transmissions on shortwave is 
widely used, and relay bases have been 
established in all continents mainly by 
European broadcasters, Radio Canada 
and the Voice of America. Recently we 
reported that Radio Japan had carried 
out tests through the Trans Europe sta­
tion at Sines in Portugal for reception in 
Europe in order to improve its signals in 
that area.

Since 1969, the broadcasts of Radio 
Peking have been relayed in Europe 
through Radio Albania at Tirana, but 
the recent break in relations between 
China and Albania has resulted in the 
ending of the agreement. According to 
the BBC, some 41 hours of programs 
were relayed by the Albanian station 
for reception in Europe and Africa, and 
these broadcasts were in English, 
Spanish, Portuguese, Serbo-Croat and 
Hausa. Radio Peking is now carrying 
these broadcasts to these areas direct 
from its transmitters in China.

Notes from readers should be sent to 
Arthur Cushen, 212 Earn Street, Inver­
cargill, NZ. All times are GMT. Add 
eight hours for WAST, 10 hours for 
EAST and 12 hours for NZT. In areas 
observing daylight time it is necessary 
to add a further hour.

UGANDA VERIFIES
The Uganda broadcasting Corpora­

tion has confirmed reception of their 
recent test broadcasts in a letter from C. 
A. Kizzakizito, according to Arthur 
Demaine of Auckland reporting in the 
New Zealand DX Times. The present 
schedules of broadcasts from Kampala 
is 0300-0400GMT daily to USA, Canada 
and New Zealand on 15325kHz; 1350- 
1600 daily to East and Central Africa 
with English at 1445 on 6030; 1615-1750 
daily to Southern Africa on 9515; 1800 
on Tuesday, Thursday, Saturday and 
Sunday to Western Africa in English on 
15325kHz.

CHOOSING A RECEIVER
From time-to-time readers ask about 

the best type of receiver for shortwave 
listening and there are several points 
which should be adhered to before 
making the purchase. The coverage of 
the receiver is the first thing to look for. 
It should cover both medium and 
shortwave continuously from 520 to 
26,000 or 30,000kHz. This gives a 
coverage of the 13 and 11 metre bands 
which are now becoming active with 
the higher sun spot count and also 
reception of the 27MHz Citizens Band. 
Another modern adjunct to the 
receiver is its facilities to listen to single 
side-band and as several stations are 
already transmitting in this mode, it 
enables the listener to tune to this type 
of transmission which is unintelligible 
on a normal receiver. Another aspect to 
look for is the portability of the 
receiver. If you plan to take the 
receiver to areas where there is no 
electricity, a set with both power and 
battery operation is essential. The dial 
calibration makes listening more in­
teresting for the newcomer to the hob­
by, and a set with read-out facilities 
showing the exact frequency the 
receiver is tuned to is of great advan­
tage and much more accurate than the 
slide-rule type of dial, which often is 
very poorly calibrated. Readers should 
also use an aerial and an earth with 
their receiver to give it maximum per­
formance and the installation of a light­
ning arrestor at the aerial lead-in 
safeguards your valuable radio from 
damage in a thunder storm.

AMERICAN CHANGES
The three American Gospel stations 

have all been observed on new fre­
quencies over the past few weeks. KGEI 
in San Francisco is using 9685kHz for its 
broadcast in English at 1000GMT, but 
this frequency suffers interference 
from the American Forces Radio 
operating on the same channel.

WYFR Oakland, California has been 
using 21610kHz from 1605-2100GMT to 
Europe. Another frequency 15440kHz is 
used 2300-0200 in Spanish to South 
America while 11855kHz has been 
heard also with Spanish at 0200GMT.

Station WINB, Red Lion P.A., is using 
15185kHz at 2200GMT, but this fre­
quency is also used by the Voice of 
America Philippines in an English 
transmission to South East Asia.

VOA USES NEW FREQUENCIES
New frequencies have been used by 

the Voice of America in their transmis­
sion to Australia and New Zealand for 
our morning reception. The broadcast 
from 2200 until 2400GMT is now carried 
in the 11 metre band for the first time at 
a frequency of 26095kHz from a 
transmitter at Dixon, California. The 
transmission from this site continues to 
be carried on 21610kHz. Two frequen­
cies in the 16 metre band are now used 
from the Philippines for Australia and 
New Zealand, namely 17740 and 
17820kHz.

LISTENING BRIEFS 
EUROPE

FINLAND: Helsinki, recently made a 
frequency change for its service to 
Australia and New Zealand 0930- 
1000GMT and John Mainland of 
Wellington reports 21495kHz now 
carries this broadcast, this frequency 
replaces 17840kHz. The Sunday 
transmission from Helsinki on 
21495kHz 0800-0925GMT is noted by 
John Lewry of Newport, Victoria, as be­
ing received at good strength.

MALTA: The Broadcast of Malta Call­
ing has been observed in English on 
Saturdays 2045-2115GMT. This frequen­
cy of 5980kHz gives good reception and 
is a replacement for the former 
5990kHz.

AFRICA
TANZANIA; Mike Willis of Perth ad­

vises that Radio Tanzania has been 
heard at 1530GMT on 6105 with English 
identification and that there is no sign 
of 9750kHz and it is presumed to be a 
possible frequency change.

CAMEROONS: Yaounde has been 
heard by Mike Willis of Perth reporting 
in DX Post using the frequency of 
7205kHz. The broadcast was in a French 
dialect and the station is noted in 
parallel with 9745kHz at 1520GMT.

KENYA: The BBC Monitoring Service 
report that two 250kW shortwave 
transmitters are to be installed in the 
Nairobi area, to provide better regional 
coverage of the English and Swahili 
Domestic Services and would also form 
the nucleus of an External Service.

ASIA
MALAYSIA: According to the DX 

Digest of India the Voice of Malaysia's 
latest schedule includes Indonesian 
2200-2400GMT and 0900-1600 on 
9750kHz, 6175; English 0625-0855 on 
15295, 9750, 6175, Mandarin 1100-1300 
on 11900; Arabic 1530-1700 on 15295.

PAKISTAN:JRadio Pakistan in its 
world service is using the frequency of 
21625kHz from around 0700-1100GMT 
in Urdu with slow speed news in 
English from 1100-1115. The same 
program is carried on 17665kHz and the 
frequency of 21625 replaces the old 
channel of 15115kHz.

KUWAIT: Radio Kuwait with its 
English broadcasts 0500-0800GMT is 
now using 17740kHz and has been 
heard with news at 0530GMT. Accor­
ding to the announcement, the broad­
cast is also carried on 9650kHz. The se­
cond English broadcast is heard 1800- 
2100GMT on 12085kHz and this is for 
evening reception in the Middle East 
Area.

PHILIPPINES: Radio Veritas Asia is us­
ing 17710kHz for an English broadcast 
0100-0200GMT. News is noted at 
0130GMT and the same program is 
transmitted on 15275. but this frequen­
cy is blocked by Radio Japan. The sta­
tion is requesting reports on the recep­
tion of this transmission, and they 
should be sent to Radio Veritas, Asia, 
PO Box 939, Manila, Philippines. ©
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fl PORTABLE DATA 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.

RW D Oscilloscopes AUSTRALIAN Made to MeasureWW 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.
Telephone 561 2888 Telex 35115

QLD.
S.A.

W.A.
W12/A TAS.

Amalgamated _______ _______ , ,
Warburton Franki (Brisbane) Pty. Ltd., Phone 52 7255 
Protronics Pty. Ltd., Adelaide. Phone 212 3111 
Rogers Electronics, Adelaide. Phone 42 6666 
Cairns Instrument Services, Perth. Phone 325 3144
Associated Agencies Pty. Ltd., Hobart. Phone 23 1843
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New Products

BWD 540 100MHz Dual Trace Oscilloscope
The BWD 540 dual channel 100MHz oscilloscope provides high 
performance and accuracy in a lightweight field portable form. The 
unit can be operated from either AC or DC supplies, with an op­
tional rechargeable battery pack also available. A delayed time 
base facility is also provided.

The BWD 540 model oscilloscope is a 
compact lightweight instrument, 
designed for both laboratory and field 
use. Overall dimensions are 175mm 
high x 345mm wide x 470mm deep. Net 
weight is only 9.3kg.

An 800mm x 100mm rectangular CRT 
tube is featured, which has an internal 
parallax-free graticule with variable il­
lumination. A tilting bail is provided to 
enable a convenient viewing angle, as 
well as bottom and rear feet.

Two independent vertical amplifiers 
are provided, each with 12 calibrated 
sensitivities ranging from 5mV to 20V 
per division. In addition, a x5 range is 
provided on channel 1, increasing the 
sensitivity to 1mV per division.

Uncaliorated vernier controls extend 
the range of each channel to 50V per 
division, and also allow interpolation 
between the selected ranges. Pushbut­
ton switches are provided to enable the 
inputs to be AC or DC coupled, or 
grounded.

The timebase can be triggered off 
either channel 1 or channel 2, or a mix­

ture of both. Switch selection is also 
provided for the vertical display mode, 
and allows either channel 1, channel 2, 
channel 1 and channel 2 in either 
chopped or alternate mode, and 
channel 1 4- channel 2 to be displayed.

Input loading is nominally 1M and 
26pF, and the maximum allowable in­
put voltage is 500V (DC + peak AC). 
Bandwidth is from DC to 100MHz, with 
respect to a 6cm trace. The rise time for 
a 6cm step input is 4ns.

The main timebase covers sweep 
rates from 50ns/div to 1s/div in 23 steps. 
Maximum sweep speed is 5ns/div at x10 
magnification. A vernier control covers 
the ranges between steps, and extends 
the sweep speed to below 5s/div.

The delayed timebase has a similar 
performance, but with only 21 steps. 
Minimum sweep speed is below 1s/div.

Versatile trigger circuitry is provided. 
Response extends from DC to 125MHz, 
and independent source, polarity and 
level selections for the main and 
delayed timebase are provided. Trigger 
coupling not only includes high, low 

and power line frequency selection, 
but TV video also, with line or frame 
lock.

A 10 turn calibrated delay time mul­
tiplier is provided in the bottom right 
hand corner of the front panel. This 
provides a delay range from 100ns to 
10s.

Rear panel facilities include a battery 
socket and companion Use/Charge 
switch (the charger is incorporated), 
DC input terminals, a channel-1 signal 
output, intensity modulation input, a 
main timebase output, and main and 
delayed timebase gating signals.

Accessories supplied with the model 
540 Oscilloscope include a comprehen­
sive instruction manual, which also 
contains sections detailing how the 
various circuits operate, and two probe 
kits.

The probe kits, model P32, incor­
porate a three position slide switch, giv­
ing x1, x10 and Ref positions. They 
come with 1.2 metre leads. Also includ­
ed are an insulating tip, a sprung hook, 
a trimmer tool, a BNC adaptor and an 
IC tip.

In the x1 position, input impedance is 
1M in parallel with 68pF, and the 
bandwidth is from DC to 10MHz. In the 
x10 position, input impedance is 10M in 
parallel with 10.8pF. The bandwidth is 
from DC to 100MHz. On both ranges, 
peak input voltage is 600V.

In the reference position, the probe 
tip is grounded via a 9M resistor, and 
the oscilloscope input is grounded 
directly.

Our overall impression of the model 
540 Oscilloscope was one of a versatile 
and useful test instrument, which 
would be at home in either laboratory 
or field conditions. Operation of the 
controls was quite simple, considering 
the complex nature of the instrument.

We found the switchable probes to 
be quite convenient in use, and allow­
ed rapid selection of the attenuation 
during measurements.

Price of the model 540 Oscilloscope
is $1995, plus sales tax if required. The
optional battery pack is listed as $335
plus tax. Further inquiries should be
directed to BWD Electronics Pty Ltd,
Miles Street, Mulgrave, Victoria 3170.
(D.W.E.).
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A 6-GAME KIT FROM ACE RADIO
What must be one of the cheapest TV games ever is currently being 
offered by ACE Radio for $11.95. Supplied in the form of a knock­
down kit, ready for final assembly, it offers a choice of six games: 
handball, squash, tennis, soccer and two shooting games involving 
a hand “pistol”.

It would appear that the kit is a 
carryover from the original Telesports 
"Super Six" TV game which was 
manufactured and sold locally some 
years ago. In consequence, the main 
games chip would now be regarded as 
a dated design but, for all that, it offers 
the choice of the games listed above, 
plus on-screen scoring, sound effects, 
and options for ball speed, bat size, bat 
angle, and manual/auto operation.

The game operates from a 9-volt 276- 
P battery and draws about 60 milliamps. 
In the original model, a miniature jack 
was provided, allowing it to operate 
from an external mains-powered 9V 
supply. Connection to the TV set is by a 
coaxial cable to the antenna socket.

The kits that we handled contained 
the fully wired circuit board, to which 
was attached the antenna cable, battery 
lead and the cable running to the 
pistol. There were the two halves of the 
plastic case, a battery compartment lid, 
panel transfer and a small package con­
taining sundry knobs and screws.

Being the left-overs from a factory 
production run, the components were 
not presented and packaged with the 
finesse of a regular do-it-yourself kit

The same model receiver was an­
nounced and reviewed in our 
December 1974 issue but the price then 
was $6.95 plus 90c P&P — one of those 
rare cases where selling price has come 
down rather than escalated!

Under the name "Genesonic", the 
receiver measures 1100mm x 70mm x 
33mm, small enough to be packed or 
carried easily.

The receivers currently being offered 
are identical with those offered 
previously and our report published on 
that occasion, still applies: 

but simply supplied in a plastic bag in a 
cardboard box, together with three or 
four roneoed sheets giving a few hints 
relative to adjustment and 
troubleshooting.

Superficially, assembly would appear 
to be simplicity itself: Strip the back off 
the panel label and stick it in place, at 
the same time pushing out the pre­
punched segments corresponding to 
the holes in the panel. Then fit the pre­
assembled circuit board under the top 
of the case, hold it in place with the pot 
and switch nuts, bring the leads out the 
back, fit the bottom of the case and the 
knobs and the job is done!

However, the only way it would have 
worked that way for us would have 
been if we had been prepared to settle 
for a rough job. Here's what we found 
it desirable to do:
• Thoroughly check the wiring board. 
One we had was neatly soldered, the 
other was fairly rough. In both cases 
one of the small inductors had been 
dislodged and needed to be re- 
cemented in place.
• The threads on the games selector 
switch did not come through the top of 
the case sufficiently for the nut to grip.

Why be without a radio?
As a pre-Christmas special, Classic 
Radio are currently offering a 6- 
transistor superhet portable receiver for 
$4.90, complete in carton with carrying 
strap, earphone and batteries. For mail 
order customers, package and posting 
is free.

"A couple of receivers checked by 
E.A. staff performed well in typical 
Sydney suburban areas, with ample 
selectivity to separate all the local 
stations, no obvious AGC problems and 
sensitivity to bring in a fair selection of 
country and interstate transmitters at 
night.

"Performance, in short, is up to the 
usual expectations of a miniature 6- 
transistor superhet and adequate for 
personal listening in all ordinary urban 
and provincial areas."

Better than that, one of those original 
receivers still lives in this reviewer's of­
fice and is hauled out every now and 
again . . . err.. . sorry ... at lunchtime, 
to capture the latest cricket, football or 
tennis scores!

From Classic Radio, 245 Parramatta
Rd, Haberfield, NSW 2045. (W.N.W.)

We unsoldered the switch and filed the 
hole in the board sufficiently to let the 
body of the switch come hard against 
the board. We also cut some burr from 
the underside of the lid.
• The flat on the switch shaft did not 
match up with the indicator knob 
supplied. Rather than settle for a paint 
spot on the knob, we re-locatea the 
switch about 20-30 degrees further 
round, so that the knob would index 
correctly.
• One of the bat control pots would 
not mount snugly because a couple of 
wiring components tended to foul the 
underside of the pot recess in the lid. 
Rather than shift the components, we 
pared away a little of the soft plastic 
with an Exacto knife. It was also 
necessary to nip a small corner off the 
wiring board.

There is nothing very difficult or time 
consuming in matters like this for 
anyone familiar with electronic 
gadgetry but we make the point in 
order to stress that the components are 
factory over-runs and constructors 
have to be prepared to impose their 
own "quality control".

The sound effects, incidentally, in­
volve the provision of a small 
loudspeaker inside the case. It would 
appear that almost any small unit will 
work, of 75mm diameter or less as, for 
example, a speaker salvaged from a dis­
carded transistor portable. It can simply 
be slipped down between the front of 
the case and the edge of the wiring 
board and held in place, if necessary, 
by a couple of scraps of foam plastic. 
Leads to the voice coil can be run from 
two points on the board identified by 
the letters "LS".

Remember, by the way, that this 
game, like most others uses MOS chips 
and any soldering on the board should 
preferably be done with a small low 
voltage iron, with the body connected 
by clip lead to the "earthy" pattern.

We understand that ACE will be 
supplying oddment small speakers as 
part of the kit, for at least the initial 
batches, and that they are also having a 
full circuit diagram prepared to accom­
pany each kit. For further information: 
ACE Radio, 136 Victoria Road, 
Marrickville, NSW 2204. Phone (02) 
51 3845.
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GENUINE AIRCRAFT CLOCKS 
8-DAY EX RAAF 

$27.50
P & P A$1.60 B$2.50 

C$2 70 D$270

GENUINE EX ARMY WRIST 
WATCHES

Complete with nylon band $19.50
Post $1.10

P.M.G. TYPE TELEPHONES
Standard desk type with magneto bell 
calling device. Range 30 miles. Uses 
standard batteries at each phone. Any 
number can be connected together on 
single line $35.00

(2 TELEPHONE SETS)

$2 Cartage to Rail. Freight payable at 
nearest attended Railway Station.

RECEIVER No. 210
2-16 M/cs $65.
Transmitter No. 11 suits 210 $35.
24 volt Power supply to suit above $15. 
Or complete station with Headphones, 
Mic. Morse Key, Antenna $110.

EX ABC 
MAGNETIC RECORDING 

TAPES 74” 

PROFESSIONAL QUALITY
5” x 600' ............................... $1.50
7" x 1200' ..........................................$2.75
P + P $1.30
10VT x 2400' $7.95
P+P A.$1.65 B.$2.75 C $3.10

COLLINS INDEPENDENT 
SIDEBAND TRANSCEIVER

TRC/75
Fully synthesised transceiver with am, 
upper, lower and independent sideband 
operation, 1 KHz steps from 2MHz to 
29.999MHz 1 microvolt sensitivity, 
2.5KHz bandwidth ssb, 6KHz bandwidth 
AM 1 RW. PEP max output. Fully 
automatic tuning of both transmitter and 
receiver from remote control unit. 
Complete with automatic aerial coupling 
unit, mic, headset, etc, 400Hz supply.

Ideal for amateur use.
PRICE $750

COLLINS SYNTHESISED 1 
SB RECEIVER

TRC/75 receiver section of transceiver 
specification as above.

PRICE $400

TELEPHONE WIRE
1 mile twin (2 miles) genuine ex-Army 
Don, 8 perfection condition $35 per 
drum, $2.00 cartage to rail freight 
payable at destination.

RCA 77DX MICROPHONES
PROFESSIONAL QUALITY $75 

P&P A. $1.80, B. $3.50, C. $4.55,
D. $4.55

20X to 60X
ZOOM TELESCOPE

With Tripod, $115.50.
Post A$2.25, B$4.10, C$6.10.

SIEMENS
Typing Perforator

240 Volt Type with Keyboard $57.50

SELSYN MOTORS 
MAGSLIP

RECEIVERS 2" MK2 $5.50 
TRANSMITTER 3" MK2 

$15.00
Post Packing A. $1.75, B. $2.75, C. 

$2.75, D $3.65.
P+P: A. $1.75, B. $300, C. $3 10

SOLENOIDS
200 MA 24 volt, ’¿in push movement, 

$2.50 P+P 80c

NIFE CELLS
1.2 volt, fully charged, 4in x 3in x 1 in 4 
AH.

$1.50 each. P&P 80c.

CENTRE DRILLS 15'764 x 5/64 
Carbon Steel, $3 dozen

Post 60c

ARTILLERY DIAL SiGHTS MK2
Can also be adapted as a Dumpy Level 
or as base for a telescope has full 360? 
5!^” diam. gunmetal rotating circle. Ad­
justable elevation and depression. Has 
top grade %" diam. object lens. F.L. 10” 
with cross hairs, eyepiece, W right angle 
prism — height 10" — weight 3’^kgs. 
With leather carrying case. Original cost 
$300.
Our Special only $27.50
P&P A.$2.25 B.$4.00 C $6.00

TELESCOPES

30 x 30
LENGTH 12’¿", HEIGHT

WEIGHT 1% Ib

$32.50

16in
10in 
2lb

45 x 40 
Length: 
Height: 
Weight:
$49.50

ZOOM SPOTTING 
SCOPES

High grade coated lenses. 
Ideal for pistol and rifle ranges 
or general viewing. Zooms in 
from very low to high powers. 
Complete with tripods.
POST: A. $1.75, B $3.00, 

C. $3.60

25 x 30 $13.50 
P&P A. $1.30

SPY TELESCOPES
8x17 mag size of a rifle cartridge ex­
tends to 8". Only $7.95 each, post 60c.

BINOCULARS
PRISMATIC Coated Lenses. Brand new 
Complete with case.

8 x 30 $32.50 P&P
7 x 50 $43.95 A $1.75

10 x 50 $44.95 B $3.00
12 x 50 $46.00 C $3.10
20 x 50 $47.50

SMALL CLIP-ON 
POCKET TELESCOPE 

15X $6.50, P+P 80c

3" ASTRONOMICAL 
REFLECTOR TELESCOPE

117X magnification FL 700mm with 
5x24mm finder scope and two section 

hardwood tripod. $169.25.
Post A$2.25, B$4.10, C$6.10.

3000 TYPE RELAYS
P.M.G. 200 ohms — 1,500 ohm

Coils $2.50 each P+P 80c

AIRCRAFT INSTRUMENTS
Directional Gyros.
AN5735-1 Air Operated.
$35
Sperry Artificial Horizon.
AN 5736-1 Air Operated.
$45.
Slip and Turn Indicators
$17.50
P&P
A $1 65, B $275, C. $3 10

TV WAVEFORM MONITOR
Tektronix type 525

$175.00.

P.M.G. TYPE KEY SWITCHES. 
75c P+P 80c

POSTAGE KEY:
A: NSW
B: Vic, Qld, SA
C: NT, Tas
D: WA

VALVES
BRAND NEW
6SN7.......... $1.95 6BN8 $1.95
5U4.............$1.95 6GV8...........$1.95
EF50 ..........$1.50 6AK5...........$1.95
5Y3 $2.95 1H6 $1.50
2x2 $1.50 832 S5.00

_________________ P+P 80c________________

THEODOLITES
Made by Wilds Microptic, with tripod 
Model T1, reads down to one minute of 
ARC $750.
(Usual Price $1750).
Model T2 reads down to one second of 
ARC $1000 (Usual Price $3200).
Freight payable at nearest attended 
R'way Stn.

CONDENSER LENS
1’¿” diam. AW F.L. 75c. 2W diam 2" 
F.L. $1.50 each or $2.50 per pair. P&P 
80c

IMPELLER PUMPS
New gunmetal body. Stainless Steel 
Shaft, Neoprene Impeller. Up to 15ft. 
Lift, suitable for almost any type of liquid. 
Self priming. Ideal boat bilge pump, sul­
lage drains, etc. Approx, size 8" x 5" 
W $30.35, W $43.30, W $47.60 
P+P: A. $1.95, B. $3.50, C. $4.60

Liquid filled 
compass

lens sight and degreeWith magnified 
reader.
Only $7.95 each. Post $1.30

WHIP ANTENNAS
8ft in 6 tapered sections, copper plated 

steel no base $9.50.
P+P $1.30

MORSE KEY AND BUZZER 

$4.25 
Post 60c

MAGNESIUM DRY CELL 
BATTERIES

Suits PRC 25 and dozens of other uses.
15 volts long life only $1.50 ea.
P+P: A. $1.35, B. $2.75, C. $3.60

Deitch Bros.
70 OXFORD STREET, SYDNEY 2010

SORRY NO COD

PLESSEY 
PRODUCERMATIC 

STANDARD NAB STEREO 
CARTRIDGE REPLAY 

UNITS
600 ohm line balance outputs up to 

+ 30dbm. 240 volts, 50Hz operation. 
$150.00

ROLA 66 MK 2 
TAPE RECORDERS

Good condition 
$275.00

BYER 77 MK 1
TAPE RECORDERS

Good condition 
$175.00

6x4 $1.95
VR65 $1.50

TRANSCEIVERS 
Ex Army

No. C45 set. 23 to 38MHz with 
headphones, mic. 24V power supply, etc. 
$95.00
$2.00 cartage to rail, freight payable at 
nearest railway station.

EX-ARMY TWO-WAY 
FM RADIOS

1.2 WATTS OUTPUT 
SUPERHET

PRC9 AND 9A 27 to 39M/HZ 
PRC10 AND 10A 38 to 55M/HZ 

WITH HANDSET ANTENNA $25 EA. 
UNTESTED

Battery $3.50 extra. Harnes $4.50 extra 
$2 Cartage to Rail. Freight payable 

nearest attended Railway Station.

16MM SOUND PROJECTORS 
IN GOOD WORKING ORDER 

240 volts operated complete with 
Speaker and Amplifier.

RCA $275
BELL & HOWELL $195.

$1 Cartage to Rail. Freight payable at 
nearest attended Railway Station

CB RADIOS

PMG Approved Famous Pony Brand on 27 
Meg.
7 transistor model $55 per set of two 
(hand held).
11 transistor model 1 watt (hand held) 
$72 ea.
5 watt 6 channel $99 ea.
Post A. $1.75, B. $3.00, C. $3.60

COMMUNICATIONS 
RECEIVER

COLLINS R — 391/URR
Continuous tuning of range 500 Kills — 
32MHz in 32 bands Receive frequency 
indicated directly on digital counter type 
readout to within 300Hz. Selectivity ad­
justable in six steps. From 100Hz to 
16KHz bandwidth. Sensitivity 1 
microvolt or better 240 VAC operation 
— 10 inch rack mount — autotone on 
eight preset channels available complete 
with instructions and service manual and 
tested.
PRICE $500.
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NEW PRODUCTS _____

4-digit DMM

True RMS, autoranging, 0.01% 
resolution and current range up to 10A 
are standard features of a new full 4- 
digit multimeter from Philips Test and 
Measuring Instruments. The PM2515 is 
available with LED or liquid crystal dis­
plays and is fully protected against 
overloading on all ranges.

As well as measuring voltage, current 
and resistance, the PM2517 can 
measure temperature from —60° to 
-F200°C with an optional low cost 
probe. Other options include data hold 
which allows the display to be frozen 
by a switch on the prone. Only one 
input is required for AC or DC voltage 
from 100uV to 1kV, resistance from 0.1 
ohm to 10M and current up to 100mA. 
A separate input is provided for the 10A 
current range. One switch allows selec­
tion of any measurement mode — in­
cluding a special position for diode 
tests.

Other specifications include: a com­
mon mode rejection ratio of 80dB for 
AC, 100dB for DC; series mode rejec­
tion ratio of 60dB; long term drift of 
0.05%/year; and a recalibration interval 
of one year — typical of laboratory­
grade instruments.

Crystal oscillators

A new range of packaged crystal os­
cillators has been released by Clermont 
Electronics. Compact and economical, 
the units cover the range from .015Hz 
to 250MHz and are available with 
sinewave, TTL or CMOS outputs. 
Special packages, open PC board ver­
sions, temperature compensated 

(TCXO) and voltage controlled (VCXO) 
oscillators are also available.

Further information from Clermont 
Electronics, P.O. Box 273, Mount Eliza 
3830 Victoria. Telephone (03) 787-3091.

Diecast cases
A range of competitively priced 

diecast cases has been added to the 
products marketed by Australian Tran­
sistor Company. The cases come in 
three handy sizes, 100 x 50 x 25mm, 110 
x 60 x 30mm and 120 x 65 x 40mm, with 
accurately fitting lids. The cases are 
slotted inside to support PC boards.

Enquiries to Australian Transistor 
Company Pty Ltd, 726 High Street East 
Kew, Victoria 3102. Telephone (03) 859- 
1372.

PC-mtg can electro

Soanar Electronics has introduced a 
new style of electrolytic capacitor 
which allows large capacitance values 
to be mounted directly on a PC board. 
Designated type RP, the style has a 
three-wire terminal configuration, with 
the third wire serving as an anchor. The

Distributors and stockists: 
N.S.W. Security 
Distributors P.O. Box 2, 
Turramurra, Dava Red 
Electronics, 104 King 
Street, Newtown, Martin De 
Launay, 287 Clarence St.

TAS. W. & G. Genders, 53 
Cameron St, Launceston.
VIC. Blob Board
Associates, P.O. Box 23

For
"D" Range - For discrete work, 
but will take IC package.

N” Range - Easy to use, 
•1 " or 15" matrix board. "IC" Range

integrated circuit work.

Surry Hills, EHistronics, 289 
Latrobe St, J. H. Magrath, 
208 Little Lonsdale, G & J 
Radio, 624 Mountain Hwy, 
Bayswater, S. F. Television, 
92 Chapel St, Prahran, 
Spectronic Services, 
Mt. Dandenong Rd, 
Croydon. 

initial range of values being stocked is 
2500uF in 35V, 63V and 80V DC working 
and 5600uF in 40V DC working. Further 
values will follow.

Technical specifications and other 
details are available from Soanar Elec­
tronics Pty Ltd, 30 Lexton Road, Box Hill 
Victoria 3128. Telephone (03) 89 0661.

Ceramic trimmers

The CD5 range of miniature ceramic 
disc trimmer capacitors produced by 
Oxley Developments has been extend­
ed by the addition of a new unit having 
a range of 4-40pF. Like the other 
trimmers in the CD5 range the new unit 
is a BS 9000 approved product, and is 
available in either horizontal or back 
mounting configurations. Q at 1MHz 
exceeds 200, and self-resonant fre­
quency is above 750MHz.

Further information on the CD5 
range of trimmers is available from the 
distributors, IRH Components, Box 70, 
P.O. Kingsgrove NSW 2208. Telephone 
(02) 50 0111.

THE BLOB SAGA
Yes they have a funny name: Blob 
Boards. And if you've never heard off 
them, you might wonder what on earth 
they're for. After all they sound more 
like Sci Fi than practical electronics.

But in fact there is a good reason for 
the name. It actually describes the way 
these printed circuit boards work. You 
just put a tiny blob off solder onto the 
circuit board and component and 
you've made a perfect contact every 
time.
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READ ALL ABOUT IT ! ™
Dick has an enormous range of books for beginners, experts, professionals, hobbyists, amateurs.
The titles listed here are just a small sample — call into a Dick Smith Store today and see the lot — or
write to our Mail Order Centre for a detailed list!
BOOKS FOR BEGINNERS
Basic Electronics Course 
Crowhurst — 361 pages. 
A modern, self-study text 
for beginners, as well as a 
useful reference for trained 
technicians. Illustrated.
Cat. B-1689 $8.95

usit

i

BOOKS FOR AMATEURS 
r (and aspiring amateurs)

Amateur Radio Techniques — RSGB
Hawker — 300 pages
Whatever branch of amateur radio you're 
interested in you'll find loads of information 
in this book's 300 pages with 700 illustrations. 
A bargain for the amateur enthusiast.

BOOKS FOR MICROCOMPUTER
ENTHUSIASTS
An Introduction to 
Microcomputers Osborne 
Takes you from square 
1 through to a thorough 
understanding of micro­
computer technology THF 0Hc s B00k

Electronics Self-Taught
Ashe - 285 pages. —
Ten chapters crammed with everything the 
beginner in electronics needs to know.

Cat. B-2040 $6.90

Cat. B-1684 $7.50

VHF-UHF Manual - RSGB
Evans and Jessop
This huge manual deals with techniques and 
equipment for operating above 30 Mhz.
Valuable for amateur radio enthusiast.

How to Read Electronic 
Circuit Diagrams
Brown & Lawrence - 192 pages 
Describes each circuit part 
and its function, gives clear 
pictures of components as 
well as circuit symbols.

Cat. B-2054 ...........
NBFM Manual - RSGB

$15.00

Cat. B-1650 $6.50

Hewes and Jessop — 60 pages
Completely dedicated to narrow band FM 
systems, this book will answer all your ques­
tions on transmitters, receivers and ancillary 
equipment.
Cat. B-2052 $3.45

Volume 0 — the jy
beginner's book P A I
Cat. B-2339 ... $12.00 S £ j
Volume 1 — deals with U KL W I
basic concepts I
Cat. B-2340 ... $9.50
Volume 2 — discusses 
use of real products.
Cat. B-2342 ... $15.00
Programming Microprocessors
McMurran — 280 pages
The most detailed, up-to-date information 
available in this price range.
Cat. B-2348 $9.50

Basic Electronics
E.A. Staff — 128 pages
An easy introduction to radio, hi-fi and 
electronics. 23 chapters profusely illustrated.
Latest edition.
Cat. B-3620 .. $3.00
Basic Transistor Course 
Kenian — 218 pages 
Explains what transistors 
are, how they work and 
their relationships with 
other electronic components.

Microprocessor/ 
Microprogramm ing 
Handbook
Ward - 293 pages 
An authoritative, prac­
tical guide to micropro­
cessor construction, 
operation, programming 
and applications.
Cat. B-2346 $9.50

Cat. B-1567 $7.50
Fundamentals of Solid State ___ /
Rowe — 120 pages
An excellent introduction to semi-conductors 
and their applications. 17 chapters, many 
illustrations and drawings.
Cat. B-3621 ................
ANTENNA BOOKS

$3.00

ARRL Handbook 
1978 edition 
— 704 pages 
The standard reference 
book for amateurs the 
world over.
Cat. B-2218 ... $12.75
Radio Handbook
Orr — 1080 pages
Incredibly comprehensive book on amateur 
communications. Over 30 chapters packed 
with information.
Cat. B-1106.........$23.95
Understanding Amateur Radio
ARRL - 218 pages
Establishes the technical groundwork for all 
phases of amateur radio.

How to buy and use Minicomputers and 
Microcomputers
Barden — 240 pages
Covers everything you need to know about 
selecting, buying and programming your own 
system.
Cat. B-1276 $13.50

Cat. B-2232 $8.75
BOOKS ON SEMI-CONDUCTORS

ABC's of Antennas
Lytel - 96 pages
Describes basic types of antennas, their 
radiation characteristics, uses and construc­
tion.
Cat. B-1000 $5..50
Wire Antennas for Radio Amateurs
192 pages
Gives construction details for many types of 
amateur band antennas including horizontal, 
vertical, multitrap and beam antennas, 
2-160 metres.
Cat. B-2302 $9.90
All About Cubical Quad Antennas
112 pages
The world famous 'classic' on quads. Gives 
dimensions, data for many types of quad

Getting to Know Oscar
From the Ground Up ■!
QST — 45 pages KU
Everything you need to
know about working the KUUhA ^KK
OSCAR amateur com- wl
mun¡cations satellite. KU^^U^KK
Cat. B-2220 ... $5.50
Questions and Answers for the Novice^^
License
Howard — 104 pages
Explains the radio theory you need to know 
to sit for your Novice licence.
Cat. B-2315.........$3.95
ARRL Books
So well known they need no description.
SSB for the Radio Amateur

Cookbooks
Contain all the recipes for a 
full understanding of the 
various types of IC's, their 
characteristics and applica­
tions
CMOS Cookbook
Lancaster — 416 pages
Cat. B-1248 ... $13.50
IC Timer Cookbook 
Jung — 287 pages

cmosCOOKBOOK

Cat. B-2212 $6.75
antennas.
Cat. B-2304

FM and Repeaters for the Radio Amateur

Cat. B-1244 .. . $13.50
TTL Cookbook
— Lancaster — 328 pages
Cat. B-1246 .. .$12.75
ABC's of Integrated Circuits
Turner — 96 pages
Discusses the basics of IC's and their appli­
cations in many types of electronic equip-

$7.90 Cat. B-2210 $6.95
ment.
Cat. B-1164

Beam Antenna Handbook
200 pages
All information you need about construction 
of triband and compact beams including 
baluns, matching systems and test instruments.

Specialist Communications Technique
Cat. B-2230 $6.90
Hints and Kinks. 9th Edition.
Cat. B-2206 ... Was $3.75. . . Now $2.99
Radio Amateur's Operating Manual

$6.25
Transistor Equivalents 
Gives equivalents of 
thousands of American, 
European and Japanese

Cat. B-2306 $9.90 Cat. B-2208 $6.90 transistors.
Cat. B-4507 $4.90

ALL BOOKS IN STOCK AND PRICES CORRECT AT TIME OF GOING TO PRESS.

^SEE OUR DOUBLE PAGE AD FOR FULL LIST OF STORES AND DEALERS

DICK SMITH ELECTRONICS
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Books & 
Literature

Servicing data
TAPE RECORDER SERVICING

MANUAL, Volume Two, Second Edi­
tion, by John Gardner. Hard covers, 
206 pages, 193mm x 252mm, il­
lustrated by photographs, circuits 
and diagrams. Published 1977 by 
Butterworth & Co. Price in Australia 
$17.50.
Volume 1, reviewed in these columns 

in November last, was devoted to tape 
recorders popular in Britain during the 
years 1968-1970. It could have had only 
selective appeal in Australia.

The present volume may have 
somewhat wider interest covering, as it 
does, models released in the period 
1971 to 1974. By this time, the 
preponderance of open-reelers and 
mono decks had given way to stereo 
cassette equipment.

Nevertheless, brands like Amerex, 
Elizabethan, Ferguson, ITT, Mar- 
coniphone, Saba and Teleton are rarely 
encountered in this country. That 
leaves the manufacturer's style service 
data on the remainder as the area of 
potential value: Akai, Grundig, Hitachi, 
National, Philips, Sanyo, Sharp, Sony 
and Tandberg; this, plus about 10 pages 
of general technical text, up front.

It you are in the business of servicing 
tape recorders, then the purchase price 
of this collection of servicing data may 
well be money well spent. Otherwise it 
would be little more than a collection 
of circuits, diagrams and related text.

Our copy came from Butterworths, 
586 Pacific Highway, Chatswood, NSW 
2067. (W.N.W.)

Small computers
AN INTRODUCTION TO PERSONAL 

AND BUSINESS COMPUTING. By 
Rodnay Zaks. Stiff paper covers, 245 
pages 216mm x 140mm, illustrated by 
photographs and diagrams. Publish­
ed by Sybex Inc., 2020 Milvia, 
Berkeley, CA 94704, USA.
According to the covering letter, this 

book, produced primarily as an 
educational text, has emerged as a 
"best seller" for Sybex. Whatever that 
means in precise terms, I can quite un­
derstand why it might be so. Given the 
feeling that one should know more 
about the subject, the immediate im­
pact of the book is to generate the con­
viction that one should stop, and buy 
and read it!

It opens with a chapter "The 
Microcomputer Era" — a fanciful 
glimpse at the lifestyle of tomorrow's 
typical sales representative. But is it fan­
ciful if it's only a decade away?

Then follow chapters which in­
troduce the reader painlessly to 
microcomputer concepts: uses, 
definitions, operation and programs. 
This leads naturally into the computer 
language concept in particular, BASIC.

Chapter 7 comes to grips with com­
puting in business, followed by other 
chapters explaining systems and 
peripherals, hints on selecting a 
microcomputer, the economic aspects, 
and reasons why things go wrong.

Following a final chapter 
"Tomorrow", the book closes with a 
series of appendices, giving details and 
information which would have bogged 
down the text, had they been included 
in the preceding chapters.

We haven't read it right through but 
we intend to! Our copy came direct 
from the publishers, with no price 
quoted. (W.N.W.)

Amateur radio
AMATEUR RADIO TECHNIQUES, by 

Pat Hawker, G3VA. Sixth Edition. 
Published by the Radio Society of 
Great Britain. Soft covers, 336 pages, 
245mm x 183mm. Illustrated with 
over 750 diagrams. Price in the UK 
£3.20.
This latest edition of Amateur Radio 

Techniques follows on from the five 
preceding editions, the first of which 
appeared in 1965. During the interven­
ing years the publication along with its 

MOSTYN ENTERPRISES
P.O. BOX 134, RYDALMERE 2116 PHONE 871 6297 ALL HOURS

TYPE PRICE TAX
4001 30 03 4025 30 03 4066 88 07 4512 121 08
4002 30 03 4026 1 80 17 4068 33 03 4514 2 86 28
4006 1 55 10 4027 75 05 4069 33 03 4515 2 86 28
4007 30 03 4028 122 08 4070 33 03 4516 1 47 10
4008 127 10 4029 1 04 09 4071 33 03 4518 1 47 10
4009 69 05 4030 55 05 4072 33 03 4519 78 06
4010 69 05 4033 1 90 17 4073 33 03 4520 1 47 10
4011 30 03 4034 325 30 4075 33 03 4522 1 56 12
4012 30 03 4035 1 63 09 4076 1 55 11 4526 1 59 12
4013 75 05 4040 1 38 10 4077 45 04 4527 2 68 13
4014 1 38 10 4041 85 08 4078 33 03 4528 1 55 09
4015 1 40 09 4042 111 08 4081 33 03 4531 1 20 10
4016 75 05 4043 1 38 08 4082 33 03 4539 1 34 13
4017 1 38 09 4044 1 30 08 4085 1.23 09 4543 2 41 17
4018 1 38 10 4046 201 15 4086 1 08 08 4555 94 08
4019 55 06 4049 77 05 4093 92 07 4556 94 08
4020 1 47 10 4050 77 05 4502 1 56 12 4581 3.54 31
4021 1 38 10 4051 1 03 08 4507 82 06 4582 1 38 11
4022 1 33 10 4052 1 03 08 4508 3 67 26 4584 69 07
4023 30 03 4053 1.03 08 4510 1 47 11 4585 171 11
4024 1 03 07 4060 1 28 12 4511 121 12

author have become household names 
in the field of amateur radio, and well 
beyond. It is not a textbook in the or­
dinary sense of the word but more a 
compendium of many good and un­
usual ideas. As such, it is a very valuable 
reference for experimenters and others 
who wish to keep up with the more 
novel approach to electronics.

If you do not already have an earlier 
edition, then I suggest that you invest in 
this one.

Even if you have one, it is four years 
since the fifth edition and quite a bit of 
extra material has been added. This 
amounts to an extra 34 pages and these 
have been spread over the various 
chapters. For readers not already 
familiar with former editions, here is a 
list of the chapter headings.

1. Semiconductors; 2. Components 
and Construction; 3. Receiver Topics; 
4. Oscillator Topics; 5. Transmitter 
Topics; 6. Audio and Modulation; 7. 
Power Supplies; 8. Aerial Topics; 9. 
Fault-finding and Test Units. These 
chapters are followed by an appendix 
which lists many IFs of receivers, etc. 
and a comprehensive index.

Although we do not have the local 
price at this stage, the UK price con­
firms that it is very good value. For 
readers who have the fifth edition, it 
would be still worthwhile to have a 
look and see whether you wish to up­
date on the newly added material.

The review copy came direct from 
the publishers but copies are normally 
available from local technical 
booksellers. (ILP).

Satellites
SATELLITES FOR BROADCASTING. IBA 

Technical Review No. 11. By various 
authors, edited by Pat Hawker. Stiff 
paper covers, 71 pages 229mm x 
199mm, illustrated by diagrams and 
photographs. Published by the 
Independant Broadcasting Authority. 
This is not a regular textbook for 

general sale but is intended primarily 
for issue to technical libraries and to 
engineers directly involved in the 
broadcasting field. However, because 
of its very topical content, it is worth
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BOOKS Just some of the books from the biggest 
range of radio and electronics books in 
Australia.
If the book you require is not listed below, it 
can be ordered from us.

Books& 
Literature

NEW — NEW — NEW
Latest editions of some of the most popular books on the 

subject:
Just in — New ARRL Handbook 1978 Edition $12.95 
Just in — World Radio TV Handbook 1978 $12.95 
R.S.G.B. Handbook (New Edition) Volume 1 $21.85 
R S G B. Handbook (New Edition) Volume 2 $18.90 
Reference Data for Radio Engineers (New Edition)

ITT................................................................................. $40.50
Radio Handbook (William Orr) 20th Edition . $26.50 
How to Build Proximity Detectors and Metal Locators

(John Potter Shields) ............................................ $6.75
An Introduction to Microcomputers — Volume 1 — 

Basic Concepts (Adam Osborne)............. $12.55
An Introduction to Microcomputers — Volume 2 — 

(New Enlarged Edition) — Some Real Products 
(Adam Osborne) ............................................... $21.55

6800 Programming for Logic Design (Adam
Osborne) ................................................................... $12.55

8080 Programming for Logic Design (Adam
Osborne) ................................................................... $12.55

Weather Satellite Handbook ................................. $7.80
VHF Antenna Handbook......................................... $7.80
The 73 Test Equipment Library — Volume 1 — Compo­

nent Testers .............................................................. $7.80
The 73 Test Equipment Library — Volume 2 — Audio

Frequency Testers.................................................... $7.80
The 73 Test Equipment Library — Volume 3 — Radio

Frequency Testers.................................................... $7.80
The 73 Test Equipment Library — Volume 4 — IC Test

Equipment................................................................... $7.80

New Books:
Understanding and Using Modern Signal Generators 

(Charles M. Gilmore) ....................................... $9.75
Towers' International FET Selector (T. D

Towers) ........................................................................ $6.75
Microphones — How They Work & How To Use Them 

(Martin Clifford).................................................... $7.95
The Complete Handbook of Videocassette Recorders 

(Harry Kybett).................................................... $7.95
How to Build and Use Electronic Devices without 

Frustration, Panic, Mountains of Money or an 
Engineering Degree. (Stuart A. Hoenig & F. Leland 
Payne)................................................................. $15.00

How to Repair Musical Instrument Amplifiers (Byron
Wels).............................................................................. $8.50

Philips General Catalogue 1978 — Electronic Com­
ponents & Materials (Philips)..................... $3.75

Master Handbook of 1001 Practical Electronic Circuits
(Ed. Kendall Webster Sessions) (TAB) . $13.50

Build Your Own Working Robot (David L. Heiser 
man) $7.95

The ABC Book of Hi-Fi/Audio Projects (George 
deLucenay Leon)................................................. $6.95

IC Function Locator — 4-way Index, Reference, 
Identification & Selection Guide to Thousands 
of ICs produced by Over 40 Manufacturers (Ken 
Tracton).................................................................... $7.95

Home/Brew HF/VHF Antenna Handbook (William
Hood) ...... $7.95

Security Electronics (John E. Cunningham) $7.95 
IC OP-AMP Cookbook (Walter C. Jung) $17.50 
TTL Cookbook (Lancaster) $12.95
TV Typewriter Cookbook (Lancaster) $13.50
RTL Cookbook (Lancaster).................................... $6.60
CMOS Cookbook (Lancaster) 1st Edition 1977 $14.25 
Active Filter Cookbook (Lancaster) .................. $20.25
IC Timer Cookbook (Jung).................................... $13.50
Transistor Specifications Manual — 8th Edition $9 50 
Transistor Substitution Handbook — New

Edition........................................................................... $6.75
Internatonal Transistor Selector (T. D. Towers) 2nd

Edition......................................................................... $9.25
Master Tube Substitution Handbook (Tab

Books) ....... $7.00
Australian Electrical Wiring Theory and Practice 

(Pethebridge & Williams) $11.45

CB Radio Books:
ABC's of Citizens Band Radio (L. Buckwaiter) $5.75 
Childton's CB Handbook (New 40 Channel) $5.60 
Citizens Band Radio (Allan Lytell) Revised 2nd

Ed $6.95

Easi-Guide to CB Radio for Truckers (Forest
H. Belt) ......................................................................... $4.95

CB Radio Operating Procedures (D. Hicks) . . $5.50
CB Radio Servicing Guide (Leo G. Sands) . . $6.75
CB Radio Construction Projects (Len Buckwaiter) 

$5.50
Citizens Band Radio Handbook (David E. Hicks) $7.95 
CB Radio Operator's Guide (2nd Edition) (Robert M.

Brown & Paul L. Dorweiler)............................... $8.50
The Best Book on CB — includes all 40 channels & 

1977 Regulations (Evan Herbert) ............ $6.25
CB Bible — The Complete Guide to Citizens Band 2- 

way Radio.............................................................. $6.95
The Truth About CB Antennas (William I. Orr) $7.00

Microcomputers/Microprocessors 
Books:

Programming Microprocessors (M. W. McMurran) 
.................................................................................... $9.25

Microprocessors: Technology, Architecture and
Applications (Daniel R. McGlynn) ............... $19.00

Microprocessors (Electronics Book Series)
Paper . . . . $11.70

Microcomputers/Microprocessing: Hardware, Software 
and Application (Hilburn & Julich) ........ $26.50

Minicomputer Systems. Structure, Implementation and
Application (G. Weitzman)............................... $26.50

Microcomputer Primer (Waite & Pardee) . . . $10.75 
How to Buy and Use Minicomputers and Microcom­

puters (W. Barden, Jr.).................................. $13.50

American Radio Relay League 
Publications:

Hints and Kinks for the Radio Amateur.......... $7.20
The Radio Amateur's VHF Manual .................. $7.20
A.R.R.L. Antenna Handbook.................................... $8.80
Understanding Amateur Radio............................... $8.80
The Radio Amateur's License Manual............... $6.20
A Course in Radio Fundamentals ....................... $7.20
Specialized Communication Techniques For The Radio

Amateur......................................................................... $7.20
FM & Repeater for the Radio Amateur .......... $7.20
Single Sideband for the Radio Amateur $7.20
Ham Radio Operating Guide $7.20
Electronic Data Book................................................. $7.20
Solid State Design for the Radio Amateur $12.80 
Learning to Work with Integrated Circuits $4.00
Getting to Know Oscar from the Ground Up $6.20

Howard W. Sams Publications:
Transistor Fundamentals — A Programmed Learning 

Course Volume 1 — Basic Semiconductor and Circuit 
Principles (Robert J. Brite)............................ $7.25

Transistor Fundamentals — A Programmed Learning
Course Volume 2 — Basic Transistor Circuits 

(Charles A. Pike) ........................ $7.75 
Transistor Fundamentals — A Programmed Learning

Course Volume 3 — Electronic Equipment Circuits 
(Martin Gersten) ...................................................... $7.25

Transistor Fundamentals — A Programmed Learning
Course Volume 4 — Digital & Special Circuits (Louis 
Schweitzer & Reginald H Peniston) $7.25

Tube Substitution Handbook No 20 $3.95
ABC's of Antennas (Allan Lytel & Earl J. Waters) $5.75 
Transistor Radio Servicing Course (Wayne

Lemons)...................................................................... $11.50
Industrial Electronics Systems (Dale R. Patrick &

Stephen W. Fardo)............................................... $16.25
Experimenting with Industrial Electronic Systems (Dale 

R. Patrick & Stephen W. Fardo)............. $16.25

Other Titles:
Colour Television Theory (Hutson) $15.40
MOS Digital IC's (G. Flynn).................................... $8.60
Wind/Solar Energy — For Radio Communications and

Low Power Electronic/Electric Applications (E
Noll) $10.75

Sound System Engineering (Don & Carolyn
Davis) . . . . $26.95

Servicing with the Oscilloscope — 2nd Edition (Gordon 
J. King)..................................................................... $12.00

73 Dipole and Long-Wire Antennas (Edward M 
Noll)........ $6.75 

bringing to the notice of those who 
may not have been made aware of it.

The contents are as follows: In­
troduction — Development of com­
munication and broadcasting satellites 
— The ITU plan for space broadcasting 
— Fundamentals of satellite broad­
casting — Low-cost satellite receiving 
techniques — IBA earth station at 
Crawley Court — Satellite relays and 
distribution — Digital modulation for 
satellite systems.

A note on the title page indicates that 
copies of the IBA Technical Review No. 
11 may be obtained by application to 
the Chief Accountant, IBA, Crawley 
Court, Winchester, Hants SO21 2QA. 
The charge is £1.50 per copy. Send 
crossed cheque with order, made 
payable to IBA. (W.N.W.)

Microprocessors
MICROPROCESSOR INTERFACING

TECHNIQUES, by Autin Lesea and 
Rodnay Zaks. Second Edition, 1978. 
Sybex, Inc., Berkeley, California. Soft 
covers, 141 x 216mm, 412pp, many il­
lustrations. Price in USA $9.95.
A book intended for those wanting 

to go a little further into the design of 
microprocessor systems than is covered 
in basic books like Zaks' 
"Microprocessors: From Chips to 
Systems", which was reviewed in these 
columns a couple of months ago. It 
starts with the processor, deals first with 
interfacing basic system elements like 
RAMs and ROMs, and then progresses 
to deal with I/O interfacing — simple 
things like keyboards and displays first, 
then teleprinters and VDUs, cassette 
tape, floppy discs and so on.

It covers a lot of ground, perhaps too 
much for a book of its modest size. 
Many of the more advanced tropics are 
treated very sketchily, the reader being 
given little more than a broad idea of 
the type of techniques employed. Still, 
this will probably give the newcomer a 
reasonable grounding, sufficient to 
build upon with further reading.

The processors discussed are the 
8080, the 8085, the Z-80 and the 6800, 
with many of their associated devices.

The diagrams used to illustrate many 
aspects of the text are of variable quali­
ty. Quite a few appear to be reproduc­
ed from manufacturers' data, and some 
are either so small or so poorly 
reproduced as to be of very limited 
value.

All in all, though, I think many will
find it a valuable book in helping them
to delve deeper into micro systems,
despite its limitations.

The review copy came direct from
the publisher, but I believe copies are
available from Computerland. (J.R.)

Prices Subject to Alteration

For Mai! Orders please add: dOc Local $1.50 Interstate
McGILL'S AUTHORISED NEWSAGENCY PTY LTD

187 Elizabeth Street, Melbourne Phone: 60 1475-6-7
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INFORMATION CENTRE

TACHO FOR CDI: About 2Vi years ago 
I built the Capacitor Discharge Ignition 
described in "Electronics Australia" in 
July 1975. The unit has worked in a four 
cylinder Japanese car to my complete 
satisfaction and never caused any 
problem. However now that I have 
transferred the CDI to a six cylinder 
Datsun Skyline I found that I cannot use 
the tacho. I believe this is a common 
occurrence with CDI.

I wonder whether you can suggest 
any remedy for this problem, as I would 
like to use CDI in preference to a tran­
sistor assisted ignition. (J. H., West Pym- 
ble, NSW.)
• We suggest you refer to the article 
entitled "Impulse Tachometers and 
Capacitor Discharge Ignition" publish­
ed in the April 1978 issue (File No 
3/TM/14). You might also wish to try 
adapting the circuit of the "Tune-up 
Tachometer" published in October 
1975 (File No 3/TM/11).

PLAYMASTER TWIN 25: I have built the 
Playmaster Twin 25 and it has been giv­
ing faultless performance until recently 
when it started giving a very loud crack 
in the speakers at the moment of 
switchoff. The amplifier is fitted with 
the speaker protector kit, but the noise 
appears before the relay can dis­
connect the speakers. I moved the sup­
pressor capacitor from the terminal 
□lock to tne terminals on the switch, 
but this has not cured the problem. 
Could you please advise me what could 
possibly be wrong? This noise is 
definitely out of place in such a 
noiseless amplifier. (K.C., Northgate, 
Qld.)

If you are unable to complete an “Electronics 
Australia” project because you missed out on 
your regular issue, we can usually provide 
emergency assistance on the following basis:

PHOTOSTAT COPIES: $2 per project, or $2 
per part where a project spreads over multiple 
issues. Requests can be handled more speedi­
ly if projects are positively identified, and if not 
accompanied by technical queries.

METALWORK DYELINES: Available for most 
projects at $2 each, showing dimensions, 
holes, cutouts, etc., but no wiring details.

PRINTED BOARD PATTERNS: Dyeline 
transparencies, actual size but of limited con­
trast: $2. Specify positive or negative. We do 
not sell PC boards.

PROJECT QUERIES: Members of our technical 
staff are NOT available to discuss individual 
projects, either in person at our office or by 
telephone.

REPLIES BY POST: Limited to advice concer­
ning projects published within the past two 
years. Charge $2. We cannot provide lengthy

• Replace that capacitor. It is almost 
certainly open circuit. The replacement 
should have a rating of at least 250VAC 
or 630VDC.
PROGRAMMABLE LOGIC ARRAYS: I 
am an avid reader of your magazine 
and find your articles most informative. 
At present I am very interested in lear­
ning about programmable logic arrays. 
However information about their use is 
not easily obtainable and I am unable 
to understand their operation and 
application. Would you consider 
presenting an article on these devices, 
beginning perhaps with "discrete" cir­
cuits for experimentation, then on to 
ICs? (W.H.S., Footscray Vic.)
• You'll find a small amount of 
material on PLAs on pages 22 and 23 of 
our handbook "An Introduction To 
Digital Electronics". We'll have a look 
at the idea of publishing more informa­
tion on these devices, although they're 
still rather specialised in their 
applications. You may be able to obtain 
further information from firms who 
market or distribute PLA devices, in the 
meantime.
SCRAMBLERS: Lots of books dealing 
with the war years refer to scramblers. I 
often wondered about them — con­
cluded they were probably pulse 
transmissions with noise added. You 
may have printed something already 
but, if so, I missed it. Perhaps you could 
base an article on it one day.

My congratulations on the high 
quality of the magazine. (D.K., 
Waverley, NSW).
• As we recall we have not dealt with 
this subject. However, we can tell you 
that they were in use long before the

answers, undertake special research or dis­
cuss design changes.
BACK NUMBERS: Available only until our 
stocks are exhausted. Within three months of 
publication, face value. Four months and older, 
if available, $2. Post and packing 60c per issue 
extra.
OTHER QUERIES: Technical queries outside 
the scope of "Replies by Post” may be sub­
mitted without fee, for reply in the magazine, at 
the discretion of the Editor.
COMMERCIAL, SURPLUS EQUIPMENT: No 
information can be supplied.
COMPONENTS: We do not deal in electronic 
components. Prices, specifications, etc., 
should be sought from advertisers or agents. 
REMITTANCES: Must be negotiable in 
Australia and made payable to “Electronics 
Australia”. Where the exact charge may be irr 
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. 

war, mainly on the overseas telephone 
circuits, to prevent eavesdropping by 
short-wave listeners.

The early systems were simple speech 
inverters. The audio signals were 
heterodyned with a higher audio 
signal, outside the audio passband of 
the sytem, so that the high frequencies 
became low frequencies and the low 
frequencies, high frequencies.

This was a fairly easy system to crack, 
once the principle was known, and a 
later system was developed to over­
come this. This changed the 
heterodyne frequency every 20 
seconds, synchronously at both ends of 
the link, in a random pattern.

Other, much more elaborate, 
systems have been developed, but little 
information is available about these.

Thank you for your kind remarks 
about the magazine.

Steam loco ... from p23 
overhead wires and catenary masts 
would be avoided.

The locomotive we are now studying 
is a 2.5MW (3350 horse-power) express 
freight and semi-fast passenger 
locomotive. It would be ideally suited 
to such duties, particularly on the sort 
of long hauls found in India, Australia, 
Russia, China, Africa and the Americas, 
where electrification is unlikely to be 
worthwhile. It might have applications 
in Europe, too.

Reprinted in abridged form from “Spec­
trum”, journal of the Science Unit of the 
Central Office of Information, London.

NOTES & ERRATA
LOW COST VDU (August-September 
1978, File No. 2/CC/28-29): The PCB 
wiring diagram shows the wrong polari­
ty for C18. Also the positive side of C18 
should be linked across to the +5V 
supply line, present on PCB edge con­
nector pads ABC-123 adjacent.
ALTERNATIVE KEYBOARD FOR LOW 
COST VDU. (September 1978, File No. 
2/CC/30): The PCB number quoted in 
the article should be 78ut4, and not 
78up4.

MINI SCAMP REACTION TIME (May 
1978, File No. 8/M/29): The instruction 
at hex location 0004 should be changed 
to LDI 31 (hex C4 31) for correct opera­
tion.

BASIC ELECTRONICS
Basic Electronics, now in its fifth edition, is 
almost certainly the most widely used manual 
on electronic fundamentals in Australia. Begins 
with the electron, introduces and explains 
components and circuit concepts, and 
progresses through radio, audio techniques, 
servicing, test instruments etc.

$3.00 plus 60c p&p

Electronics Australia
Box 163, Beaconsfield, NSW 2014.
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THE "ELECTRONICS AUSTRALIA”

LOG BOOK

FOR: RADIO AMATEURS 
DX LISTENERS 
CB OPERATORS 
$2.95

Available from.
"Electronics Australia", 57 Regent St, Sydney. 
PRICE $3.00 OR by mail order from "Electronics 
Australia", PO Box 163, Beaconsfield, 2014. 
PRICE $3.60.

DISPLAY ADVERTISEMENTS IN 
MARKETPLACE are available in 
sizes from a minimum of 2cm x 1 
col rated at $11 per col cm.
CLASSIFIED RATES $2 per line 
per insertion payable in advance. 
Minimum two lines.
CLOSING DATE is six weeks prior 
to the on-sale date. Issues are on 
sale the first Monday of each 
month.
ADDRESS all classified orders, 
copy, enquiries, etc., to: The 
Advertising Manager, 
ELECTRONICS Australia, Box 
162, Beaconsfield 2014.

Marketplace
FOR SALE

PAGE PRINTERS. MOD 15 $30 to $60 READERS $20. 
Studio 20 Sales 367 Bourke Street. DARLINGHURST 
2010. Tel. 31 3383.

SPEAKER BOXES. Hand-made, excellent acoustically 
Write: Sherwood Electronics, PO Sherbrooke 3789.

AUSTRALIAN RADIO DX CLUB, the national group for 
people interested in long distance (DX) radio reception 
and monitoring as a hobby. The monthly bulletin 
"Australian DX News" is a primary source of DX infor­
mation for Electronics Australia's "Shortwave Scene" 
and covers shortwave broadcast, medium wave and utili­
ty listening. Write for details, enclosing a 30c stamp to 
ARDXC, PO Box 67 Highett, Victoria 3190 or PO Box 79 
Narrabeen, NSW 2101.

LABGEAR COLOUR BAR GENERATOR CM6031/EX 
with instructions, in as new cond. $250 ono. J. Sheard, 
64 Commercial St, West Mt Gambier 5290. Ph 25 2895 
(087).

MASS STORAGE OPPORTUNITY! Dual Floppy disc 
drive — unused. This unit needs only a simple interface 
to become a fully operational bulk storage unit for your 
Micro. Simple command set, controller makes floppy 
look like a cassette. Also dual cassette drive, compatible 
with floppy. Both with controllers.
Good opportunity for informed hobbyist or technical 
man. Cassette has been worked hard but a little Tender 
Loving Care would restore it beautifully. These units are 
professional SYKES units, not audio tape recorders.
Dual Floppy (with controller) $750
Dual Digital Cassette (with Cont $520
Or Combined special price for both $1100
Seller has included a box of Floppy discs and a dozen 
Digital Cassettes to get you started.
Ring 870 5466 and talk to Ian Dunkerley but don't wait 
too long, at the price offered I might decide to buy them 
myself.

»
FREE SAMPLE LED against 20c SAE 
To see is to buy. Best value in LED 
in Aust. No brag just fact. Quality.
17c ea. $12 a 100, $110 a 1000, 40c P&P 
5mm red well diffused wide viewing angle. 
Clips 3c each all quantities. Diggerman 
Electronics, Box 33, Coramba, NSW 2466.

MODEL RAILWAY BOOKS: Practical Electronic Pro­
jects for Model Railroaders' and "How to Wire Your 
Model Railroad". $4.25 each plus $1.35 per book post 
and packing. H0/00 Model Railway Equipment 
stock/price list 35c, N List 20c.
P.J.P. PRODUCTIONS. 20 Daly Street, Gisborne 3437 
Mail Order Specialists for Model Railway Equipment.

TV SALE, rental and service shop with furnished 
residence. Stocks $3000. Equipment and goodwill 
$2000. Write to D. Hoobor, PO Box 323 Darlinghurst, 
NSW 2010

MOTOROLA M6800D2 Microprocessor Evaluation Kit, 
full documentation, assembled and working, 640 bytes 
ram — $230. Also ex-PMG Baudot Teletype with 
Manual — $60. P. O'Farrell, Brisbane, 209 8696.

WANTED

AMATEUR BAND TRANSCEIVER. 80-10M, TO
Phone Doug VK2NPH SYD. 631 7985

POSITION VACANT

TECHNICIAN REQUIRED. Radio 4GY requires the ser­
vices of a technician experienced in solid state audio 
equipment, digital equipment and general broadcasting 
equipment. An interesting and challenging position for 
the right man.
Applicants should apply in writing, setting out ex­
perience and previous positions, to "Technician", Radio 
4GY, PO Box 42, Gympie 4570.

WANTED
FIRST-CLASS TV TECHNICIAN. Ideal 
opportunity to move to the country: 
RENTAL/SERVICE BUSINESS FOR SALE in 
northern country town with good education 
facilities. (Owner moving to city for personal 
reasons.) Business is expanding, turnover ap­
proaching $100,000. Asking price only $45,000 
for the lot — and price negotiable for quick sale. 
Contact Ray Stevens, TESA 20-22 Stanley Street, 
Peakhurst. (02) 534-4166.

WIRE WOUND RESISTORS 
POWER RHEOSTATS

"SINGLE UNIT" orders accepted 
Prompt deliveries

RESISTOR RANGE: 3 to 75OW rating
Values from 0.01

Tolerances to 0.1%. Fixed & Adjustable 
RHEOSTATS: 20-400W in 5 body sizes

Values 0.1 — 100k
Linear & tapered windings

Specialised repetition windings & low ohmage, high 
wattage "Load Bank" units designed to customer 

requirements.
Manufactured in Australia by

HURTLE WEBSTER PTY LTD
11 Spray Avenue, 

MORDIALLOC. Vic. 3195 
Tel: (03) 90 4144, 90 4344

TIME CLOCKS

SANGAMO HORSTMANN
$16.00 $12

DAY OMIT type k 
DEVICE

SANGAMO 
$13.50 

LESS 
DAY OMIT 

DEVICE
240V 50 cs 1 5A Contacts

Used tested and guaranteed 
PACK & POST N.S.W. $2.00

Vic. & Old., S.A. $2.90, W.A. $3.40
CLOCK DISPOSAL CO.

P.O. Box 147
LINDFIELD, N.S.W. 2070

BRAND NEW XTALS
GUARANTEED ALL LOW TOLERANCE-

CHEAP 
AT

4 FOR $12
From 225 kh z to 42 mhz some 2 to 3 
khz apart all odd frequencies.

POST ORDERS TO

ENFIELD RADIO SERVICE,
24 BURWOOD ROAD,

ENFIELD 2136 
or phone 745 1826, 7 DAYS.
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103 ENMORE ROAD, ENMORE, N.S.W. 2042, 
TEL. 51-1011

CAPACITORS DIODES
0-0022 uF 400V 10 for $1
0-0022 630 I0for$1
0-027 100 10 for$1
0- 033 160 10 for $1
0-047 400 l0fOr$1
0-068 400 10 for $1
0-1 400 10 for $1
0-1 600 5 for$1
0- 15 100 10 for $1
0- 18 160 10 for $1
0- 18 400 10 for $1
0- 22 50V 10 for $1
0- 33 250 5 for $1
0-39 250 5 for $1
0-47 200 10 for$1
0- 47 400 5 for $1
1- 0 250 5 for $1

HR15 30c ; 1N295B 10c ;
1S309 10c; OA63O 30c;
OA636 1000V 2A 50c;
EM404 400V 1A 10c;
1N3492 100 V 25A $1 ;
BA244 VHF SW 25c;

TRANSISTORS
2SA15 20c; AC128 35c;
2SA101 20C; AC187 45c ;
2SA234 20C; BC548B 10c ;
2SA351 20c;BD139 50c;
2SB75 20C;BD238 95c;
2SB186 20c; 0C9304 40c;
2SB303 40c;OC9524 40c;
2SB337 60c; OC9554 40c;
2SB370 40c; 2N1110 30c ;
2SB405 25c; 2N3055 75c ;

AD161/AD162 $2-50 PAIR;
OC955/OC957 $1 A PAIR;
OC967/OC968 $1 A PAIR;

POLYSTYRENE CAPS 
l200pF. 2200pF, 2700pF, 
4700pF, 125V

ALL 15c ea.
SPECIAL

25 MIXED TRANSISTORS $2I1500 V CAPS 5 for $1 
0-0039uF, 0-0068uF, 0-011uF, FANCY CHROME KNOBS FOR

1/4in. SHAFT, PRESS FIT. FOR
AMPS, etc 6 for $1._______

SUPER SPECIALS !
FM STEREO TUNER KITS

ELECTROLYTICS
10uF/16V 10 for $1.
47uF/200V 5 for $ 1.
68UF/16V 10 for $ 1.
100UF/400V $1- 50.
470uF/l6 V »10 for $ 1.
470uF/25V 10 for $ 1
1000UF/10V 10 for $ 1

2A/250V AC
5A/250V AC

MICRO SW
40c ea
60c ea

ONLY $15!

SPARE ERASE HEADS for above $2 ea

SETS OF 3 MODULES INCLUDE FM 
TUNER, DECODER & IF/DETECTOR. 
CIRCUIT DIAG. SUPPLIED; CAN BE 
USED WITH AMP MODULES.

ONLY $12!

BALANCE 
$1

STEREO VU 
$3

12Kn 100uA 
$2

J 
-

a sw

POWER AMPLIFIER KITS
10W RMS per CH. WITH POWER TRA­
NSFORMER & CIRCUIT DIAGRAM.
SUPPLY incl. *15V for TUNER or PREAMP

VORTEX DECKS
on: COMPLETE WITH HEADS & CIRCUIT

FOR AMPLIFIERS FOR THE DECK.
ONLY $25!

VU & BALANCE METERS

WW POWER RESISTORS
2W 
3W 
5W

1-5J1, 12; 15c ea.
950, 2-5K, 6-8K; 20c ea. 
2-4, 10, 12, 22, 27, 40, 47, 
50, 75, 150, 330, 470, 1K,
5K; ALL 25cea.

1OW 8, 100, 220, 3• 3K, 4K,
6*8K;

21W 1-5K; 50c ea.

6 x D size BATTERIES HOLDER 
$1 ea.

SPECIAL!
100 MIXED NEW CAPACITORS. 

ALL USEFUL. $2

SPEAKER PLUGS 4 PINS 10c
•• SOCKETS 4 PINS 10c

PILOT LIGHTS Screw in
6-3 V 10 for $1-50

1 2 V 10 for $1
24 V 10 for $1

AUDIO LEADS
3-5 mm to 3*5 mm 7ft. 
3-5 mm to 6-5 mm 7ft.
6-5 mm 7ft long,

75c 
75 c 
50 c

AERIAL & OSC COILS FOR
VALVE RADIOS. 75c ea
455K IF TRANS. $1

SPEAKERS

SPECIAL!
100 MIXED NEW RESISTORS, 

ALL USEFUL. $2

THERMISTOR-STUD TYPE,

TV PIC TUBES 17 in.
70 Deg. $10 ea._____  

GARRARD PLUG-IN PICK-UP 
FOR MDL210, $6.

50c ea.15 Ji j

SLIDE POTS

5K Vert TRIM POT 15c 
500a WW POT 50c.
10K TRANSISTOR POTS

4 for $1;

25KA Dual 4 for $1l
50KC Single 4 for Vl
250KA Dual 4 for »1:
500KB Dual 4 for SI;
1M A Dual 4 for S1;

BSR11 in.TURNTABLE 
with Cueing & Cartridge. 
Slightly shop soiled.

ONLY $14.

Tuning caps 
2 à 3 GANGS CAPS $1ea 
2 GANG TRANSISTOR. 50c pack & post $2-50, 

INTERSTATE $3-50.

4 ohms 7x5 
8ohms 5*3 

6X4 
6X9 
5 in.

$3*50 ea 
$2-50 
$2*50 
$6.
$3*50

6in Dual cone $5.
8 $9.
10JX MAGNAVOX 

Dual cone $10.

15 ohms 5 in. 
6

$3-50.
$4-50.

8 Dual cone $5. 
10 MAGNAVOX

12W 
6x4

9x 6
47phms 9X6

RMS $10. 
$2-50. 
$4-50. 
$6. 
$7.

TRANSISTOR 7 RADIOS 2 DIODES, COMPLETE inc SPEAKER
I NIAT U SP E AKER Ml F 0 Rm f à, D uvej&(3utpu t $ 1 p a ‘r ■

MINIATURE SPEAKER

Size 10x7-25x4
IDEAL AS EXT. SPEAKERS.

ONLY $4-50 ea.

SPEAKER CABINETS 
10W RMS with 2 Dual cone 
SPEAKERS; size 16-5X10-25x8; 

$16 ea.
PÍlP NSW S3 naU INTERSTATE $5.

$6 ea.

POWER TRANS.
240V/120V* 
2X 25V 4 6-3V

with 6X4 spkr.

TV Stick Rectifiers
TV 20 SC
75 cents

SPECIAL! 
PORTABLE 4 SPEED 
RECORD PLAYER 

$22*50.

FUSES 10 for $1 
0-5A, 2A, 3-25A.

IN LINE FUSE HOLDERS 30c. 
POWER LEADS for CASSETTE 
& TAPE RECORDERS $1 ea. 
RCA JACK PLUGS 25c.
SMALL CHROME HINGES 40cPr

2’4 in 8n. SPEAKERS 
2 for $1

HOOK UP WIRES 50 mixed lengths 
& colours - $1.

250 Mixed SCREWS, Self Tappers, 
Nuts & etc - $1-25

$10 ea

PHILIPS 
TV TUNER 
Transistor 
NT3032

12V MOTORS
REVERSABLE,IDEAL 

» I For Model Trains etc 

only $2 each
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Electronics - Technical Officer
We need a technical officer preferably with the E. & C. or E. E. Certificate 
or equivalent and about 4 years’ experience in maintaining electronic 
equipment for our small enthusiastic team, based at Watsons Bay.
This team is engaged on maintenance and modification of the Navy’s 
tactical trainer, one of the largest simulation systems in Australia.
Primary responsibilities of this position are for the trainer display 
systems, including 60 graphic displays, a large TV type display and a 3- 
colour Kollsman system.
Duties also cover the digital to analogue display driven systems so that 
experience in D to A would be an advantage.
For further information, please phone Roger Hope on 922 6911 after 9 
a.m.

EMI (AUSTRALIA) LIMITED
100 Miller Street, North Sydney 2060

PRICES
SLASHED!

COMPARE THESE MONEY SAVERS

ADVERTISING
INDEX

2N3055

7400 SERIES TTL
7405 38c 28c 7408

7406
7407 40c

555 Timers

7492
7493 89C 65c

7409
7410
7411
7412
7420
7430

45c

28c
LM3900
siæ

95c

NOTE Ail components are factory first well known brands of the highest quality We guarantee our products against any defects — we 
will replace or refund if goods are returned within 30 days of receipt of order

SPECIALS
LM309K 
5V 1A 
Regulators $1.30

FIBREGLASS LAMINATES 230mm x 115mm x 1.6mm 50c

TO-3 Mounting 
Kits — 2N3055 
LM309K etc. 40c

Pack & Post 50c minimum. Please allow more for heavier items.

FREE 15 PAGE ILLUSTRATED CATALOGUE — 
78/79 ISSUE JUST POST COUPON TO

MAIL ORDER ELECTRONIC COMPONENTSPO BOX 254 PUNCHBOWL 2196

Name

Address

Postcode
SUBSCRIPTION SERVICE

Hustrolio
gn. AannSubscription Rates 
ËUlmOniCS S 18.00 per year

$A21.00 per year
elsewhere.Make sure you receive every copy of the magazine by ordering it from your newsagent or the publisher. For publisher subscriptions post this coupon, with your remittance, to Electronics Australia Subscription Dept., John Fairfax & Sons Ltd, GPO Box 506, Sydney, 2001 Subscription will start with first available issue.

Name
Address
Postcode Enclosed is for years

A&R Sonar 80
ASP Microcomputers 95
Abacus Computer Store 86
Ace Radio 114
Acme Engineering 35
Acoustic Research Australia 30, 45
Agfa-Gevaert Ltd In colour section
All Electronic Components 78
Astro-Optical Supplies Pty Ltd 66
Audio Telex Communications Pty Ltd 83
Australian Government Recruiting 51
Australian Seminar Services 93
BASF (Aust.) Pty Ltd In colour section
BWD Electronics Pty Ltd 117
Bail Electronic Services 109
Bright Star Crystals 100
Butterworth Pty Ltd 74
Cerna (Distributors) Pty Ltd 27
Chapman L. E. 127
Chirnside Electronics 108
Classic Radio 110
Clock Disposal Co. 126
Convoy International Pty Ltd 42
Deitch Bros 120
Dick Smith Electronic Group 21, 38, 39, 48,

77, 102, 112, 122
Diggerman Electronics 126
E. D. & E. Sales Pty Ltd 78
EMI (Australia) Limited 128
Electrocraft Pty Ltd 80
Electronic Calculator Discounts 89
Elmeasco Instruments Pty Ltd 28
Enfield Radio Service 126
Ferguson Transformers Pty Ltd 15
Hagemeyer (Aust.) In colour section & OBC
Harmonix Acoustix 52
Honeywell Pty Ltd 26
Hurtle Webster Pty Ltd 126
Instrument Technics 67, 68, 69
John Burnett & Steven Penning 101
Lanthur Electronics 66
Latrobe University 21
Leroya Industries Pty Ltd 29
Linear Electronics 128
M.R. Acoustics 84
McGills Newsagency Pty Ltd 124
Moysten Enterprises 123
National Panasonic (Australia)

Pty Ltd IBC
Non-Linear Systems (Australia)

Pty Ltd 23
Paris Radio Electronics 92
Pennywise Peripherals 91
Philips 2
Plessey Australia Pty Ltd 34
RCS Radio 25
Radio Despatch Service 99
Radio Parts Group 104
Rod Irving Electronics 90
Royston Electronics 63
S.M. Electronics 89
Sabtronics International In colour section
Sontron Instruments 95
Sony Australia Pty Ltd I FC
Stewart Electronics 94
Stotts Technical College 65
Superscope (A'asia) Pty Ltd 36, 58
Tandy International Electronics 22
Tasman Electronics 101
Technico Electronics 61
Tektronix 9
Television Replacement Service

Pty Ltd 121
Vanfi Pty Ltd in colour section
Vicom International 106
Video Technics 84
Vneshtorgreklama Elorg In colour section
Warburton Franki Ltd 6
Wireless Institute of Australia 111
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TECHNICS SU8080 
INTEGRATED DC AMPLIFIER: 
AMPLIFIES...NOT MODIFIES.

The first and foremost function of an amplifier is to amplify. 
To amplify all the incoming signals as accurately as possible. 
Technics terms this “waveform fidelity” which simply means 
that the music that’s put in will be the music that comes out, 
neither adding nor subtracting from the original.
In the SU8080 Technics have achieved waveform fidelity by 
eliminating capacitors—the cause of very low frequency 
signal blocking—from the signal path stages and all 
connections in between. Their elimination made DC (Direct 
Current) in the power amplifier possible, resulting in 

For a National Technics catalogue, please write to:
National Technics Advisory Service, P.O. Box 49, Kensington, N.S.W. 2033. Technics

hi"fi T78.18

ultra-wide frequency response and phase fidelity.
Rated power output of the Technics SU8080 is 72 watts per 
channel, RMS at 8 ohms, from 20Hz-20kHz with no more than 
0.02% total harmonic distortion. Real power for real sound.
And there’s a totally independent power supply for each
channel to eliminate transient crosstalk.
The phono equalizer input is equipped with Technics
developed ultra-low noise transistors, giving an extremely
high signal to noise ratio of 88dB at a sensitivity of 2.5mV.
The SU8080 amplifier. Achieving waveform fidelity.



Why biome yourtope recorder
tor problems caused by

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

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.

JAMMING IS CAUSED BY YOUR 
RECORDER. OR IS IT?

Inside, we use free roll­
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.

Switch to Maxell I
35-180B
Sourd Recordrig lape
HFOutput Extended Range
Low-Orstortw
e" ‘'J ■

maxellffi.35-9
Sound Recorc
H-Output Extandee

maxein. 5-90
Sound Recorring lape

niaxEll 
simply excellent

® ~ ...

For details on all Maxell Recording Tape write to Maxell Advisory Service, P.O. Box 307, North Ryde, N.S.W. 2113
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	NEW FM TUNER HAS DIGITAL

	READOUT, CLOCK!

	Now.Two 3-way

	40 watt speakers with nine tonal choices

	Save about S50 per hour while you assemble them

	Editorial Viewpoint

	Computers and unemployment — again

	GE wins $1.8m fuel cell contract


	New cable resists 750°C for hours

	Victorian conference on solar energy


	PCM audio disc uses laser pickup

	3000A supply

	USA to have Prestel/Viewdata

	Radiosondes sold to Asia

	Motorola wins

	Phoenix solar grant


	Business Briefs:

	MWCHVERAHON TELEQUIPME^^VR^

	4 NEW MODELS -

	A CHOICE OF BANDWIDTH

	EASY-TO-USE





	Tektronix*

	Sydney University’s first computer

	LOW PROFILE TRANSFORMERS

	EA HANDBOOKS:

	Use this handy order form


	nORERS

	Have you excess stocks of electronic components?


	PORTABLE OSCILLOSCOPES

	S.A.

	RCS radio ply lid

	651 FOREST RD BEXLEY

	L NSW 2207 587 3491 J

	FORUM — continued

	MICRO SWITCH




	How we beai the

	express

	15 MHz/5 mV

	FULLY AUTOMATIC TRIGGERING

	THREE POWER SOURCE

	SMALL and LIGHT

	You have your own calculator.

	SYDNEY

	MELBOURNE

	ADELAIDE

	PERTH

	BRISBANE



	STANTON

	Meet the New Leader....

	A higher standard of power amplification design

	UP-TO-THE MINUTE RECORDING

	STUDIOS INSTALLED BY EMI


	If he were around today we know he would use it.

	Only hi-fi,every thing hi-fi.

	Comment by Alan


	Whaf do you hear from Fostcrand Fostex?

	santua

	N-501

	AX-303TR

	U-60D

	BX-505

	CAM-250D

	PDM-500/C

	All specials available until November 14th or until stocks run out - whichever is the sooner!


	H®*1 0»^

	CUT IT OUT!	I? --F

	TVI 30 MIDGET FILTER


	•WS9930


	Lock Down Aerial

	IC SOCKETS

	AMAZING BARGAINS!

	ANTENNA SWITCH

	PRICE!



	ROCK

	at rock bottom

	prices •

	All reduced from

	WERE 60c /Wiy 4 for$|W

	$7.50

	toprices as low as


	$2.50

	Super Special

	Dick Smith/Weller SP25D

	Soldering Iron

	WAS®50

	Now Only $9.75



	Now only $7’°°





	Recorder cueing unit

	NAKAMICHI T-IOO Audio Analyzer

	NAKAMICHI T100 AUDIO ANALYSER.

	SPECIFICATIONS FOR T100 AUDIO ANALYSER


	TDK HEAD DEMAGNETIZER

	Convoy International Pty Ltd

	Acoustic Research Australia


	Playmaster AM-FM Stereo Tuner

	BUYING OR BUILDING AN AM/FM TUNER?

	Just look what you can use it for

	NEW! ETI TANK GAME KIT

	ONLY $99

	DEALERS — the list grows.

	Central Data

	2 High Street, Northcote, Vic. 3070. Tel. 489 9322.




	Digital Photo

	Timer

	SAFE with EASY

	ROYSTON

	ELECTRONICS RE475

	fl The Serviceman

	□It

	ELECTRONICS

	Astro-Optical Supplies Pty. Ltd.

	What Kind of Sound Is Available?

	Volume Control

	What Kind of Sound Is Required?

	Power Supplies


	Series AI-250

	Electrical Specifications


	Series AI-120

	Electrical Specifications


	Series X-50

	Series X-70



	How to expand your 2650 system

	PARTS LIST

	DICK SMITH ELECTRONICS

	Circuit & Design Ideas

	TRADE AND WHOLESALE SUPPLIED

	GETTING INTO

	MICROPROCESSORS

	WHAT ARE BIORHYTHMS?

	BIORHYTHM PROGRAMMING

	DIGITAL

	MICRO FILE

	SOFTWARE

	BOOKS & MAGAZINES


	DIGITAL TACHO KIT

	BOX HILL TOWN HALL


	16K STATIC RAM

	USES LATEST GENERATION 2114 1 Kx4 STATIC RAMS

	pp Pennywise Peripherals

	MAIL ORDERS



	Microcomputer News & Products

	Intel’s 16-bit micro

	Display/keybd chip

	$42.95

	$15.60


	Reservoir capacitors

	Zilog distributor

	Computer party



	Classical Recordings

	A versatile and superior frequency counter kit for only $89.95

	sabtronics

	On the surface of things chromium dioxide is better.

	The end of the headwear rumour.

	One tape is as good as the next.

	Switch to BASF Chromdioxid.


	Install Elorg electronic tubes that benefit from USSR space travel technology

	each $35.30


	AT LAST: a take anywhere, use anywhere CB radio

	AND THE BEST PART OF ALL ABOUT THIS »(CREDIBLE CASE:

	I ACCESSORIES:


	DICK SMITH ELECTRONICS S3

	THE IONOSPHERE, SUNSPOTS AND LONG DISTANCE CONTACTS

	all rigs predelivery checked!

	PORTABLES


	antennas

	CPU-2500R -

	2 meter FM

	transceiver

	Yaesu brings a Central Processing unit to VHF communications


	I	"I ELECTRONIC r*~yw SERVICES

	AWA 8in BASS SPEAKER

	NEW GOODMAN-FOSTER 3-WAY 4-SPEAKER HI-FI SYSTEM	53900 per kit

	RECORD CHANGERS	



	ANTENNAS

	Receivers

	HF Equipment

	Multimeters

	OSCARTRAK

	2M Transceivers

	Morse

	Accessories

	Books




	■""""“■Wo

	Yaesu FTV250 Transverter extends HF to 2 metres

	FOR

	FACTORY SCOOP

	SAVE 66%

	GARRARD MODEL SL65B CHANGER-PLAYER

	COMPLETE KIT $11 QR

	ONLY $35.00 SHURE MAG.

	$12.95

	$24.75

	$4.50 ea.



	New Products

	Diecast cases

	PC-mtg can electro

	Ceramic trimmers

	DICK SMITH ELECTRONICS

	Books& Literature

	NOTES & ERRATA

	TIME CLOCKS

	MICRO SW

	WW POWER RESISTORS

	AUDIO LEADS

	SPECIAL!

	TV PIC TUBES 17 in.

	TV Stick Rectifiers

	EMI (AUSTRALIA) LIMITED


	PRICES

	SLASHED!

	siæ



	SUBSCRIPTION SERVICE

	gn. AannSubscription Rates ËUlmOniCS S 18.00 per year




	TECHNICS SU8080 INTEGRATED DC AMPLIFIER: AMPLIFIES...NOT MODIFIES.
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