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The TEAC AS-1100 • 

Everything uou need 
in a stereo integrated amplifier. 
The people who bring you the most sophisticated open reel and 

cassette deck equipment on the market do not build less than the best in stereo amplifiers. 
Herewith, the AS-100. A stereo integrated amplifier. 
This is what it gives you. A flat frequency response beyond the range of audibility. 

An extremely low harmonic distortion. A very high SN ratio. 30 watts each channel at 8 ohms. 
And so, unparalleled sound quality. 
In order to assure maximum gain, the widest dynamic range, and minimum harmonic/inter-

modulation distortion, TEAC's AS-100 employs new computer designed low noise integrated circuits. 
Of course, it's completely flexible. Multiple switched inputs allow you to attach 2 turntables, 

1 tape deck, a tuner, and 2 further auxiliary inputs. There's a front panel Red / Play monitor jack. 
Even 2dB stepped tone controls. 
Interested in a truly hard-working, beautifully built amp? One with 

TEAC quality built in? 
It will pay you to investigate the AS-100. It's everything 

you need in an amp. 

TEAC. 
AUSTRALIAN DISTRIBUTORS: Australian Musical Industries P/L.. 
155 Gladstone St.. South, Melbourne. Vic.. 3205. Phone: 69 5888 — 
619 Pacific If way.. Si. Leonards. N.S. W.. 2065. Phone: 439 6966 — 
Arena Disuibutors. 273 Hay St., East Perth. Phone: 25 9993 — 
Sth. Aust. Truscott Electronics Pty. Ltd., Hindmarsh Square, Adelaide 
Phone: 23 3024. Miltons Department Stores Lid.. P.O. Box 146. 
Norfolk Island. OCEANIC DISTRIBUTORS: New Zealand: Direct 
Imports (N.Z.) Ltd.. 590W Southampton Street, Hastings. Phone: 89 184 
— Fiji: D. Joevan & Sons. 87 Cumming Street. (G.P.O. Box 148). Suva 
Phone: 22710 — New Guinea: Paul Mow & Co., Box 449, Lae. 
Phone: 2953. 
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PHILIPS 

How can you afford 
a really good speaker system 
that has minimal distortion? 

Easy...make it yourself! 
Building your own speaker system 
requires no more skill than the 
average handyman already 
possesses. The little bit of 'handy-
man' skill and the Philips range of 
compatible speaker components 
could save you up to half the cost 
°la manufactured sys.tem. 

The Philips range of Hi Fi speaker 
components ranges from 1" dome 
tweeters through to 12" woofers, as 
well as fully assembled two and 
three way cross over networks. In 
fact, everything you need to build the 
system you've always dreamed of. 
We even have a book that helps you 
design systems and construct 
enclosures. So what more do you 
need except a pair of pliers and 
a screwdriver? 

For further information see 
your local Hi Fi dealer or 
contact ELCOMA. 
Electronic Components & Materials, 
Box 50, Post Office, Lane Cove, 
NSW 2066. 
Telephone 42 1261, 42 0361. 
Branches in all States. 

ELCOMA 
153.60 
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A new Hi-fi 
magazine 
FOR the person who knows little or nothing about hi-fi, 
choosing equipment can be a traumatic experience. Faced with 
spending anything from $300 to $3000, he realises he has neither 
knowledge nor experience of that which he seeks. 
He will be overwhelmed with conflicting advice from his friends 
and confused by a barrage of pseudo-technicalities from hi-fi 
salesmen, mary of whom appear to have totally lost sight of what 
they are supposed to be selling. 
The more determined people eventually find their way to 
responsible hi-fi retailers — or to one of the growing number of 
manufacturers' hi-fi demonstration centres. 
Somewhere along the way, most prospective hi-fi buyers 
purchase the specialised hi-fi magazines. 
Now their confusion is compounded, for excellent though many 
of these magazines undoubtedly are, most of them are written 
specifically for the technically knowledgeable enthusiast — they 
are not for the novice. 
Then there are the 'hi-fi glossies' — in which every single item 
reviewed is described in glowing superlatives. Marvellous for 
manufacturers of poor quality goods — but it's a bit rough on 
those who make things properly — let alone the readers! 
So we have come up with a totally new type of hi-fi magazine. 
Called Hi-Fi Review, the first issue is due to roll off the presses 
toward the end of July. 
Hi-Fi Review is written specifically for those many thousands of 
people who are interested in hi-fi but do not have a technical 
background. 
This does not mean to say that it will appeal only to the 
non-technical reader; for although we have taken great care to use 
primarily non-technical English full data is still included (where 
relevant) for the lucky few who can understand it. 
Hi-Fi Review is people-oriented. It deals with hi-fi in the home 
not hi-fl in the laboratory. It tells you in down-to-earth language 
just how well an amplifier performs — whether or not it will suit 
your requirements and whether it does what its maker says it 
should do. 
It is in essence a magazine that people can read, understand, 
enjoy — and believe. 

oite 
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'75 SOUNDS FANTASTIC 

The first ever Hi-Fi exhibition to be 
sponsored by the Australian hi-fi 
industry themselves starts August 
13 at Sydney's Centrepoint building. 
The exhibition, is called '75 Sounds 
Fantastic. 
Realising that technical terms and 
explanations scare off a large percent-
age of potential customers, exhibitors 
are concentrating on the simplicity 
and beauty of today's high quality 
sound gear. 
Most of the world's leading 
manufacturers will be showing their 
wares — and new to Australian 
exhibitions — a sound theatre will be 
set up enabling visitors to hear for 
themselves some of the world's finest 
hi-fi equipment. 
Radio 2GB will conduct a major 
promotion in conjunction with the 
exhibition. Prizes in an associated 
contest will be substantial. Radio 
celebrity Jeremy Cordeaux will 
broadcast his midday session from the 
exhibition. 

'75 Sounds Fantastic is supported 
by:— 

ELECTRONICS TODAY 
INTERNATIONAL 
HI-Fl REVIEW 
AUDIO TRADER 
ELECTRONICS NEWS 
ELECTRONICS AUSTRALIA. 

Electronics Today, together with our 
associated publications Hi- Fi Review 
and Audio Trader will have a stand at 
the exhibition. 
The date — August 13-17. 
The place — Exhibition level, 
Centrepoint, cnr. Pitt and Market Sts., 
Sydney. Don't miss it! 

0 0 60 
. 0 0 0 

0 . 0 0 
0 0 0 0 

SECRETARIES - 1984. 
Or sooner if this 'integrated office' 
by designer Luigi Colani goes into 
mass-production. 
The 'office' combines chair, desk, 
computer terminal/type — writer, 
Telex machine, microfilm reader and 
information inputs via micro-wave 
intercom. 
ETI's secretary, when shown this 
new item, showed a singular lack of 
interest! 

DIGITAL WATCHES 
The first under-$100 digital watc is 
now on sale in the USA. The watt .1 is 
made by Princeton Material Scien e, 
a New Jersey company part-owne. by 
Sprague. 
In other digital watch moves, Timex 
are planning to sell their version at 
$85 -it is in fact being test-marketed 
in several areas at that price. Novus, 
National Semiconductor's consumer 
products division, are about to launch 
a digital watch later this year at what 
a company spokesman called a 'very 
competitive price', whilst Cox 
Electronics say that they will launch 
a $99 liquid crystal model later this 
year. 
Currently, digital watches from 
companies such as Bulova, Time 
Computer, Microma etc, sell for S200 
upward. 
At present 90 per cent of all watches 
sell for less than the equivalent of S50. 
Present indications are that digital 
electronic watches will break that 
price barrier within the next two years. 
(All prices in this news item are in 
US dollars — about 0.65 of the 
Australian dollar). 
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AWA COLOUR TV 

AWA's range of colour television 
receivers will go on sale throughout 
Australia during August. 
Mr. John E. Bailey, joint managing 
director of AWA-Thorn Consumer 
Products Pty. Ltd., said he was confi-
dent the AWA range would capture the 
biggest share of the Australian colour 
television receiver market. Mr. Bailey 
was speaking after a satellite colour 
television Press conference to launch 
the range, at which the Minister for the 
Media (Senator McClelland) and a 
panel of Australian editors spoke with 
TV personality, David Frost, in London. 
The conference was the first satellite 
television press conference held in 
Australia, the first endorsement by 
David Frost of a commercial product 
and the first time a "commercial" has 
been transmitted by satellite from 
London to Australia in colour. 
Mr. Bailey said prices of 26-inch and 
22-inch sets, which would be the first 
models marketed, would be between 
approximately $750 and $950 — about 
eight weeks' average pay compared 
with the ten weeks' pay needed to buy 
black and white sets in the early days 
of Australian television. 
AWA recently entered into a joint 
venture agreement with the giant 
Thorn Electrical Industries Ltd., of 
the United Kingdom, the world's 
largest manufacturers of PAL (phase 
alternating line) colour television 
receivers. 
The Australian Government, together 
with the Australian Post Office and 
Broadcasting Control Board, has chosen 
the PAL system as the most efficient 
and the most suited to Australian 
conditions. 
All AWA-Thorn receivers will incorp-
orate the latest developments in the 
PAL system. 
They will be manufactured at a new 
factory which has been built at 

Rydalmere, near Sydney, especially for 
colour set production. 
AWA Deep Image colour television 
receivers will be technologically ahead 
of most sets available around the 
world, Mr. Bailey said. They will have 
a 110 degree picture tube, allowing a 
slimmer cabinet line, solid state inte-
grated circuits and precision static 
toroid yoke — a computer-designed 
electro magnet which controls the 
direction and alignment of the colour 
electron beams in the picture tube 
more efficiently than the usual 
standard deflection yokes. 
Full colour transmission in Australia 
will begin on March 1, 1975, but 
colour test patterns will begin on 
October 7 and limited outside tele-
casts soon afterwards. 

FALLING CALCULATOR 
PRICES REDUCE SALES 
Sales of pocket calculators are falling 
far short of manufacturer's expectations. 
Tired of seeing calculator prices 
reduced drastically immediately after 
purchase at a higher price, consumers 
appear to have decided — en masse — 
to postpone purchasing. 
One US sales organisation say that 
sales have fallen to about 50 per cent of 
last year's. 
Another distributor told our reporter 
that his sales have fallen from $40,000 
per month last year to $11,000 for 
the past two months. The distributor 
said that the manufacturer's policies 
are putting customers in an impossible 
position. They clearly want to buy, 
he said, but don't. They wait until 
next week for the price to drop. 
A similar malaise is beginning to hit 
scientific calculators too. Bowman's 
MX 100 for instance has been slashed 
from US$180 last November to a 
current low of US$120. 

MOLECULE - ULTIMATE 
MICROCIRCUIT 
What must surely be the ultimate in 
micro-miniature circuitry was 
proposed recently by Avi Aviram of 
IBM and Mark Ratner of New York 
University. 
Speaking at a meeting of the American 
Physical Society last month, the two 
researchers outlined a technique for 
designing individual molecules as 
functioning electronic devices. Present-
ed to the conference was a blueprint 
for constructing a hypothetical 
rectifier in molecular form — along 
with quantum mechanical evidence of 
the scheme's feasibility! 

ELECTRONIC GEARBOX FOR 
TRUCKS 
Britain's Ferranti organization and 
the Ford Motor Company have 
jointly developed a semi-automatic 
transmission system using an 
electronically-controlled gearbox. 
Unlike most automatic transmissions, 
the new system more or less takes over 
the actions of a driver changing gears 
manually. 
In use the driver simply selects the 
desired gear. The automatic device 
then disengages the clutch, brings 
the engine to the correct operating 
speed, changes gear and then re-
engages the clutch. 
Intended primarily for trucks, the 
new system is said to cost less than 
half the normal price of a convent-
ional fully-automatic transmission. 
At present the control unit uses inte-
grated circuits — some 300 in fact. Later 
units will utilise Ferranti's CDI 
(collector-diffusion-isolation) technology. 
It will then, say Ferranti, consist of 
three 40-pin dual-in-line packages 
housed in a small case and weighing 
less than three kilograms. In this 
final version the chips will contain 
about 12 op amps, 1200 gates and a 
400-bit read-only pm-programmed for 
any number or combination of gear 
ratios. 

LASER WEAPON CONFIRMED 
The long-rumoured laser-gun now seems 
to be for real. The US Navy have just 
confirmed previously unofficial reports 
that they are just about to undertake 
sea trials of a ship-borne anti-
missile laser weapon. As the project 
is totally classified no other details 
can be published. 

COMPONENT SHORTAGE EASES 
Although electrolytic capacitors and 
zener diodes are still in very short 
supply, the previous world-wide 
component shortage seems to be 
diminishing. 
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The lead time for resistors (in the 
USA and Europe) is down to 14 weeks 
or so — a welcome change from the 
52 weeks plus that was being quoted 
until recently. 
Integrated circuits are now generally 
available virtually ex-stock — 
particularly digital ICs. 
The reason for the sudden improve-
ment is largely due to a falling demand 
for finished products, especially for 
automobiles, radios and TV sets. As 
a result equipment manufacturers are 
less anxious to maintain large stocks 
of components. 

NIXON'S TAPES 
When it was revealed that President 
Nixon had bugged his own office — 
tape recording everything that was said 
in there — his tape records became an 
important part of the evidence in the 
Watergate investigation. 
To find out whether or not the tapes 
had been 'edited' in any way, a panel 
of six experts was nominated jointly 
by the White House and the Water-
gate special prosecutor. 
The panel of experts found that one 
tape — one of the most critical — had 
apparently been overdubbed by an 
18% minute-long 'buzz'. 
From there on the investigation 
became virtually a scientific detective 
story. 
Firstly the tape was 'developed' using 
a magnetic fluid. Acting in much the 
same way as do iron filings in a 
magnetic field, the magnetic fluid 
revealed the shape of the otherwise 
invisible marks left by the tape 
recorder's record and erase heads, 
when these heads are switched on or 
off they leave marks on a recording 
tape which are almost as distinctive 
and individual as fingerprint marks). 
Another test analysed the content of 
the superimposed 'buzz' and found 
that it consisted of 60 Hz, 180 Hz, 360 
Hz signals — in other words it was in 
some way related to the 60 Hz mains 
voltage used in the USA. 

Using these and other tests, the panel 
concluded that it was virtually 
impossible for the tape to have been 
edited accidentally. All evidence 
pointed to a deliberate attempt to 
erase speech — but in a surprisingly 
clumsy way. 
Although the investigating panel's 
conclusions were unanimous, 
experts for the defense challenged the 
conclusion that the erasures were 
deliberate. 
Pointing out that the original tape had. 

been transcribed using a Uher 5000 
recorder, defense attorney, Charles S. 
Rhyne said that "the Uher 5000 is, 
according to tape recorder users, the 
worst, or one of the worst, tape 
recorders made. It has a history of 
constant malfunctions." 
Rhyne went on to point out that not 
only did Exhibit 60 (the Uher 5000 
used for the transcription) fail during 
the panel's test period, but so did 
another brand new Uher 5000 
bought by the panel for further 
investigation. 
The experts also studied the 60 Hz 
hum in the background of further 
sections of a tape containing speech. 
They came to the remarkable con-
clusion that although the speech had 
been recorded by a Sony 800B machine 
it was not one of the machines that the 
panel tested. In other words, contrary 
to instructions the Secret Service did 
not hand over all their machines for 
investigation by the panel! 

MORE FAX ... ALVOST 
An American FM station, WGLO' 
(106.7 MHz) at Fort Landerdale 
(Florida) has received permission from 
the U.S. Federal Communications 
Commission to transmit a visual 
sub-carrier. The new broadcast 
service, which will require a special 
converter (to be supplied on a 
rental basis by the station), will 
print out on a standard TV screen such 
data as airline schedules, local news and 
stockmarket quotations. 
Many U.S. FM stations broadcast 
subsidiary services via sub-carrier but 
WGLO will be the first in at least 
a couple decades to broadcast anything 
even approaching facsimile. 
As luck would have it, WGLO will 
probably have an international 
audience. Within their coverage area 
are the wealthy Binimi (Bahamas) 
residential and tourist developments. 

$10 COVPUTER BY 1980? 
Before 1980 general-purpose 
microcomputer complete with central 
processor and internal working memory 
will be available on a single chip for 
a cost of between $1.00 and $10.00. 
Magnetic bubble technology is expected 
to bring the cost of memory from the 
present one cent a bit to one tenth of 
a cent per bit. 
These and other similar predictions 
were made by L.S. Coles and J.M. 
Tenenbaum of Stanford Research 
Institute, and 0.Firschein and M.A. 
Fischler of Lockheed Research at New 
York's recent IEEE Intercon. 
In their paper entitled 'Forecasting 
and assessing the impact of artificial 
intelligence on society', the authors 

considered the social implications of 
21 postulated commercial products based 
on artificial intelligence technology. 
One of their most startling forecasts 
is that of single chip computers capable 
of handling 20 million instructions per 
second with an internal 65,000 bit 
memory selling for less than USS1.00! 
This say the authors, should eventuate 
before the end of this century. 

NEW LOW-LOSS LIGHT FIBRE 

Like water from a hose, light pours out of the 
end of this nearly one kilometre length of 
light fibre. 

A dramatic reduction in the trans-
mission light loss through glass fibre 
was announced six months ago by the 
US Bell Telephone Company. 
Now, even further improvements have 
been made. 
The achievement may hasten the 
time when light pulses, in addition to 
electrical and radio signals, will trans-
mit voice, data and video signals 
through telephone network. Com-
munications systems using light would 
have a much greater signal-carrying 
capacity, with potentially less cost and 
less dependence on scarce natural 
resources, than existing transmission 
facilities. 
Light sent through the hair-thin fibres, 
made by a new process at Bell Labs, 
loses only about one fifth of its inten-
sity over a distance of a kilometre. In 
ordinary glass of the sort used in 
window panes, such a reduction of 
intensity would occur in less than a 
centimetre, (the amount of light loss 
is directly related to the presence of 
residual impurities and imperfections 
in the glass fibres). 
In long-distance optical communica-
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tions systems of the future, low light 
loss is especially valuable because it 
cuts down the number of amplifying 
stations needed to boost the signal 
along the way. 
Another important feature of optical 
fibre performance is also improved in 
the new Bell Labs process. This feature 
has to do with the smearing of light 
pulses by dispersion. 
Dispersion is caused by the fact that 
some light within each pulse travels in 
a zig-zag path during its passage along 
the fibre, thus travelling slightly 
farther (and taking longer) than other 
light that travels in a more direct path. 
As a result the pulse signal may spread 
out, and may eventually merge with 
another of the closely spaces pulses, 
thus lowering the information-carrying 
capacity of the fibre. 
Dispersion can be reduced by varying 
the composition of the fibre radially to 
produce a graded index of refraction. 
This causes the light following a zig-zag 
path to travel slightly faster than the 
direct light so that all of a given pulse 
arrives at its destination at more nearly 
the same time. 
Both performance factors important 
in glass fibres — low light loss and low 
dispersion — can be more precisely 
controlled in the new fabrication 
process devised by Bell Labs 
scientists. 
A low-loss fibre useful in communica-
tions has long been a goal of scientists 
at Bell Labs and other industrial labor-
atories. The Corning Glass Works, with 
whom the Bell Labs scientists have 
been comparing results, has also 
reported successes in producing fibres 
through a different though related 
process, with losses closely approaching 
those of the Bell Labs fibre. 
First results of the Bell Labs scientists' 

work have been published in a current 
(May-June) Bell System Technical 
Journal article entitled "Optical Wave-
guides with Very Low Losses." Authors 
are William G. French, John B. 
MacChesney, Paul B. O'Connor and 
G. William Tasker. Further results were 
presented at the International Glass 
Congress, Kyoto, Japan (July 8-12, 
1974). 

RADIO TRANSMITTERS MAY 
CAUSE EXPLOSIONS 
An operating radio transmitter can 
induce power into any structure that 
can act as receiving antenna. 
If the receiving 'antenna' is of the 
appropriate length and conductivity, 
sufficient energy may be induced for 
sparks to be generated between the 
'antenna' and adjoining surfaces or 
between surfaces which are normally 
ir contact but may become separated. 
It is for this reason that notices are 
often displayed near blasting sites 

asking drivers to switch off their radio 
transmitters. 
A new British standard, BS 4992 covers 
the whole problem of RF initiated 
detonation. Known as the 'Guide to 
protection against ignition and detona-
tion initiated by radio frequency 
radiation', BS 4992 contains a most 
invaluable amount of information about 
this generally little understood subject. 
(BSI Sales Dept, 101, Pentonville 
Rd, London, Ni 9ND). 

SPECIAL IC OFFER 

As expected, our special IC 
offer was grossly over-subscribed, 
in fact our entire stock sold out 
within three days! 
We are currently trying to 
obtain further supplies, but at 
present we are not very hopeful 
of success. 
If we cannot obtain further 
supplies, we will try to obtain 
another type with basically 
similar characteristics — if any-
thing it will have a higher speci-

fication. 
Assuming that we are success-
ful, this new type (together with 
full circuit details etc) will be 
supplied against outstanding 
orders. If any readers receiving 
this different type are not totally 
happy with our suggested arrange-
ments we will return their 
payment in full, together with 
postage. 

PURCHASE PRICE IS ONLY HALF 
COLOUR TV COST 
The actual purchase price of a colour 
TV set accounts for only 53 percent 
of its actual cost over its useful life — 
according to a report issued by the 
Massachusetts Institute of Technology. 
Servicing costs account for 35 per 
cent of the total, and electrical power 
required to run it adds an a surprising 
12 per cent more, (the calculations 
assume a useful lifespan of 10 years). 

Conclusion of the report is that a set 
selling for US$400 will in fact cost 
about US$800 to run but in fact the 
cost will be very much higher than 
this, for the calculations do not take 
any account of inflation over the ten 
year period. Taking inflation into 
account, industry observers suggest 
a true total cost of US$1400 is 
realistic. 

SODIUM SULPHIDE BATTERIES 
The formation of a company which 
will be devoted to the development 
and commercial exploitation of the 
sodium sulphur battery has been 
announced by Britain's Electricity 
Council and Chloride Group Limited. 
It will be known as Chloride Silent 
Power Limited. 

The possibility of using a sodium 
sulphur battery — which makes use of 
relatively cheap and abundant materials 
— has been known for many years, in 
fact a prototype was shown by Ford 
Motor Company, who own the patent 
rights, at their Dearborn research 
laboratories in the USA in 1968. But 
the problems associated with its con-
version from an interesting laboratory 
project to a commercial product have 
been very considerable. 

Positive research on the sodium 
sulphur battery by the Electricity 
Council began in 1967 at the Electricity 
Council Research Centre. This re-
search has been encouragingly success-
ful and ECRC have produced 
prototype sodium sulphur batteries 
using beta alumina tubes as the 
material for the solid electrolyte. 
These have been successfully used 
to power a 1000 kg Bedford van in 
London and in performance tests on 
the roads of Cheshire. 
The objectives of the joint operation 
will be: 

(a) to engage in development work 
over at least a four year period to 
produce commercially viable pre-
production sodium sulphur batteries 

CHAPMAN'S _Ariforpionecil 
ow MIDGET  3 tersJ 

RATCHET KITS* 
ANV6 LOCAL SUPPLIES AND  ILI M. 

CATALOGUES AVAILABLE FROM 

Local supplies 
and catalogues 
available from 

5 LCO 
4112 PACIFIC HIGHWAY, ARTARMON, N.S.W. 

Telegliene: 42 4214 
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for electric bus and commercial 
vehicle applications; 
(b) to develop specifications for the 
machinery required for bulk battery 
manufacture; 
(c) thereafter to licence interested 
manufacturers to produce sodium 
sulphur batteries. 
It is expected that the cost of the 
four year development period will be 
about f.2 million of which the 
Electricity Council and Chloride will 
each contribute half. 
If the development period is success-
ful Chloride and the Electricity Council 
will consider how best to make the 
battery available. It is not expected that 
batteries will be commercially available 
for some years. 
The sodium sulphur battery which is 
being developed by the new company 
could revolutionize urban transport. 
If the problems associated with its 
development can be overcome it will 
treble the range of existing battery 
powered buses and very considerably 
extend the number of light commercial 
vehicle applications which can benefit 
from pollution free battery power. 

AN APOLOGY 
An industrial strike hit us part 
way through printing last month's 
issue of this magazine. 
The issue was finally printed 
on machinery that was not 
really suitable for the task. 
As a consequence the re-
production on some pages (part-
icularly of pictures) was well be-
low our usual standard. 
We apologise to readers and 
advertisers for the generally poor 
standard of that issue — but 
trust that they will agree with 
our belief that it was better to 
have a sub-standard issue than 
none at all. 

WALL-HUNG TV 
In Japan, Sony have released some 
details of a prototype flat-screen colour 
TV set using gas-discharge matrix 
panels operating from dc. 
The display panels are less than ten 
millimetres thick and about 150 mm 
across. Purpose of the project say 
Sony, is to produce picture-shaped 
colour TV sets with one metre screens. 

SONAB INTO 
COMMUNICATIONS 
Known world-wide for their high 
quality hi-fi equipment, Sweden's 

Sonab organisation have now expanded 
into the mobile communications 
business. 
The company has taken over Sweden's 
AGA mobile communications division 
(as from July 1st), thus giving Sonab 
about half Sweden's land-communication 
business plus an entry into aviation 
systems. 
Sonab's tales last year were 
approximately A$7 million — the 
amalgamation with AGA is expected 
to double that figure in the first 
year of operation. 

DICK SMITH JUMPS AGAIN 

Relatively few business men deliber-
ately seek to establish themselves as 
mildly crazy. 
Not so Dick Smith, of Dick Smith 
Electronics, who, over the past few 
years has cultivated the belief that he 
is a 'nut'. 
A recent press release from his organ-
isation shows Dick travelling to work 
on his latest means of tronsport — a 
powered pogo stick. 

NEW CHIP FOR COLOUR TV 
An MOS chip containing all the 
circuitry for remote control, tuning 
and display of a colour TV receiver 
has been developed by Mostek. The 
device — already planned for use in 
1975 US Magnavox receivers — 
will initially be housed in a 40-pin 
ceramic package. 

NEW SO CIRCUIT ENHANCES 
SEPARATION 
A breadboard prototype of a 'separation 
enhancement' system, shown at the 
recent Consumer Electronics Show 

(Chicago) provided almost total 
separation of SQ matrix signals. 
Developed by a company called Tate 
Ltd, the circuit is added to four-channel 
amplifiers after the normal decoder. 
The monolithic device then provides 
channel sound separation far beyond 
the most advanced full logic systems 
heard so far. 
We understand that the company will 
market the circuit as a single-chip IC 
primarily to original equipment 
manufacturers. 
Meanwhile, Fairchild have announced 
that they will soon be producing a 
full range of normal SQ integrated 
circuits for world-wide distribution. 

A PECK OF TROUBLE 
After decades of experience, the 
engineers and researchers at Austral 
Standard Cables Pty. Ltd. perhaps 
could be excused for believing they 
had overcome almost every conceivable 
environmental challenge. 
The sad truth, however, is that the 
ASC people recently have been given 
the bird. 
Over the years they successfully 
wrestled with the problems of cable 
moisture permeation, submarine 
cable protection, electrical interference, 
assorted "gremlin-inspired" technical 
difficulties ... and termite attacks. 
The termites were licked when ASC 
engineers applied the greasy pole 
principle. They introducted nylon-
sheathed cable. To termites, the surface 
is so slippery that they cannot "latch 
on" long enough to take a bite. 
Nature, however, is able to provide 
pests in infinitely greater variety than 
can engineers produce protective 
covering for cables! 
Inevitably, another menace emerged. 
This time the parrot ... in its 
challenging Westralian thousands. 
These "iron beaks" have been pecking 
through integral bearer ( IR O cables at 
Mt. Newman (W.A.), causing shorts 
and interference within the mining 
company's domestic communications 
network. 
ASC's "think tank" in Melbourne 
doesn't claim to have a quick-remedy 
for the problem but has suggested 
that brass tape may stop the birds 
(nylon probably wouldn't be hard 
enough). 
If that doesn't stop the parrots, 
ASC's engineering services department 
may be in for some overtime: (Our 
Editor suggest the result be marketed 
as 'polly-final'). 
Meantime, a CSIRO spokesman 
recently warned that a termite four or 
five times bigger (and proportionately 
more destructive) than the normal pest 
is about to confront settlements in the 
country's ever-expanding north-
western sector ...  • 
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ALTEC 604E 
Studio Monitor 

REVOX 077 
Mk III SAE 
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KENT NM DOCTRINE 
Of CUSTOMER 
ASSISTANCE 
In just a few short years, 
Kent Hi-Fl has grown from a 
small one-man company to 
one of Australia's largest and 
most  respected  audio 
retailers. 
But, like many a company 
before them, they created a 

Peter Den7 

demand for their services that 
quickly  outstripped  the 
capacity of their premises. 
Now they have moved. To a 
n ea r-3000  square  foot 
showroom  just  100 yards 
further along Kent Street — 
still in the heart of Sydney 
What is the reason for Kent 
Hi-Fi's success? How come 
that  despite  the  almost 
incredible congestion of their 
earlier premises — likened 
once to Hong Kong harbour 
during the Chinese New Year 
— they managed to retain an 
atmosphere  where  the 
customer  could  receive 
courteous and knowledgable 
attention — and where he 
could still feel relaxed? 
In reality the answer lies in 
the fine talent of each mem-
ber of the company's staff — 

KENT HI-FI'S 

Michael White 

Tony Martin 

all of whom were previous 
clients of Kent Hi-Fi! 
They are all people who are 
not just in the audio game for 
a job. They are people who 
genuinely like what they are 
doing. 
And that helps quite a lot. 
The staff make a real effort 
to ascertain the client's needs. 

They  make  the  client's 
problems their problems. And 
ensure that the client really 
does  obtain the optimum 
equipment  for  his 
expenditure — and his needs. 
Now,  Kent  Hi-Fi  have 
premises  that  complement 
the ability of their staff. 
Here at 410 Kent Street, the 
accent is on performance. 
As you move through the 
door you see what is the most 
comprehensive  range  of 
cassettes,  cartridges,  tapes 
and accessories in NSW. Here 
there are 15 or more brands 
of cassettes alone — and the 
full manufacturer's range in 
each brand. 
Then,  as  you  progress 
through the isles of Kent, you 
see  a long  long row of 
cassette  recorders.  Priced 
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from $29 to $600 plus all are 
of the highest qualit, — all 
marketed internationa ly. 
Next the budget sistems. 
Complete  ready- 0-play. 
A mplifier/record 
player/speaker combilations. 
Or  others  with  :assette 
players  instead  of  record 
players, but all at low budget 
prices.  From S200 to less 
than S550. 

After that you will find a 
number of  fully imported 
systems  —  all  co nbining 
technical excellence iith the 
highest aesthetic appeil. 
Finally,  the  crer le-de-la-
creme. A wall of sot. nd. The 
latest  and  the bet  from 
around the world. 
Speakers of all shapes and 
si zes.  Classical  shapes. 
Free-standing  owers. 
Space-age cubicles. Tie latest 
in  styling,  ingenu ty  and 
technological advanct . 
Here there are a nplifiers 
that cost over $10 )0. And 
look it too! Turnta iles that 
cost at least half that price. 
Equipment that dem mstrates 
your discrimination, albeit at 
a price. 

Kent  Hi-Fi,  41 ) Kent 
Street, Sydney. Ad i a new 
dimension to  you  leisure 
hours. 

PRODUCT LISTING 

U.S.A. 
ALTEC LANSING 
AR 
BOSE 
ESS 
CROWN 
DYNACO 
HARMON KARDON 

SAE 
PHASE LINEAR 
KOSS 

SHURE 
RABCO 
EMPIRE 
STANTON 

SCOTCH 
JANSZEN 

JENSEN 
AMPEX 

EUROPE  

THORENS 

TANDBERG 
QUAD 
DUAL 
GARRARD 
REVOX 
ORTO FON 
TANNOY 
KEF 
VVHARFEDALE 

CELESTION 

GOODMANS 
SME 

IMF 
LEAK 
FERROGRAPH 

GRUNDIG 
AKG 

RADFORD 
PHILIPS  (ELCOMA) 

WATTS 
ITT 
SEPS 
BASF 
PLESSEY 

JAPAN 
KENWOOD 
SONY 
SANSUI 

NIKKO 

ONKYO 
ROTEL 
LUX 
MONARCH 

GRACE 
CEC 
AIWA 

NEW SHOWROOMS 
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'PHILIPS 

PHILIPS 

, 

Congratulations Kent Hi-fi 
on the opening of your new 
Sound Lounge 

At Kent Hi-Fi's new sound lounge you 
can see speakers, speakers and more speakers . . . 
You can also save yourself a packet. 

With Philips full range of Hi-Fidelity 
Loudspeaker components you can build your 
own system for much less than pre-assembled 
units. A range from 1" Dome Tweeters through 
to 12" Woofers, two and three-way crossover 
networks plus a free 24 page brochure on 
enclosure designs and construction gives you 
the scope and the means to the system you've 
always dreamed of 

E LCOMA S. 
"Sweet clarity ..." 

have been listening to these 
speakers in my own music system 
in recent weeks and have found the 
upper mid-range and treble repro-
duction to be quite sensational. 
• They are the rrost thstomon free 
transient and musically accurate 
speakers I have heard. 

• In this treble "ea t. n Heal tone has 
the sweet clarity well known to 
electrostatic speaker owners, with 
the advantage of superior power 
handling." 
Nadine Amodio. "The Australian Fi-
nanc.ol Review, - 21st June, 1974. 
"Even if we had never listened to 
the ESS AMT-1. its measured fre-
quency response alone would invite 
the use of superlatives. 
''Overall, the AMT-1's transparency, 
definition, and overall clarity were 
'state-of-the art in every respect." 
"Stereo Review," U.S.A. July, 
1973. 

sounc as dear as 
There are now two models available in the revolutionary new HEIL AIR MOTION 
TRANSFORMER speaker systems. The AMT-1 at S628 per pair, and the AMT-3 at $898. 
See and hear them at: 

KENT HI—Fl 412 Kent Street,Sydney 

ight 

153.66 
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KEF go a long way 
to defend the truth... 

When KEF introduce a new speaker, it's big news. 

The CADENZA is no exception. Designed for the 

serious listener, the CADENZA is a sophisticat 

speaker in which KEF have overcome high 

ty's number one hang up, 'colouration'. 

The. colouration, normally caused by uncontrolled 

vibrations or resonances in the speaker cone and 

enclosure, has been virtually designed out of the 

CADENZA. This is due to K EF's acoustically 

'dead' Acoustiiene cone material, which gives 

extremely smooth and even frequency response, 

ensuring impeccably balanced sound. 

This is improved even more by KEF's braced, high. 

density cabinet, designed to overcome the 

problems created by enclosure resonance. The 

CADENZA is neutral in tone and sets an exceed-

ingly high standard of overall performance. If 

anyone can get speakers to tell the truth, KEF can. 

CADENZA 
Size 

Input 

Impedance 

Freq. Range 
Dividing Freq. 

24x14x12 in 

61x36x30 cm 

25 Watts 
8 oh ms 

35-30,000 Hz 

45 & 3,500 Hz 

Hear the Cadenza at Kent 
Hi—Fi's new salesroom and all leading Hi-Fl Stores. 

Distributed by — 
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SYDNEY 

64 Winbourne Road, 
Brookvale. 2100 
938-1186 938-1195 

INTERSON 
Pty.Ltd 

A division of Audioson International 

MELBOURNE 

292 Victoria Street, 
North Melbourne. Vic. 3051 
329-6066  329-6287 

PERTH 
Audiosor, International Pt g. Ltd. 
Ro mney Building, 273 Ha. Street, 
Perth. W A. 6000 
25-9993 

Pty. Ltd. 
3Ril.SBANE 

72 W lc k ha m Street. 
Fortitude Valley. G.Ic. 4006 
21-9139 

• 

ADELAIDE 
.Audioson International Pty. Ltd. 
.3raves Street, 
Newton. S.A. 5074 
337-7000 
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A-section of the vast range of Hi-Fi Products available at Kent Hi-Fi 

Celestion 

1411 I 

jov 
kers 

t_ourlsrea  

the p9  „ rfe .. 
'tiOnist  

DITTON  10  Mk  II True  hi-fl 
sound  from  a  tiny  precision 
speaker.  20  watts  max. 
Di mensions 12 1/4 " x 61/4 " x 814" 
DITTON  120 Incorporating  HF 
1300 tweeter, special bass driver, 
and  Ditton's  fa mous  Auxiliary 
Bass  Radiator  (ABR. 20 wattS 
max. 17 1/4 " x 9" x 73/.." 
DITTON 15 The renowned high 
performance  bookshelf  speaker. 
Incorporates  HF  1300,  and 
ultra-linear  mid-bass,  and ABR. 
30 watts max. 21" x 91/2" x 914" 
DITTON  44  30Hz  to  30KHz. 
Smooth  response  using  3 
precision speakers, including the 
HF 2000 as used by the B.B.C. 44 
watts maxi mu m. 30" x 14 1/2" x 
10" 
DITTON 25 Ultra-wide response 
20Hz  to  40KHz,  using  1 HF 
2000, 2 HF 1300's, massive bass 
speaker,  and  Auxiliary  Bass 
Radiator. 60 watts. 32" x 14" x 
11" 

FULL RANGE ON SHOW FOR DEMONSTRATION 

KENT HI•Fl 
412 Kent Street, Sydney 

29-6973  29-2743 
66 Ditton Ceiesuan 
Studio Moni:or 
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Ibissyperlative music system 
us all-Sony. ideally. 

So many hi-ft 'systems' are a weird mixture of 
various brand name components. Sony's Taurus 
music system is a// Sony. And it combines high 
efficiency components superlatively matched for 
value and reliability that equals their outstanding 
sound. And remember, no other company gives such 
a comprehensive and complete guarantee -12 
months on all parts. 
Here are the individual Sony units of the Taurus 
system ... 
Sony's exciting TA-1055 amplifier packs 23W RMS 
per channel into its gleaming chassis. It offers wider 
power bandwidths, and, because of direct coupled 
power amplifier, gives low distortion, high stability 
and excellent transient response. Input and output 
facilities for two tape recorders makes inter-recorder 
dubbing possible. Latest push button and slide 

S O N Y 

HEAR ITAT KENT HI-FI! 

controls. 
Sony's elegant PS-5100 turntable gives outstanding 
reproduction of the finest stereo records for both 
audiophiles and newcomers to hi-fi. Features 
aluminium diecast platter and high quality 4-pole 
hysteresis synchronous motor, automatic arm return, 
reject device, special damping device prevents 
pick-up damage, balanced tone-arm anti-skate 
device, and induced-type magnetic cartridge. All in 
a timber cabinet with plastic dust cover which can be 
left open at any angle. 
Sony's stylish SS-7100 speaker enclosures are a 
highly compact 2-way, 2-speaker system with 20 cm 
woofer and 2.5 cm dome tweeter. Features Sony's 
exclusive Ultra Linear Magnetic Path for smooth, 
clean sound and greatly reduced harmonic 
distortion. 

SK58.5 
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A.W.A. Ltd. Congratulates KENT HI-Fl. 

FOR RHIN 
the Ultimate in Hi-Fidelity Systems, 

see KENT HI-Fl 410 Kent Street, Sydney. 

• 

Stereo Tape Recorder A77. There are many good 
reasons why this is the most widely sold tape 
recorder of its type. It has become a classic 
machine for recording competitions and meets the 
requirements of the serious amateur who demands 
high quality. This recorder is used in Government 
services,  broadcasting  stations  and 
Sound-Recording Studios throughout the world; it 
is used by expeditions at the Equator or the Polar 
Circle. For the specialist, a variety of different 
models and modifications are available. 

For e oseaJ ( =rap° 
re ongl 0 sicp 

The sound of QUAD is the ultimate in stereo high 
fidelity. QUAD has built its reputation on 
producing the finest high fidelity 
equipment in the world. It is so per-
fectly engineered and balanced that 
it is, without doubt, the closest 
approach to the original sound. 
The only way to really appreciate 
the reality of QUAD is to listen 
to it. And Kent Hi—Fi invites you 
to come and do just that. 

Australian Agent: 
British Merchandising 
Pty. Ltd., 49-51 York St., 
Sydney 

(Th 

rcpi 

CDJ D 
On permanent display at 
KENT HI-F1, new showroom 
412 Kent St., Sydney. 
Phones 29-6973, 29-2743 

Below, left to right: QUAD electrostatic loudspeaker, 
QUAD 303 power amplifier, QUAD 33 control unit, QUAD 
FM3 stereo tuner. 



If Peter Derz of Kent Hi-Fl 
stocks this 4-channel 'gram 
it must be good 

iip,me mba 
...and it's Kenwood) 

The  ST-5e1 CONSOLEGRAM 

by  K E N W O O D 
Go and see genial Peter Derz and his enthusiastic, expert 

team in spacious new showrooms at 410 Kent St. and he'll tell 
you that Kenwood's ST-5J is very good indeed . . . engineered 
to reproduce faithfully every nuance of recorded, taped or 
broadcast music. All 4-channel modes are at your disposal— 
you can even enjoy your 2-channel stereo records in 4-channel. 
The ST-5J also has a built-in AM/FM radio and includes a 
microphone input jack. All this in cabinetware of real wood . . . 
genuine Australian timber veneers. See and hear it at Kent 

Hi-Fi . . . as well as Peter Derz's big range of Kenwood amps, 
turntables and speakers. 

Distributed by: 

JAC013Y* 
MITCHELL 

215 North Rocks Rd., 
North Rocks, N.S.W. 2151. 

Phone: 630 7400 

Sold by: 

KENT HI-Fl 
410 Kent St., Sydney 
(between Druitt and Market Sts.) 

JM  K. 45 74 
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TRANSMISSION 
LINE 
SPEAKERS 

ADVERTISEMENT 

111 Wi" 

Typical of Kent Hi-Fi's Australian designed 
and built transmission line units is this beauty 
— installed in Sydney's Surf Life Saving Club. 

There  are  literally  hundreds  of 
loudspeakers  on  display  at  Kent 
Hi-Fi's  commodious  new  City 
showrooms. 

But  standing  out  from  the 
extraordinary number of speakers, of 
every conceivable size and shape, are 
some that are quite clearly different. 

Relatively tall, floor standing, with a 
certain architectural grace, these are 
the so-called transmission-line speakers 
designed and built by Kent Hi-Fi's 
organ  builder-turned  managing 
director Michael White. 

Transmission line speakers are now 
very much in the news. Basically they 
consist of a large enclosure housing 
one or more labyrinth-loaded speaker 
drive enclosures. The labyrinth  is 
carefully packed with specially graded 
fibre or woollen material. 

People involved with transmission 
line units talk about them much as did 
the old-time organ craftsmen, almost 
as if their creations were living entities. 

They are convinced that the sound, 
especially the bass, from a well-built 
transmission line enclosure is superior 
to any other type of speaker ever 
made. And most people who have 
listened to these devices agree. 

Transmission line speakers are big 
and they are heavy. Generally they are 
very expensive too. But Kent Hi-Fi 
have solved that one by making them 
right here in Australia. You don't pay 
the earth for shipping multi-cubic feet 
of timber half-way around the world. 

1111111111.1111,14 W4 r 

3  (3 

These speakers use a KEF 8139 bass driver, 
and Onkyo horn loaded midrange and 
treble drivers. 

We  could  go  on  talking about 
transmission line speakers all day — 
they get you that way. But there's a 
better way of being convinced than 
reading about them. 
Come and listen — and convince 
yourself. 
Kent Hi-Fi. 
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GREAT 
\AMES 

SO,\D 
SANSUI 
GRAYSON 
ORTOFON 
AMPEX 
WHARFEDALE 
TANDBERG 
SILCRON 
THORENS 
WATTS TAN DRF A C, 

R A NK INDUSTRIES A USTR ALI A 
Sydney Office: 12 Barcoo St East Roseville, N S W. Tel 406 5666 
Melbourne Office: 58 Oueensbridge St.. South Melbcurne Tel 61 3281 
Canberra Office: 25 Molonglo Mall, Fyshwick. A.C.T Tel 95 2144 
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21 



The hungry leader. 
At Altec, we're not taking our leadership position for granted. We're always 
trying harder — challenging ourselves to develop studio monitor speakers that stay a 
step ahead of constant improvements in the contemporary recording process. 

And we can prove it. Here's the latest data on monitors installed in U.S. studios, 
as published in Billboard's 1973 International Directory of Recording Stubs. 

MANUFACTURER NUMBER OF MONITORS USED IN U.S. STUDIOS 

Altec 

JBL 

EV 

KLH 

AR 

Tannoy 

35 

O M 29 

= I 28 

77 

But we're not really satisfied — even with this impressive 
track record.We're still trying to better ourselves. In fact, 

Altec has three all-new studio monitors available right now. 
They're a whole new generation of speakers designed 
tomeet the whole new range of tomorrow's dynamic 
recording techniques. Your studio may need them. Why not 
call us for full details. 

Altec gives you the best of both worlds proven leadership, 
plus an unrelenting commitment to doing a better job. 
That's because we've really grown to enjoy being # 1 in 
studio monitor sales during the past three decades. And we 
intend to stay right there for at least the next three decades 
by always being our own biggest competitor — in research, 
in quality, in service and in satisfying the demanding needs 
of an ever-evolving industry. The domestic ALT EC recently 
introduced into Australia has already gained rapid response 
from the discerning Hi-Fi enthusiasts. 

Number one. 
And have been for 
nearly 3 decades. 
Limited numbers of 604E professional monitors available at S285 each. 

256 

KENT Hifi 
412 KENT STREET, SYDNEY Ph. 29-6973 

514 

Domestic from 

$320 pair 
A LIT E C 

divot:and of exi "t\soair..A. 



MIL11.4a1 M0 WILlItllit2r 
a very sensitive sound. 

For brochure and dealer list write to: Auriema (A'Asia) P/L P.O. Box 604, Brookvale 2100. Phone 939 1832 

There's a time for talking and a time for 
listening. And there's a time for 

Marantz. The finest amplifiers in the 
world. Delivering 120 watts total 

continuously into 8 ohms speakers, 
from 20 Hz to 20 kHz with total 

harmonic and intermodulation distortion 
under 0.15. It's a one thousand dollar sound. 

Marantz. 



A Mariner space-craft undergoes pm-flight 
checks. 



ROBOTS 
IN 
SPACE 
Why send man into space — 
thinking machines may be better 
and cheaper. 

THE placing of man on the Moon, and 
the  follow-up  exploratory  trips, 
including the  use of an auxiliary 
man-carrying  lunar  vehicle,  were 
magnificent demonstrations of what 
technology can achieve. 
But superb as the achievements were, 
it is questionable whether manned 
landings at those early exploratory 
stages were justified for other than 
chauvinistic reasons. 
The addition of the crew and their 
intricate life-support systems added 
immensely to the already complex 
vehicle and instrumentation payloads 
and necessitated larger boosters for the 
rocket systems. 
Apart from that there was the hazard 
to the crew during a mission — and the 
necessity to abort a mission in the 
event of a life-support malfunction or 
other similar accident. 
Because  of  these  factors  NASA 
commissioned  the  Martin  Marietta 
Aerospace  Division  to  study  the 
application of adaptive systems for the 
exploration of the solar system. 
The development of adaptive systems 
is an exciting new technology aimed at 
simulating human intelligence using 
machines that can learn, think and 
make decisions. 
NASA's interest has been to examine 
this field of artificial intelligence, and 
to identify practical applications for 
unmanned spacecraft which will be 
used for solar system exploration in 
the 1980s. 
The study was in two parts. 
The first was a quick look at a large 
number  of  possible  solar  system 
missions  extending  to  1990. The 
objective was to examine the benefits 
and feasibilities of adaptive features on 
these  missions,  and  to determine 
which missions would benefit the most 
from further study of adaptibility. 
The second, and larger part of the 
project was directed to three Mars 
missions. The first an improved version 
of the Viking lender. The others 
adding respectively, a small tethered 
rover and a medium-sized rover with a 
range of one kilometre. 

The automatic 

self- mobile 
vehicle Lunok-
hod 1, 
used in early 
USSR lunar 
mission. 

flab. 
A detailed diagram of 
Lunokhod 1. 1 — 
Hermetically sealed 
instrument compart-
ment. 2 — Cooling 
radiator. 3 — Polar 
battery. 4 — Port-
/v/es for TV 
cameras. 5 — Tele-
photocameras. 6 — 
Chassis wheel unit. 
7 — Pencil-beam 
antenna drive. 8 — 
Pencil-beam 
antenna. 9 — Low 
positioned antenna. 
10 — Polyrod 
antenna. 11 — 
Isotype source of 
thermal power. 2 — 
Ninth wheel. 13 — 
Device for defin,ng 
physical-mecharical 
surface properties. 14 — 
Angular optical •eflector. 

ADAPTIVE SPACERAFT 
AND SYSTEMS 
If an unmanned spacecraft can be 
made to adjust or adapt to the 
environment, to make decisions about 
what it measures and. how it uses and 
reports the data, it can become a much 

Sunrise as seen from Mercury's terminator. 

more powerful tool for the science 
community in unlocking the secrets of 
the solar system. 
In  terms  of  sophistication,  an 
adaptive system can be extremely 
simple or as complx as a chess playing 
machine that learrs from its mistakes. 



ROBOTS IN SPACE 
Mission 

Operations 

Earth  Mars 

Science 

Team 

EXECUTIVE CONTROLLER 

Feasibility  

Is it safe? 

Decision 

Logic 

IPriority  

How much do we 

want to do it? 

Science 

Instruments 
And 

Engineering 

System 

Typical control system. On-board executive controller monitors data relating to robot's 
environment, ie, internal and external temperatures, power availability, wind speed, 
terrain, instrumentation condition etc, it then compares this against stored data relating 
to mission priority and desirability and then decides whether or not mission should 
proceed. The robot's decisions can at any time be overridden or modified by earth-
based mission operating centre. 

At the bottom scale of sophistication 
are such devices as thermostats — "if 
the temperature is above X degrees, 
turn  off  heater"  or  "if  the 
seismometer  output  exceeds  Y, 
increase sampling rate". 
In more complex situations, as for 

example cloud photography — "search 
sky with optical sensor, if patches of 
unusual brightness encountered, point 
camera in direction and make repeated 
pictures till clouds disappear or data 
banks are full". 
A  rock  presents  a more  subtle 

Mercury Orbiter 
Venus Orbiter 
Venus Probe 

Venus Balloon 

Venus Lander 

Mars Orbiter 
Mars Lander 
Mars Lander/Rover 
Halley Flyby 

Encke Flyby 

Encke Rendezvous 
Vesta Rendezvous 

Jupiter Orbiter 

Jupiter Probe/Flyby 

Saturn Orbiter 

Saturn Probe/Flyby 

Uranus Orbiter 
Uranus Probe/Flyby 

Neptune Orbiter 

Neptune Probe/Flyby 342/51 

Science  Launch/ 
Payloed  Injection 
kg  System 
127  Shuttle/Centaur 

1036  Shuttle/Centaur 
200  Shuttle/Centaur 
244  Shuttle/Centaur 

180  Shuttle/Centaur 
2771  Shuttle/Centaur 

600  Shuttle/Centaur 
300  Shuttle/Centaur 
458  Shuttle/Centaur/ 

HE Burner II 

1287  Shuttle/Centaur 
415  Shuttle/Centaur 

111  Shuttle/Centaur 
248  Shuttle/Centaur 

HE Burner II 

76/371  Shuttle/Centaur 
HE Burner II 

97  Shuttle/Centaur 

HE Burner II 
30/165  Shuttle/Centaur 

HE Burner II 

361  Shuttle/Centaur 
342/97  Shuttle/Centaur 

SEP 
341  Shuttle/Centaur 

NEP 
Shuttle/Centaur 
SEP 

Spacecraft  Trajectory  Launch 
Propellant  Type  Date 
Space Storable  Venus#  1980 
Space Storable Direct  1983 
Space Storable Direct  1983 
Space Storable Direct  1983 
Space Storable Direct  1983 

Space Storable Direct  1988 
Space Storable  Direct  1988 

Space Storable  Direct  1988 
Monopropellant Direct  1984 

Monopropellant Direct  1980 
NEP  Direct  1982 

Space Storable  Mars:  1986 
Space Storable  Direct  1980 

Trip 
Time, 

Years 
1.83 
0.43 
0.43 
0.43 

0.43 
0.58 
0.58 
0.58 
1.17 

0.22 
1.4 

1.69 
3.33 

Monopropellant Mars»  1982  3.56 

Space Storable  Direct  1986  4.90 

Monopropellant Jupiter»  1979  3 17 

NEP  Direct  1982  5.80 
Monopropellant Saturn  » 1982  7.23 

#Gravity Asist  NEP = Nuclear Electric Propulsion 

NEP Direct  1982  11.6 

Monopropellant Saturn,  1982  11.6 
Uranus:, 

SEP = Solar Electric Propulsion 

Table 1. Table shows proposed missions for future solar system exploration. Note possible 
use of nuclear electric and solar electric propulsion in 1982. 

problem as a target tor taking pictures. 
It is generally neither uniformly darker 
nor lighter than the background. 
The problem can be simplified if the 
photographing position can be chosen 
so that the sun strikes from the side, 
making a highlight and a shadow. For 
example the surface of the Moon 
yields much more optical detail when 
viewed from Earth during a period 
other than when the Moon is full. The 
shadows produced when the sunlight 
strikes the surface at an angle bring 
out crater detail not seen when light 
'normal' to the surface illuminates the 
scene. On this basis a program for rock 
recognition  has  been  written  and 
tested. It requires about 200 words of 
computer memory. 
These examples broadly define the 
function of an adaptive system. In 
effect  the  goal  is for "thinking" 
machines to perform the many tasks 
hitherto achievable only by carrying 
the best computer-man. 
It is accepted that landing man on 
any extra-terrestial body is the best 
way of obtaining optimum acquisition 
of  data.  However,  the  extended 
periods of time involved on  such 
journeys, the necessity of carrying life 
support systems and the capability of 
ensuring safe return after such an 
excursion,  require pre-research  and 
proving exercises that are financially 
prohibitive and wasteful of time. 
The "robot" as a primary explorer is 
a  more  generally  satisfactory 
alternative. 
Table  1 details twenty proposed 
space missions, commencing in 1979 
and culminating in 1988. Listed are 
possible destinations, payloads, launch 
systems and propellant methods. Also 
suitable  launch  dates  and  trip 
durations. 
The launching dates are particularly 
important as missions will also be used 
for observing comets passing close to 
our solar system (in the eighties). 
Correct timing would place vehicles at 
optimal observational positions at time 
of "fly-by" of the comets. Similarly 
the planetary exploration probes have 
launch "time windows" which allow 
for the shortest trajectory or for the 
"assist" of the gravitational pull of 
some other celestial body to deflect 
the spacecraft in the direction of its 
final goal. 
It is also interesting to note that new 
propulsion systems including Nuclear 
Electric Propulsion (NEP) and Solar 
Electric  Propulsion  (SEP)  are 
suggested. 

MARS MISSION - ADVANCED 
LANDER - ROVER CONCEPTS 
Three concepts for the Mars missions 
are envisaged: an advanced lender, 
advanced  lander  with  small rover, 
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advanced lander with medium rover. 
Each has a different impact on the 
Viking '75 lander design and different 
degrees of adaptability, versatility and 
sophistication. Engineering aspects of 
each  concept  were  evaluated  in 
sufficient  detail  to  indicate their 
required adaptive functions and to 
work out suitable systems that would 
be reasonable extrapolations of the 
Viking '75 system. 

Figure 1 shows a proposed model for 
the  advanced  lander  concept. 

Not shown on the drawing are a wet 
chemistry experiment that can detect 
optically active amino acids, and a life 
detection system that monitors the gas 
over a soil sample for changes in 
composition that indicate metabolism. 

The added rover (tethered) will be 
carried in available space as shown. A 
wide  range of capabilities can be 
incorporated into such a rover concept 
(Fig. 2 ). It can gather samples within a 
100 metre radius of the lander and 
receives its commands and its power 
from the lander via an "umbillical" 
cable. It can pick up samples, make a 
preliminary analysis with its X-ray 
fluorescence  spectrometer,  reject 
samples that are like ones already 

VIKING ORBITER 

LANDING GEAR 

SOIL SAMPLER 

X-Ray Fluorescence Spectrometer 
(Hazard Sensor/Soil Analyzer) 

Sampling Scoop 
with Backhoe 

Fig.2. Tethered rover associated with advanced lander. 

collected  and  return  interesting 
samples to the lander for detailed 
analysis. 
A more advanced free-roaming rover 
with a range of 1 km is envisaged for 
following missions. Figure 3 shows 

IN) EGRATED 
GEOLOGY SAMPLE 
MAGNIFIER 

RADIOISOTOPE 
THERMOELECTRIC 
GENERATOR 

ROVER LOCATION 
(SMALL ROVER SHOWN) 

RETRACTABLE BOOM 
PLANETARY 
LANDING SITE 
SELECTION SYSTEM 

Fig. I. Proposed Viking Lander (Artist's impression — by ETI 
staff artist Toni Modric is based on official drawings and sketches). 
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ROLL JET 

\ Cable At nagement System 

Sample Storage/Analysis 
(XRFS) Compartment 

various suggested configurations and 
the accompanying table outlines the 
science payload carried. 
Stereo imagery would use facsimile 
cameras about half the size of those 
used on Viking '75. 

TERMINAL 
PROPULSION 
ENGINE 

HIGH-GAIN 
S-BAND ANTENNA 

METEOROLOGY 
SENSORS 

DRILL 
(1 METRE) 

RADIOISOTOPE 
THERMOELECTRIC 
GENERATOR 

TERMINAL 
PROPULSION 
FUEL TANK 

27 



Win a free Passport to PARADISE... 
SCLII_S-111 • 

=UM FRENCH 
AIRLINES 

2 UTA Holidays must be Won 
T6 Nouptkalhe Rtht& sat* 

Here is the opportunity tor you to enjoy free an exciting 7 day overseas 
holiday in charming French Noumea - there is duty free shopping - 
sparkling white beeches - deep blue lagoons and its French Restaurants 
are renowned. Yes  it could be YOUR tropical paradise holiday. 
Apply your skill to complete the Crossword Entry Form below, and 
you could be on your way as guest of Sansui. There are two Noumea 
Holidays to be won including return economy air fare and Hotel 
Accommodation. 

LOOK FOR 

THESE 

FABULOUS 

UNITS TO ASSIST YOU 

WITH YOUR CROSS WORD 

PUZZLE CLUES. 

SANSUI AUTOMATIC RETURN 
TURNTABLE SR 212 
Budget-minded and a winner this new 
automatic turntable is not only made 

of carefully-chosen precision comp-
onents, but it has been designed with 
particular emphasis on ease of 
operation, reliability and tonal quality. 

SANSUI SPEAKER 
SYSTEM SP 65 
A 2-Way wide dispersion, 
acoustic suspension, 40 
Watts. Convenient size, 
with rich and clear sound, 
smooth transient 
response, handsome open-
pore walnut finish and air 
tight enclosure distinguish 
this advanced speaker 
system. 

SANSUI SOLID STATE INTEGRATED 
AMPLIFIERS AU 101/505 
Handsomely designed, practically priced 
control amplifiers within the means of 
everyone AU 505 delivers 90 watts of 
music power output with below 0.5% 
distortion. 

SANSUI "DOLBY SYSTEM" 
STEREO CASSETTE 
DECK SC 737 
Reel to Reel quality with 
cassette conyentencis. Features 
include high-density megni 
crystal ferrite recor&Play 
Head, Record/Play back 
Preamplifier Tape selection 
switch and peak level 
indicator and professional 
VU Meters. 

SIMPLY COMPLETE AND RETURN THIS CROSS-
WORD ENTRY FORM WITH YOUR COMMENTS 
— IT COULD BE YOUR FREE PASS TO PARADISE. 

CLUES ACROSS: 
1. Opposite of Manual. 
3. This Hi Fi Company 
could send you on a 
Noumea Holiday. 

5. An Amplifier control 
that accentuates 
stringed instruments. 

6. Abbreviation for an 
input socket 

7. The Deepest sound. 
8. A basic part of tapes 
or fishing rods. 

11. Sansui offer a complete 
Hi-Fi   

CLUES DOWN: 
1 These Sansui comp-
onents are both solid 
state and integrated. 

2 A place for your 
records to FetiOhie 
(plural). 

4. They produce the sound 
and enhance your room. 

9 Sansui amplifiers have 
this Degree of noise level. 

10. The new modulation 
code which is incorp-
orated in Sansui Stereo 
Tuners. 

Tell us in 25 words or lees why you prefer 
Sansui HI-F I Units' 

Conditions of Entry 
1. Closing date 29th September, 1974 — Winners notified by mail within 3 weeks after closing date. 
2. Chance plays no part in determining prize winners.  NAME   
3. Judges' decisions are final and no correspondence will be entered into. Entries will be judged on 
accuracy and neatness.  ADDRESS   

4. Employees and the immediate relatives of Sansui, their Advertising and Promotion Agencies, 
Associated Companies and Electrical Retailers are ineligible to enter.   P/C.   

Mail to: SANSUI PROMOTION HEADQUARTERS, P.O. Box 73, Hawthorn, Vic.. 3122. 

SEE SANSUI HI-Fl UNITS AT YOUR HI-Fl RETAILER NOW ! ! ! 

R ANK IN DUSTRIES A USTR ALI A PTY. LI MITED. 
Melbourne Office:  58  Queensbridge  St., South  Adelaide  Office:  2 Bowen St., Kensington. Tel. 
Melbourne, Vic. Tel. 61-3281. Telex 31904.  332-4288 . 
Sydney Office: 12 Barcoo Street, East Roseville, Brisbane Office: 14 Pr ow Street, Fortitude Valley, 
NSW, Tel: 406-5666.  Qld. Tel. 52-7333. 
Canberra Office: 25 Molonglo Mall, Fyshwick, Perth Office: 27 Oxford St., Leederville, W.A. Tel. 
A.C.T. Tel. 95-2144*.  81-4988. 
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ROBOTS IN SPACE 

ciPr 

1" \ 

Fig. 3. Configurations proposed for NASA's advanced free-roaming rover. 

"Sieves"  would  provide  initial 
screening of samples for inorganic and 
organic content. Samplers would be 
half the size of the Viking '75 one, 
also  a rotary-percussive  1 m  drill 
would  be carried. Mechanisms for 
storing samples and transferring them 
to the lander would complete this 
payload. 

The major reason for the rover is to 
be able to manipulate the Martian 
surface and go  part  way toward 
bridging the gap between a passive 
observer and a geologist on the scene 
with hands, feet and hammer. 

ADAPTIVE REACTIONS - THEIR 
PRIMARY GOALS 
The purpose of this study has not 

been to put scientific judgment into a 
computer. Rather, it is to give the 

scientists a tool that enables them to 
automate some simple decisions so 

that they can be made on the lander or 

rover and carried out promptly enough 

to do some good. The fundamental 
philosophy is then to put the adaptive 
system under as direct control as 
possible of the scientific teams in 
order to make modifications quickly 
and easily. 

A further principle to be followed on 
any mission of long enough duration is 
to start with a minimum of autonomy 
and increase it as confidence is gained. 
The typical actions after a successful 
landing would be to initially exercise 
the systems to verify their conditions. 
The rover would be deployed and 
traction measured on the Martian soil. 
At this stage few decisions would be 
made on Mars. 
As  confidence  increases,  more 
decisions  would  be  made by the 
on-board controller. Thus fixed action 
schedules and measurements would be 
reduced and more flexible ones, based 
on priorities, phased-in. 
These priorities would be determined 
in part by "on-site" detections of 
transients  and  other  unusual 
phenomena which would replace less 
valuable activities. 
Finally when the region close to the 
lander  will  have  been  thoroughly 
explored, the rover can be sent on long 
excursions,  even  out  of 
communications  range,  since  the 
chance of finding something new will 
be worth the risk of losing the rover. 
This by no means indicates that it is 
proposed to turn the lander and rover 
loose with a large bag of untried tricks, 
but rather to ease into adaptability 
and to tailor the criteria, thresholds, 
and  logic  according to experience 
gained and the actual conditions at the 
planet surface. 
By applying the adaptive system in 
such a manner and exploiting the 
flexibility  great  advances  in 
adaptability can be made in a singe 
mission,  which,  if it had  been 
attempted to forsee how the system 
would react, would have resulted in a 
long series of missions for the same 
progress.  • 

YAMAHA 
CR-700  CA 1000 

DON'T LOOK AT THIS AMP 
Most people would buy it 
on looks alone. 

LISTEN 
On comparison to other 

brands in its price range. 

IT WINS. 
Then take its sexy styling 

as 
A BONUS. 

41, O• 
da demo  

+ rg 

THE TRUE PROFESSIONAL 

GLEN-DOR 
43 THE CORSO, MANLY 

Ph. 977-2709 — 977-2415 

CLASS "A" 
or 

CLASS "B" 
at 

the flick of a switch 
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Introducing 
The AKAI Complete 
Protection Plan:* 

I. 12 Months Warranty on all equipment. 
2. 12 Months Free Insurance. 
3. Life-time Guarantee on 
all GX recording heads. 

AKAI are the first to introduce a 
totally comprehensive, uniform and 
foolproof protection plan for the hi-fl 
purchaser. 
The benefits of the AKAI Complete 
Protection Plan are: firstly, a 12 
months warranty on all AKAI 
equipment covering both parts and 
labour. Secondly, free 12 months 
insurance cover. Thirdly, a lifetime 
guarantee on all AKAI GX recording 
heads. 
The Complete Protection Plan covers 
all AKAI cassette recorders and decks, 
tape recorders and decks, amplifiers, 
turntables and speakers purchased in 
Australia. (Note: the C.P.P. only 
covers equipment imported by AKAI 
Australia Pty. Ltd. We ask you to 
insist that your dealer provide the 
C.P.P. card with any AKAI 
equipment you wish to purchase). 

* Ensure that 
this card is with 
the equipment 
you purchase 

Only AKAI could possibly afford to 
take such a step. 
Long regarded as the makers of the 
world's most sophisticated hi-fl 
equipment, and with advanced 
technical exclusives such as GX heads 
with a lifetime guarantee, self-
lubricating motors capable of 10,000 
hours operation without oiling, stereo 
cassette decks with built-in amplifiers, 
and Automatic Distortion Reduction 
Systems, AKAI now introduce yet 
another exclusive: The Complete 
Protection Plan. 

Available duty free to bona Me international travellers front Duty Free Travellen 
Supplies Pty. Ltd., 400 Kent St., Sydney. Phone 290 1644. 

AKAI superb hi fidelity equipment 
— available at all dealers. 

Distributed by AKAI Australia Pty. 
Ltd. Sydney 61 9881, Melbourne 
81 0574, Perth, Adelaide 74 1162, 
Brisbane 44 0171, Darwin 81 3801, 
Launceston 31 5815. 

AI 
The very real sound experience 

AKII4 
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NEC SOLID TANTALUM CAPACITORS 
NEC resin dipped 
tantalums are 
designed for 
decoupling, by-pass. 
blocking and 
filtering applications 
in both professional 
and domestic 
electronic equipment. 

Feature; include . 
relative low cost, 
small size, long term 
stability, long life, 
proven -eliability and 
quality appearance. 

4•!, M! 

They are fia nifih 
uni-directional leads 
and are particularly 
suitable for printed 
circuit board 
application. The 
series is available in 
seven different case 
sizes. 

Temperature Range 
Continuous operation 
between -55 C and 
85 C 

Rated Voltage 
3. 6.3. 10, 16. 20. 25 
and 35V 

Capacitance Range 
0.1,,F to 10014F 

Capacitance 
Tolerance 
50-20, • 20% 

Leakage Current 
0.04CV or liLA 
whichever is greater 

Humidity Grade 
H5 as specified in 
DEF5011 

Comprehensi 
literature is av 

. Ltd 

PLESSEY 0 

AC103/R1 
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Sonab's new loudspeakers are exactly like your 
a matched pair in reverse, one right and one left. 
The reason being this: 
From the very beginning when recording stereo the 
sound is divided into two channels: right-hand sound 
and left-hand sound. 
Both these sounds are kept apart the whole way 
through, by means of the manufacture of the record, 
by the pickup and by the amplifier. 
The right-hand sound goes to the right-hand speaker, 
of course. 

And -112 left-haad scund to the left-hand speaker. 
But the funny part aLt is that loudspeakers are usually 
as like as two peas in a pod—there's no difference 
between left an I right. So we at Sonab said: 
What would happen if we went a step further with the 
Stig Carlsson sc und and pro luced speakers in matched 
pairs, one right and c ne left? 
For a long time we fried. 'Ne tried very hard. And now 
we claim to have SUC  eckd . Now we have a new Sonab 
speakcr3 system., that gives an optimal stereo repro-
ducticn within a ;arge listening area. 



ersta  at's new 
new speakers 

Speakers made from the very beginning in matched 
pairs, to remain so for the wh6,e of (hex lives. If you 
are curious about the sound, then we would just say this: 
There are 26 different letters in the a:phabet which an 
be used to describe the sound from the new Solab 
speakers. 
And there are a, lilt 20.900 auditory ce.ls in the ear 
which you can  4isten aad judge for yourself. 
Do just that. Go  dealer. Listen. 

r 
as send me details of your equipment. 

Address: 

Post Code:   

Sonab 
Sonab of Sweden Pty. Ltd., i 14 Walker St., 

North Sydney, 2060. Phone 929-4288/4554 



• 
)1/ 

Claimed by the manufacturers to be 'virtually indestructible', Empire 
Scientific Corporation's-Jupiter 650011 loudspeaker can be located virtually 
anywhere — indoors or out. The drive units are claimed to be wind, rain and 
sun proof! 
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Editorial Director, Collyn Rivers surveys the scene 

UNLESS something really dramatic 
happens between now and December 
31, nineteen-seventy-four will be the 
year of the cassette player. 
For this year, for the first time ever, 
we are able to say that we have 
reviewed a cassette machine that can 
compete on open terms with open-reel 
machines and the gramophone record 
format. 
The machine, the Nakamichi 1000, 
costs  the  earth!  But so do the 
open-reel machines that it trounces. 
On a more down to earth level, 
machines such as the TEAC A-450, the 
Harmon Kardon HK 1000 and the 
Pioneer CT 6151 to name just three of 
several, have performance so close to 
better quality gramophone records as 
to be virtually indistinguishable. 
Until  very  recently  it seemed 
improbable that the cassette players 
and cassettes would make really deep 
inroads into the gramophone record 
market — let alone ever replace it. 
Now we are not so sure. 
Cassette  tapes  have  improved 
enormously; when used with a suitable 
recorder, virtually all premium tapes 
can now handle the complete audio 
spectrum.  Many  have  a response 
extending beyond it. 
The widespread  adoption of the 
Dolby Noise Reduction system has 
ensured that tape hiss can be reduced 
to a level where it is about the same as 
from  an average  to good quality 
gramophone record. 
Pre-recorded  cassettes  are  also 
improving in quality. Most are still 
churned  out  on  cheap  low 
performance  tape,  but  several 
recording  companies,  in particular 
DGM, are now producing pre-fecorded 
cassettes on good quality material 
using Dolby processing. 
There is still a marketing battle 
between proponents of ferric oxide 
tapes and chromium dioxide tapes. 
The  use of these two types of 
compounds  would  not  matter 
particularly were it not that cassette 
recorders must have control circuitry 
to optimize the bias and equalization 
characteristics for each type of tape. 
But the tape industry is about to 
release  a  new  generation  of 
high-energy  tape  formulations that 
combine the two hithertoo competing 
materials. 
Pioneered  initially  by  Sony, the 
fern-chrome combinations optimize 
performance by taking advantage of 
ferric oxide's particular advantages for 

— and of chromium oxide's 
advantages for the 'highs'. 
The 3M company, who until very 
recently were  strong advocates of 

ferric-based tapes, have now signed an 
agreement  with  DuPont  to 
manufacture  a ferri-chrome  tape 
cassette (which 3M launched at the US 
Consumer Electronics Show. 
Japan's Fuji Film Company — in 
cooperation  with  the  Japanese 
National  Broadcasting  Co  — has 
developed a single layer fern-chrome 
tape which it will offer to other 
manufacturers.  Maxell  are  also 
developing a fern-chrome tape. 
Other tape manufacturers including 
BASF, TDK, Ampex and Capitol are 
known to be preparing to release new 
products shortly. 
Although it is far from certain that 
all tape manufacturers will settle for 
the new combined formulation, there 
are indications that chromium dioxide 
may be on its way out. 
In a recent press statement, George 
Johnson,  President  of  Audio 
Magnetics,  said  "the  recent 
development  in  the  field  .of 
fern-chrome is a return to the ferrite 
fold  on  the  part  of  certain 
manufacturers who have realized that 
chromium technology has reached a 
plateau." 
Despite  their involvement in the 
chrome field, Ampex agree with Audio 
Magnetics.  Ampex  National  Sales 
Manager Shad Helmstetter is quoted as 
saying, "Chrome is not where the 
high-end customer is going to be — not 
where he is now for that matter". 

Inside the 
Nakamichi 1000 
cassette recorder. 

A contrary view is expressed by 
BASF. A company spokesman  (in 
America) said that in BASF's opinion, 
chromium dioxide is the ultimate in 
recording — it is the high end of the 
market. Significantly though, BASF is 
currently putting a lot of effort into 
promoting its new SK low noise, high 
output ferrite cassettes and recently 
released a new high energy ferrite tape. 
Statistics are not readily available for 
estimating the sales of tape cassettes in 
Australia, however in Europe, the tape 
industry's association quote European 
pre-recorded tape sales at 9.8 million 
cassettes (and 5.7 million cartridges) 
worth approximately AS50 million. 
The total of 17.5 million units is 
nearly twice the previous year's. 
There is a strong swing away from 
the cartridge format and it is our 
opinion that cartridges will eventually 
be used only for automobile systems. 
Even there, cassette players are making 
big inroads into the market. 
A possible  rival  to  the cassette 
machine is a new system called Mavica 
which has just been released by the 
Sony Corporation 
Intended at present for video replay, 
the system is based on a flat chromium 
oxide card 160mm by 220mm. This 
provides  10  minutes  playback  in 
colour, plus stereo sound. 
The blank cards cost only a few cents 
each  (in volume) and recording is 
virtually a mass-duplicating process 
similar in many ways to printing — 
except that the programme material is 
transferred thermally. 
It is not yet clear whether Sony 
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intend to market an audio-only version 
of the Mavica system. From initial 
reports it seems ideally suited for hi-fi 
sound reproduction — especially as the 
method of replicating recordings is so 
cheap and simple. 

RECORD QUALITY 
Nineteen-seventy-four seems also to 
be shaping up as the year when record 
quality hit an all-time low. 
One pressing I heard recently could 
only have been made by a Serbian 
fishmongers' co-op during a low point 
in a five year plan. 
Or by a manufacturer so cynical 
about quality control that the mind 
boggles. (Two further pressings of the 
same recording were just as bad). 
Our June editorial, criticizing record 
quality, brought squeals of rage and 
anguish from a number of local record 
manufacturers. 
Several told us that their quality was 
better than ever. Others said that they 
had received no customer complaints. 
Overseas manufacturers are rather 
more  realistic,  accepting  that 
present-day quality is bad. 
One  major  British  record 
manufacturer  has  admitted  this 
publically — stating ominously that 
quality could even become worse. 

Oddly, we had a letter from the 

The rotating baffle under the bass driver in Leslie's Plus 2 enclosure causes sound to 
'sweep' the room, thus eliminating standing waves. 

Australian subsidiary of that company 
claiming that there was no quality 
problem at all! 

The cause of the decreasing quality 
seems to be the world shortage of 
vinyl. This has resulted in record 
manufacturers relaxing their quality 
control  in order  to obtain  more 
saleable records per batch of raw 
material. 

A further  cause  is that  several 
manufacturers are now recycling their 
rejects.  At  first  this  seems 
commendable. It becomes less so when 
one realizes that they recycle the 
whole record. Paper labels, glue and 
all! Great for the signal/noise ratio! 
The infuriating thing is that there 
does not seem to be any positive 
correlation between quality and price. 
As one of our readers pointed out last 
month, one often finds that the S1.99 
specials are far superior to the full 
price efforts. 
One company (Phase Linear) has a 
partial  solution  to  the  poor 
signal/noise ratio problem. 
Phase  Linear  have developed  an 
absolutely  fascinating  pre-amplifier 
with an auto-correlator built in. This 
device has sophisticated circuitry that 
can tell the difference between noise 
(which is of a basically random nature) 
and programme material (which has a 
recognisable pattern — or harmonic 
structure). 

Space-age speaker, seen at a recent London 
hi-fi exhibition. (manufacturer is A.P. Selmin 
Ltd). 

Having determined which bits of the 
total signal are programme and which 
are  noise,  the  auto-correlator 
automatically filters out the noise. 
We  have  heard  the  device  in 
operation.  With  most  programme 
material it is extra-ordinarily effective. 
Even a dreadfully noisy record was 
'magically' quietened. 
There are some probably insoluble 
problems with this technique — it 
cannot  for  instance  cope  with 
synthesized white noise — which is 
random by definition. Nor can it cope 
very successfully with hand clapping — 
although that might be a blessing in 
disguise! 
Auto-correlation  is not  a new 
technique. It has in fact been used for 
years  —  especial ly  in  space 
communications where it successfully 
extracts minute signals which are often 
below the level of noise. 
Although not new it is still an 
expensive technique and it is unlikely 
that it will be widely adopted unless 
one  of  our  enterprising  IC 
manufacturers produces a chip with 
the auto-correlator function included. 

FOUR-CHANNEL FOUL-UP 
The  four-channel  scene  remains 
much as it was this time last year. We 
seem no closer to one agreed system, 
and even the matrix protagonists have 
yet to agree on one universal matrix 
format. 
It's bad news, and the public have 
every reason to treat the sorry scene 
with caution. 
One possible solution is a new format 
developed jointly by Nippon Columbia 
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and Dr. Duane Coopa of the University 
of Illinois. 
Nippon  Columbia's  President, 
Takami Shobochi, told us that the 
system is completely universal — not 
only can it handle both discrete and 
matrix recordings without the need for 
switching  — but  it is completely 
compatible in both stereo and mono 
modes as well. 
Currently,  UD-4  is  just  an 
engineering concept. Prototype units 
are currently being demonstrated to 
interested  manufacturers  but  no 
commercial units are yet on sale. 
Nevertheless,  according  to  Nippon 
Columbia's Record Division at least, 
there is a strong possibility that the 
system will be on sale by the end of 
this year. 
Elsewhere in this issue our review of 
the  Sennheiser  Dummy  Head 
recording  system  describes  how a 
two-channel  recording played back 
through  perfectly  ordinary 
two-channel headphones can provide 
almost total spatial location. 
The effect is quite uncanny — if it 
could ever be adapted so that speakers 
could be used instead of headphones 
one could probably forget the whole 
existing four-channel scene. 
In Britain, two academics and a 
leading loudspeaker manufacturer are 
developing  their  new  concept  of 
surround sound — which they have 
called Ambisonics. The technique has 
been described extensively in recent 
issues of ETI. 
So far practical demonstrations have 

been  disappointing,  mainly  it is 
claimed, because the venues chosen 
have been unsuitable for the new 
system. 
As  patent  applications  are  still 
pending, not a great deal of technical 
information has been released, but it is 
significant that several major US and 
Japanese compar ies are now said to be 
investigating  the  whole  ambisonic 
technique. 
On  the four-channel broadcasting 
scene, it now seems virtually certain 
that the US Federal Communications 
Commission will sooner or later lay 
down  a  standard  for  discrete 
four-channel FM broadcasting. 
Certainly, GE, Zenith, RCA, Nippon 
Columbia, and Lou Dorrin all have 
discrete systems under evaluation by 
the  (US)  National  Quadrasonic 
Evaluation Committee. 
Matrixed four-channel recordings are 
broadcast by a number of stations 
around  the  USA,  but  station 
managements are naturally reluctant 
to spend a great deal of money on 
equipment  that  will  soon  be 
technically obsolete. 
There are now strong indications that 
the previous objection to broadcasting 
discrete four-channel, i.e. that of the 
great bandwidth required — has been 
overcome. It is probable that the US 
will end up using one of the five 
currently competing discrete systems, 
and techniques will be devised for 
processing matrix material so that it 
can be transmitted via the discrete 
broadcasting link. 

Expect to see an increasing emphasis on clean, compact styling. This ell-white /black stereo 
system by Miida combines good looks with good sound. The clean, classic white lines of the 
cabinetry complement any modern room decor. The receiver includes AM/FM stereo and a 

built-in 8-track tape player. 
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As yet we do not know which (if 
any)  four-channel  format is being 
discussed for our own FM system. If 
and when Australia has four-channel 
broadcasting (and your editor can 
think of many more things that are of 
greater urgency) then we believe that 
the discrete system should be used. 
Our reason for this is simply that a 
discrete broadcasting link can handle 
both discrete and suitably processed 
matrixed material without degrading 
separation. A matrix-type link can 
only  handle  discrete  material  by 
reducing  that  material's  channel 
separation to matrix proportions. 

Just as we were closing for press, our 
European  correspondent  sent  us 
details of a revolutionary new cassette 
system from BASF. 
Designated  'Unisette',  the  new 
cassette is totally different from the 
standard Philips' designed unit. It uses 
VA" tape of recording studio quality 
and has been designed for use at 
1.7/8"/sec, 3.3/4"/sec, or 7.1/2"/sec. 
BASF are saying very little about the 
new cassette — except that it will 
iegotiate licencing arrangements in a 
similar fashion to those laid down by 
Philips. 

However 'informed sources' tell us 
that the cassette is quite large (about 
the size of a paperback book), has no 
moving parts — in the sense that it 
relies  upon  the hardware  for all 
transports, and can compete in every 
way with  open-reel  tapes of any 
quality. 

WATTS RMS NOW OFFICIAL 
Like the contenders in the GREAT 
AMERICAN HORSEPOWER RACE, 
US  and  Japanese  amplifier 
manufacturers have now largely ceased 
their practice of seemingly multiplying 
their product's power output by the 
last two digits of their telephone 
number. 
Soon,  in  the  USA  at  least, 
manufacturers will have no choice 
anyway because the US Federal Trade 
Commission has now set strict new 
rules for audio power claims. 
Legislation, effective November 4 
this  year,  specifies that  amplifier 
power output must be quoted as 
continuous power capability — to be 
expressed in that technically dubious 
but colloquially accepted unit, the 
'watt rms'. 
Other specifications, such as peak 
power or music power may still be 
used, but must be based on recognised 
industry standards — and must be 
subservient to the main power output 
disclosure. 
There is of course a strong argument 
for disclosing both figures — for in 
assessing amplifier performance it is 
necessary  to  know the amplifier's 
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Sole Australian distributors 

INTERNATIONAL DYNAMICS 
(AGENCIES) PTY. LTD., 
P.0 Box 205, Cheltenham, Vic. 3192. 

Sparkling, superb performance... 
reasonable cost... 
the 'new concept' range of 

errEL: tuner-amplifiers 
With the advent of Australian FM broad-
casting now only months away, what 
better name than Rotel to show you the 

way to superb FM/AM reception? The 
Rotel range of tuner-amplifiers herewith 

will give you the best of both worlds — 

superb AM-FM radio reception, and 
magnificent reproduction of your favor-
ite records, at a price that is true value 
for money. Check the features and 
specifications— then hear Rotel at any 

of the addresses below! 

RX 152 (Shown): Big, easy-to:§be  asy. 
FM tuner frequency range 88 to 108 MHz, sensitivity 4 micro-
volts, harmonic distortion 0.2%. AM tuner frequency 525 to 
1650 KHz, sensitivity 20 microvolts. 
Amplifier section: Music power IHF 50 watts (4 ohms). 
Continuous power output 14/14 watts RMS at 8 ohms each 
channel driven. Frequency response 20-60,000 Hz  3dB. 
Harmonic distortion less than 0.2%. 
Low noise silicon transistors, advanced semi-complementary 
SEPP circuitry. Full complement of connection facilities. 
truded  i  ontpanel. Walnut finish cabinet. 

Available from: 

N.S.W. M & G Hoskins Pty Ltd, 37 Castle St, Blakehurst 2221 

Telephone: 546 1464 
OLD.  Stereo Supplies, 95 Turbot St, Brisbane 4000 

Telephone: 21 3623 
S.A. Challenge Hi-Fl Stereo, 96 Pine St, Adelaide 5000 

Telephone: 223 3599 

Also A 
RX 20 
RX 25 

BUY N 
They'll,. 
better 

TAS. Audio Services, 44 Wilson St, Burnie 7320 
Telephone: 31 2390 

VIC. Encel Electronics Pty Ltd, 431 Bridge Rd, Richmond 3121 
Telephone: 42 3762 

W.A. Albert TV & Hi-Ft. 282 Hay St. Perth 6000 

Telephone: 21 5004 
A.C.T.  Duratone Hi-Fi, Cnr Botany St & Altree Crt, Phillip 2606 

Telephone: 82 1388 
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ability to handle peak transients as 
well as continuous high levels. 

BIG MUTHERS 
The trend to ever more powerful 
amplifiers continues, and now there 
are  at least  ten domestic models 
available with outputs of 20 watts and 
more. There is even one monster that 
puts out 2 kW! 
Whilst power such as this is not 
needed for driving low-priced speakers 
— in fact such speakers could not 

withstand the electrical onslaught for 
more than a second or two — there is a 
growing trend toward large speakers of 
very low efficiency. 
Transmission-line enclosures are a 
typical  example. Speakers such as 
these really do need a lot of power if 
they are to operate satisfactorily. 
It is also our opinion, having listened 
to  a  very  large  number  of 
amplifier/speaker combinations, that 
virtually all speakers sound cleaner and 
firmer when driven by amplifiers of 
thirty five or fifty watts rating than by 
the more generally used twenty five 
watt units. 
We stress that there is not a great 
deal of difference in maximum sound 
output. In fact as the ear has a vaguely 
logarithmic response to sound pressure 
levels it would be necessary to go from 
twenty five to two hundred and fifty 
watts even to double the subjective 
sound levels. The difference is rather 
one of quality — and it is a big 
difference. 

UNIT AUDIO 
One of the fundamental tenets of 
marketing is that the thing that you 
are trying to sell must be easy to buy. 
Hi-fi generally isn't. In fact until 
recently, a novice getting into hi-fi for 
the first time was often so confused by 
the  multiplicity  of  non  and 
semi-understood choices that he would 
as often as not give it away and buy 
some  musical  furniture  from  a 
chain-store. 

The Pioneer Corporation are largely 
responsible for changing this situation. 
Realizing that they must make their 
products easy for novices to buy, they 
introduced their Prelude 500 system: a 
package deal of turntable, amplifier 
and speakers. Low priced, easy to buy 
and easy to instal, it opened up the 
market  for  literally  thousands of 
people. 
Other manufacturers have of course 
been producing such package deals for 
years — the difference between their 
and Pioneer's approach was that of 
marketing. Pioneer did it on a large 
scale. And it worked. 

Two hundred and fifty watts continuous power per channel! Big amplifiers like this 
Marantz model 250 really are needed to drive many of today's power-hungry loudspeaker 
systems. 

Now  there  are  dozens of  such 
systems. It is a good healthy trend 

because it is the only way that hi-fi 
will be sold to the mass market. 

WHAT OF THE FUTURE? 
Apart from the recent development 
of truly hi-fi quality cassette recorders, 
and  a  few  loudspeakers,  hi-fi 
development still consists largely of 
refining  and  polishing  what  went 
before. 
With rare exceptions, speaker drive 
units are still made very much as they 
were forty years ago. Cone materials 
and magnets have been improved and 
performance  is substantially better 
than was obtainable from the early 
units  —  but  improvements  in 
loudspeaker performance owe more to 
developments in enclosure design than 
drive unit design. 
Small  modern  loudspeakers  are 
dramatically better than they were 
fifteen years ago, but size apart, Paul 
K I ipsch's  horn-loaded  speakers, 
designed in the late nineteen-forties, 
(and largely unchanged ever since) 
have  still  to  be  seriously 
out-performed. 
Much the same is true of electrostatic 
speakers. It is now nearly twenty years 
since P.J. Walker's dramatic demon-
stration of the full-range Quad ESL 
at London's Waldorf Hotel. 
Yet here again few other speakers 
can equal the Quad's performance 
even today. Let alone surpass it. 

In fact many authorities believe that 
the Quad electrostatic speaker is still 
the top unit — at all but high sound 
levels, which are not any electrostatic's 
best point. 
Amplifier design has improved to the 
point where a good example closely 
approaches the ideal of a piece of 
straight wire having adjustable gain. 
In some areas, particularly that of 
distortion, several amplifiers have been 

'over-developed' — to the point where 
buyers are paying for 'improvements' 
that  could  only  be detected  by 
physical measurements. 

Not  all  the  improvements  have 
filtered  through  to  the  cheaper 
low-powered models — but even there, 
amplifiers are probably the strongest 
link in the hi-fi chain. 

Turntables and cartridges too have 
improved and performance of the top 
models has now reached the stage 
where their limitation is the quality of 
the programme material. 

We  expect  to  see  progressive 
refinements of programme material 
and of loudspeakers for some years to 
come. Eventually though we believe 
that there will be a complete change in 
the technology employed. 
The change, we believe, will be to a 
totally digital technology. 

Such a technology would have been 
unthinkable even three years ago — 
because of the enormous complexity 
and  sheer  quantity  of  operating 
elements.  Literally  thousands  of 
transistors would be required. 

But solid-state technology has now 
advanced  to  the  point  where 
thousands of transistors and associated 
components can be formed on a single 
chip  —  making  feasible  many 
applications  that  were  hithertoo 
totally impossible. 
The adoption of digital technology 
would  virtually  eliminate  any 
problems of  noise — either from 
programme  material  or  generated 
within the reproducing equipment. 

It would open the way to a totally 
new concept in loudspeaker design. 
These  would  become a bank  of 
innumerable tiny transducers — driven 
in various ways and combinations — 
but capable of reproducing original 
sounds in a way that can never be even 
approached by present-day speaker 
systems. 

Sounds way out? 
Maybe it is, but in the past few 
weeks we have discussed this possible 
trend with four of the world's leading 
audio equipment engineers — all were 
actively  investigating  similar 
approaches.  • 
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MEASUREMENT KOOMPUTATION: WORKING FOR YOU  YOUR WAY 

The 
Spoiler... 

The HP46 
desk-top scientific 
calculator makes it too 

easy for you. 
Why do we call the HP46 'the spoiler'? Can 
the HP46 really make intricate and exten-
sive computations 'too easy'? Here are 
three  reasons behind our advertising 
headline: 
1. Log or Trig tables unnecessary! 
The HP46 has them pre-programmed so 
that finding yx,sine, cosine or tangent, or 
their inverses, is as easy as pressing a key. 

2. Note book and pencil unnecessary! 
Step-by-step sequence of operations is 
transferred to a printout for permanent 
record with an extended set of alpha-
numeric symbols that speak a mathemati-
cal scientific language. 

3. Instant answers at your fingertips! 
The HP46 performs 48 computational 
functions and operations, beyond the 
basic four (+—  ±), that reduce sophisti-
cated, complex computations to a series 

of quick key strokes, producing answers 
as well as entries in split seconds on 
printed tape. 

These are just three basic reasons to 
justify our advertising headline. There are 
many more. Still sceptical? Still think it's 
an advertising gimmick? We dare you to 
challenge us personally: 

Please mail coupon to address below for further 
information or demonstration without obligation on 
'the spoiler' —HP's model 46 scientific calculator. 

ri Please send further information only 
ri Please ring to arrange appointment for interview 

Name 
Address 

Publication name 
Telephone no. 

HE WLETT -4 PACKARD 
Sales and service from 172 offices in 65 countries. 
Australia 31 41 Joseph Sheet Blackburn 3130 Victoria Telephone 

89 6351  Other Ohices  Adelaide  Brisbane  Canberra. Perth and 
Sydney Also Auckland and Weihngton New Zealand 

P/Code 

90439/30265  
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INTERNATIONAL DYNAMICS 
(AGENCIES) PTY. LTD., 
P.O. Box 205. Cheltenham. Vic 3192 

Have you had the 

U X experience? 
Ultimate fidelity. 
The world's longest-established manu-
facturer of amplifiers (1921), Lux first 
make the unit to their own standards of 
quality, then put the price on it. Lux 
amplifiers make apparent the mystery and 
softness of every instrument — 

SO 507X 
"Hi Fi For Pleasure" March '73 said: 

"Unhesitatingly met and frequently ex-
ceeded its exhaustive specifications in all 
parameters. Suitable for installations of 
the highest quality, it can provide ample 
power for all domestic applications; in-
cluding the larger, low efficiency trans-
mission line speakers. At 8 ohms, both 
channels, 61 + 61 watts are available. 

Singly driven, power rose to 80 watts. At 
rated output (50 + 50 watts) total har-
monic distortion was 0.02% at 1kHz. 

Power bandwidth is 5Hz to 50kHz." Also 
available: SQ 505X, 30 + 30 watts per 

channel at 8 ohms. Frequency response: 
10-50 000Hz, distortion 0.04%. 

Available from  N.S.W. M & G Hoskins Pty. Ltd., 37 Castle St., Blakehurst 2221 
Telephone: 546 1464 

OLD Stereo Supplies, 95 Turbot St., Brisbane 4000 
Telephone: 21 3623 

S.A. Challenge Hi-Fi Stereo, 96 Pine St. Adelaide 5000 
Telephone: 223 3599 

this is ultimate fidelity. 
The logical layout of the controls gives you 
an immediate affinity with the unit, and 
there's a Lux model with just the power 
handling and performance to suit you. 

TAS 

VIC 

W.A. 

SO 202 
'̀Stereo Buyers Guide" said: "We 
feel it's the best all round unit in 
its power class, without taking 
price into consideration. Power 
output was 45% higher than 
claimed, at a mighty 102 watts 
RMS per channel. It would be 
difficult to avoid talking in super-
latives so far as performance 
figures go on the Lux SQ 202." 
Frequency response: 
10-60 000Hz-1dB. Harmonic 
distortion .05%. S/n ratio 90dB. 

Audio Services, 44 Wilson St., Burnie 7320 
Telephone: 31 2390 
Encel Electronics Pty. Ltd., 431 Bridge Rd., Richmond 3121 
Telephone: 42 3762 
Albert TV & Hi-Fi, 282 Hay St., Perth 6000 
Telephone: 21 5004 K5V 551 
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Recommended retail price $628 

THE ESS amt 1 is the first new 
speaker system to be released for 
many  years.  It has evoked more 
controversy than any speaker since the 
Bose 901, which, whilst not being 

Fundamentally new loudspeaker 
system has outstanding performance 

, Heil , 
air-motion 
transformer 
' loudspeaker 
system 

revolutionary  as  a speaker,  was 
nonetheless  revolutionary  as  a 
concept. 
Unlike the Bose, the amt 1 uses an 
entirely  new  type  of 
mid-range/tweeter  drive  element, 
totally  different  from  any  other 
speaker before. This driver is the 
brainchild of Dr. Oskar Heil (who 
invented the field effect transistor). It 

1 11 1 1  MEASURED PERFORMANCE OF ESS 
amt 1 SPEAKER 

SERIAL NO: 017339 

is called  the  "Heil  Air  Motion 
Transformer". 
The diaphragm of the Heil driver is a 
0.5mm thick polyethylene membrane 
covered on both sides by a parallel grid 
of electrically conductive strips. This 
element or membrane is folded back 
and forth to form pleats and is then 
located  in  a  plastic  frame 
approximately 120mm x 50mm. The 

Frequency Response 

Total Harmonic Distortion 
(for 90 dB at 2 metres on axis) 

Electro-Acoustic Efficiency at 1 kHz 
(for 90 dB at 2 metres on axis) 

Cross-over Frequency 

Measured Impedance 

Weight 

Dimensions 

2-7 dB 

100 Hz  1 kHz 
2%  0.6% 

40Hz — 20 kHz 

3.2 watts input 
0.8% 

100 Hz 

21.3 kg 

787 x 367 x 367 mm 
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complete  element is then inserted 
between  two  large  magnetic pole 
pieces so that it lies within the linear 
flux region of the 3 kg. ceramic 
magnet. 
When an electrical audio signal flows 
through the conducting strips, they 
move so that the spacing between the 
individual folds of the diaghragm vary. 
Alternate pairs of pleats move closer 
together causing an inhalation and 
expiration of air on opposite sides of 
the diaphragm. 
During the reverse half-cycle of the 
electrical input waveform, the pleats 
move in the opposite direction thus 
generating the second half-cycle of the 
audio waveform. 
As Fig 1 shows, only a very small 
motion of the conducting strips and 
the plastic elements is required to 
produce a substantial air motion and it 
is because of this that Dr. Heil has 
called the drive unit an "Air Motion 
Transformer". 

The major attributes of this system 
are reasonable efficiency,  effective 
element cooling because of the large 
surface area and intimate contact with 
air which is inhaled and expelled 
repeatedly  by the motion of the 
element, and a reasonably low mass 
for the element itself (which obviates 
some of  the problems of  inertia 
characteristic  of  conventional 
acoustical driving elements). 

The current Heil driver covers the 
frequency range from 600 Hz to well 
beyond the upper limits of audibility 
(20 kHz plus). 
This wide range enabled ESS to 
produce a loudspeaker  utilizing a 
single  Heil  unit  for  the  entire 
mid-range and treble registers — and a 
conventional  low  frequency driver 
operating in the linear piston range, 
where  its  performance  can  be 
optimised. 
The ESS amt 1 stands 787 mm high 
with a base dimension of 367 mm 
tapering to 330 mm at the top. More 
than  half of the 'enclosure' is a 
lightweight frame with a black cloth 
covering which conceals both the Heil 

flextble 

plasoc 

COncluchon 

cortex 

diaphrag m - no sIgnal  m ove ment - posthve alternaiton  m ove ment -negative alte matton 

Left: The Heil driver unit as seen from above. 
Above: Electrical audio signals osuse the accordian-like pleats to 
open or close (depending on the polarity of the signal). 
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Heil air-motion 
transformer 
loudspeaker system 

driver and the 250 mm low frequency 
driver. 
The concept which resulted in the 
unit's appearance was essentially a 
pragmatic one, for the Heil driver, 
which is mounted on the top, has 
essentially  3600 of  horizontal 
dispersion at low frequencies in the 
horizontal  plane, and a reasonable 
degree  of  horizontal dispersion at 
higher  frequencies.  The  vertical 
dispersion of the Heil driver is not as 
good as is its lateral dispersion and this 
limitation has been seized upon by the 
system's many antagonists as a severe 
limitation.  Whilst  the  criticism  is 
plausible and reasonably accurate, the 
restricted vertical dispersion is not that 
serious — and the argument has a 'sour 
grapes' taste to it! 

The  low  frequency  driver  is 
cunningly mounted in the top of the 
enclosure immediately below the Heil 
driver.  It is a conventional  cone 
loudspeaker  with  special  edge 
treatment,  mounted  in  a vented 
enclosure with the actual venting port 
located in the very base of the unit. 
The cloth cover cleverly hides this 
speaker  and  provides  an  overall 
attractive and distinguished air for 
what may well have otherwise been a 
nasty looking piece of furniture. (With 
the covers removed, the enclosures 
have an uncanny likeness to Dr Who's 
Daleks.) 

HOW THEY SOUNDED 
Our first experience with the ESS 
amt l's was some six months ago when 
we were invited to hear one of the first 
pairs available, installed in a private 
home in conditions which were almost 
ideal. The listening room was well 
shaped with adequate diffusion and 
absorption. The speakers were raised 
on two small stands approximately 
200 mm high, and the seating was 
positioned so that listeners were at the 
optimum height for the Heil drivers. 
The results were, to say the least, 
superlative but we were unable to do 
run A-B  tests with other speakers 
which, is the only way to discriminate 
between superlative recorded material 
and the attributes of the speaker 
system itself. 
We  had  to wait another month 
before we were able to get our hands 
on a set of these speakers and conduct 
our own subjective evaluations and the 
equally  important  laboratory 
measurements. 
Our  first  series  of  tests  were 
subjective A-B  comparisons with a 
series  of  monitoring  loudspeakers 
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which we retain for just this purpose. 
These speakers, have in their own 
right, excellent attributes in terms of 
above-average  frequency  response 
extending right down to the lowest 
frequencies, excellent power handling 
capacity, low distortion, and most 
important, known colouration. 

The  most  outstanding  thing  we 
noticed as we proceeded with our 
subjective evaluation was the amt 1's 
very low colouration and the fidelity 
and  clarity that they provided on 
recorded  material  with  high  level 
transients. This intrigued us, for whilst 
other (US) reviewers had commented 
on the clarity of the speakers, only 
one had commented on their transient 
performance. 
In order to evaluate this aspect of 
their performance, Electronics Today's 

development laboratory designed and 
built a special tone burst generator. 
Unlike  commercial  tone  burst 
generators, this one is capable of being 
adjusted to have the onset of the tone 
burst commence at zero crossover 
rather than somewhere in the middle 
of  a half cycle.  In addition, the 
number of cycles within the tone burst 
and the pulse repetition frequency 
(PR F)  are directly controllable to 
provide  an extremely flexible and 
reproducible test signal. 
Using this system, together with a 

special 12.7 mm microphone (Bruel & 
Kjaer type 4134S), and a pre-amplifier 
feeding directly to the input of an 
oscilloscope, we ran a series of tone 
burst  tests  on  the  amt  1 under 
anechoic conditions. The driving signal 
was horrendous. We drove the amt 1 



from  a 700  watt  Phase  Linear 
amplifier so as to produce average 
steady state levels of up to 96dB at 1 
metre on axis with duty cycles up to 
1:8 and input frequencies lying in the 
range 1 kHz to 16 kHz. 
No other speakers to which are 
applied this signal could cope without 
producing  the  most  distorted 
wave-form imaginable, whilst much to 
our surprise the amt 1 produced a 
fairly faithful rendition under even the 
worst of the signals that we could 
generate, — in excess of 400 watts 
peak into the loudspeaker. 
Our next series of tests were more 
conventional, being a standard free 
field frequency response measurement 
on axis and at various angles to the 
main  axis.  These  highlighted  the 
remarkably  smooth  frequency 
response and confirmed the validity of 
most of the claims made by the 
manufacturers  concerning  the  flat 
frequency response. 
It was interesting to note that the 
low frequency roll-off was not as good 
as we would have desired and bore out 
our initial observation that the low 
frequency end was not as good as the 
rest of the system. 
The total harmonic distortion was 
measured at constant input level at 
two metres on axis. The distortion 
levels are comparable to other high 
quality speakers, varying from 0.6% at 
1 kHz to 2% at 100 Hz. 
We  next  measured  the 
electro-acoustic  efficiency  of  the 
speaker, and whilst the efficiency is 
relatively good at 0.8%, it is certainly 
not the 3% that an overseas reviewer 
would have us believe. This in itself is 
of no great consequence for with 
amplifiers of 35 watts to 700 watts 
readily  available,  electro-acoustic 
efficiency has long ceased to be the 
primary parameter to consider when 
purchasing a loudspeaker. 

The impedance curve is particularly 
flat, it does not exceed a 2:1 ratio in 
the  main  range  of  interest. The 
excursions do exceed those claimed in 
the manufacturer's literature, but the 
high frequency rise in the range 10 
kHz to 20 kHz is smooth and quite 
acceptable — substantially better than 
that  provided  by  a number  of 
electrostatic speakers which we have 
measured and evaluated during the 
past year. 

The  last  and  most  important 
parameter which we examined was the 
polar plot of the Heil unit in the 
vertical plane. 

It is here and here alone that we 
believe antagonists of this speaker 
system can find any real substance and 
grounds for their criticisms, for our 
measurements showed quite clearly 
that the vertical dispersion of the Heil 
unit is substantially inferior to that 
which it offers in the lateral plane. 

Nevertheless, in an average listening 
room which is medium to live this 
problem will not manifest itself unless 
the listener is positioned so as to make 
the angle between the horizontal plane 
of the Heil driver and himself greater 
than 200 or if he positions himself so 
that  the  included  angle  between 
himself and the Heil driver in both the 
horizontal and vertical plane is greater 
than 200. In this rare condition it is 
possible  for  the  directional 
performance of the system to produce 
a condition  which  results  in  a 
substantial  loss of high frequency 
performance above approximately 12 
kHz. 

Before we returned these speakers, 
we ran a comprehensive subjective 
evaluation  to  determine  their 
performance on the most difficult 
passages of recorded material that we 
had available. The results were highly 
gratifying  for here was a speaker 

system  that  in  almost  every 
department with the exception of one, 
was  able  to  provide  superlative 
performance equal or better than any 
other system we had ever evaluated. 

The  lack  of  colouration  was 
exceptional. There are a number of 
possible  reasons  for  this.  Most 
significant is undoubtedly that put 
forward by several delegates at the 
April  1974  Meeting of Technical 
Committee 29 of the International 
Electro-Technical  Commission  in 
Moscow).  Their  theory  which  is 
starting to gain widespread acceptance 
is that the flatter the phase response of 
a speaker system in the range 50 Hz to 
10 kHz, the better and more natural 
that speaker system will sound. 

It is interesting to note that the Heil 
speaker  has an almost flat phase 
response and the cross-over network 
used, whilst not of the minimum 
phase-error type,  is nonetheless a 
reasonably good one. 
These two factors alone tend to 
support  our  belief  that  a good 
loudspeaker system does not need 
multiple drive units and associated 
cross-over  networks  (the  Japanese 
trend) but rather a small number of 
high  quality  transducers  carefully 
chosen on the basis of performance, 
not appearance. 

The amt 1, in our opinion, is an 
exceptionally good speaker system. It 
comes with a lifetime guarantee to the 
original owner (for the Air Motion 
Transformer unit) and a five year 
warranty for the rest of the system. 
Naturally, as with any new device, it 
has limitations as well as attributes, 
and being the first of what we believe 
will be a long line of acoustical drivers, 
we have every reason to expect that 
future generations of the Heil drivers 
will  obviate  the limitations which 
currently raise criticism. 

The 'air motion transformer' with 
diaphragm removed. 

Meanwhile, the amt l's attributes far 
outweigh its limitations. Whilst not 
perfection itself, it is such a long way 
along that path compared with the 
majority of conventional speakers that 
we say categorically that it has to be 
heard to be believed.  • 

MANUFACTURERS COMMENTS 

Thank you for the opportunity of 
replying to your most comprehensive 
and gratifying review. 
Taking last things first, that is, your 
comments  regarding  vertical 
dispersion. The ESS amt-1 speaker 
instruction leaflet describes a simple 
adjustment  to  lift the pattern of 
vertical dispersion, should exceptional 
circumstances  make  this  change 
desirable. 
The Heil driver in the a m t-1 is most 
certainly the forebear of a long line of 
exciting applications of the Air Motion 
Transformer principle. The inevitable 
question arising from the review is 
"when will a Heil woofer be available 
to match the exceptional performance 
of the existing mid-range/treble unit?" 
We can only report that the Heil 
woofer is in the final design stage and, 
hopefully, the completed system will 
be available early in 1975. 
The  full-range  Heil  system  (the 
a mt-2 ) will,  of course, be more 
expensive than the current systems 
which use conventional bass drivers 
with  the  AMT  mid-range/tweeter. 
Production  of  lower  priced 
"combination" speakers will therefore 
continue, and expand. 
Currently, the carefully loaded bass 
driver in the a m t-1, and the multiple 
bass array in the larger amt-3, give 
exceptionally clean, tight, "boom-less" 
bass.  We  believe  that these  two 
speakers are at least equal in bass 
performance to any other speaker in 
their price range, and that at $628 and 
$898 a pair, respectively, the overall 
performance of both is unmatched. 

Paul T. Jones 
Managing Director 

MEGASOUND PTY. LTD 
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A light-hearted glossary by Michael Gerzon and Hugh Ford 

THERE  HAS  been  considerable 
confusion and misunderstanding as to 
what various technical terms used in 
connection with quadraphonic sound 
actually mean. The following glossary 
is an attempt to define the meanings 
normally  given  to  various 
commonly-used words and phrases in 
this field. 

AMBIENCE.  A sort of muddiness 
added to sounds to make them less 
clear. 
COINCIDENT MICROPHONES. An 
arrangement  of  directional 
microphones which are spaced apart 
by more than five wavelengths of the 
highest audio frequency. 
COMPATIBILITY.  A property  of 
quadraphonic systems that ensures 
centre-back sounds are not reproduced 
in mono and that stereo reproduction 
gives either narrow or lopsided images. 
CONCERT-HALL RECORDINGS. A 
type of recording in which all sounds 
appear to be in the middle of an echo 
plate. 
CONSUMER. The technical term for 
an  animal  used  for  laboratory 
experiments in quadraphonics. 
DISCREET SYSTEM. The same as a 
discrete system. 
DISCRETE SYSTEM. (1) Any four 
channel  system  that  uses  four 
channels. (2) A system that uses four 
mutually related and interdependent 
channe's.  (3)  The opposite of a 
discreet system. 
FOUR-CHANNEL  SOUND.  A 
recording  containing  only  one 
dimension (a circle) of sound. 
4. (1) A symbol meaning two. 
(2) The Japanese word for death. 

LOGIC.  A method of doing the 
impossible in an unsystematic manner. 
MATRIX. Any system that achieves 
full discreteness by cheating. Also 
known as a four.channel system. 
MONO. A system of recording sounds 
from  all  directions,  capable  of 
producing an illusion of spaciousness 
and depth. 
PHASE  MATRIX.  A  system  of 
reproduction using four loudspeakers 
in  which  sound  positions  are 
determined entirely by the amplitudes 

of  the  sounds  from  the  four 
loudspeakers. 
QUAD.  Any  modern  sound 
reproduction equipment not made by 
the  Acoustical  Manufacturing 
Company Ltd. 
QUAD  POT.  A method  of  not 
positioning sounds very well. 
QUADRAPHONY, QUADRASON ICS, 
QUADROPHONY.  Any system of 
recording originating on eight or 16 
tracks, transmitted through two disc 
channels, and reproduced through 12 
loudspeakers  (including  woofers, 
midrange units and tweeters). Note the 
curious use of Quadri or Quadru roots. 
QUADRAPHONIC  HEADPHONES. 
Stereo headphones that cost twice as 
much. 
QUADRAPHONIC SEAT. The only 
position in a room from which it is not 
domestically practical to listen. 
READY  FOR  QUADRAPHONICS. 
Ready for stereo. 
SEPARATION. The meaning of this 
term depends on the laws of logic, 
which vary from moment to moment. 
SHIBATA STYLUS. A method of 
determining  how  much  dust  has 
collected  at the bottom of your 
records' grooves. 
SIDE SOUND POSITIONS. This term 
has no meaning. 
SQUARE SPEAKER  LAYOUT.  A 
type of speaker layout that does not 
fit into domestic listening rooms. 
STEREO.  An  obsolescent  term 
meaning a hi-fi system in which two 
speakers are missing. 
SUBCARRIER MODULATION. (1) A 
spluttering sound on discs audible to 
your wife and children. (2) A method 
once proposed to prevent anyone from 
taping discs. 
SURROUND RECORDINGS. A type 
of recording in which all sounds seem 
to be in the middle of your head. 
TETRAHEDRAL REPRODUCTION. 
A system  in which  one of the 
loudspeakers is positioned so as to 
endanger the listener's life. 
ULTI MATE  IN  SOUND 
RECORDING. Any system not yet 
including any height information. 

VARIABLE MATRIX. A method of 
making  matrix  recordings discrete, 

which uses the fact that you can't tell 
that a sound is coming from a given 
direction if it is coming from the 
opposite direction. 
VIDEODISC. A method of obtaining 
hexadecaphony  on  gramophone 
records. 
ALL SOLID STATE. Seized controls 
and cross threaded screws included. 
CONSTRUCTED WITH MILITARY 
GRADE  COMPONENTS.  Made  in 

1936. 
DESIGNED TO MEET STANDARD 
1234. We would like to meet standard 
1234 and its half the price of the 
competition who succeed. 
DISTORTION IS ELIMINATED BY 
... You'll be lucky if you can find the 
fundamental. 
ELECTRONIC  OVERLOAD 
PROTECTION.  12R  smell. 
Specification:  Copywriter's 
imagination. 
IT  WILL  RECEIVE  MORE 
STATIONS THAN BRAND X. Image 
rejection and selectivity are zero. 
LOW  DISTORTION  AT  EVERY 
SAGE (SIC) Wireless World P48 (Dec 
1937). The dictionary says: distortion, 
a twisting or writhing motion. Sage, a 
wise man. The mind boggles. 
NOTE  TH E  SMOOTH 
LOUDSPEAKER  RESPONSE 
CURVE. They took at least a week 
fiddling the pen speed for this one. 
SIGNAL-TO-NOISE RATIO OF 156 
dB.  It  only  measured  50  dB 
unweighted but using a 3 Hz bandpass 
filter this figure can sometimes be met. 
SOLID  STATE CIRCUITRY. High 
distortion. 
TESTED  WITH  THE  WORLD 
FAMOUS  BRUEL  &  KJOER 
EQUIPMENT (SIC). A five year old 
might make a better job of the spelling 
but it looks good. 
THIS  EQUIPMENT  USES  AN 
INTEGRATED  CIRCUIT  TOO 
EXPENSIVE  FOR  OTHER 
MANUFACTURERS  TO  USE  ... 
NASA lost a bomb putting them on 
the government surplus market at 3c 
each. 
USING THE LATEST COMPUTER 
TECHNIQUES  FOR  ADVANCED 
DESIGN. A mathematical muddle. 
WITH  VU  METERS  FOR 
ACCURATE LEVEL CONTROL. We 
thought we'd put VU on the scale 
when we printed our trade mark. 
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No where in Australia have you the choice to buy everything you want without being 
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metropolitan area •  Full installation for complete systems — ask for our quotation • under 
guarantee service and full workshop 'acilities • credit sale and terms arranged • We are audio 
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DUMMY HEAD 
STEREO 
We review Sennheiser's fascinating new technique 

SOUND recording and reproducing has 
come a very long way since Edison — 
nearly ninety years ago. Yet no matter 
how good the microphones, recording 
apparatus  or  playback  equipment 
there is still something missing. 
What is missing is an impression of 
the spatial and temporal characteristics 
of the original performance. 
Four-channel sound was, supposedly, 
going to fill this gap. But it hasn't. 
Perhaps it is missing out because the 
recording techniques are inadequate — 
perhaps  because  the  record 
manufacturers are concerned primarily 
with gimmicky effects. But whatever 

the reason, four-channel sound has so 
far fallen short of earlier expectations. 

A NEW TECHNIQUE 
Late  last  year  we  heard  that 
researchers at Berlin's Heinrich Hertz 
Institute  had  developed  a new 
recording technique which was capable 
of providing full spatial and temporal 
information — JUST USING TWO 
CHANNELS. 
In effect the German researchers had 
gone  back  to  nature.  They  had 
imitated all parts of the human head 
essential to the listening process. For 
instance the shape and softness of the 

The Dummy Head with microphone 
assembly in position. Recordings may be 
made either by using the Head as shown 
here — or by wearing the microphones 
oneself. 

Rih;ommended retail price approx. S167 

external part of the ear plays an 
important part. So they made a model 
of the complete mid-ear and inner-ear, 
then installed condenser microphones 
where the human eardrum registers 
sound pressures. 
Subsequent to our learning of this 
development,  the  editor  of  our 
associated  journal  'Audio  Trader' 
visited the Sennheiser company in 
West Germany. There she discovered 
that Sennheiser was proposing to make 
a commercial version of the dummy 
head and triaxial microphone at a 
price  low  enough  to  enable  the 
equipment to be sold on the domestic 
market. 
At the same time, Sennheiser were 
producing  a small  sample  record 
demonstrating the effect of this new 
equipment. 
We described this record in our 
March  1974  issue.  It is a gem, 
demonstrating technical innovation of 
an advanced order. We said then that 
the effect was quite uncanny and 
closer  to  reality than any other 
technique which we had previously 
observed, (an opinion we have not 
changed in any way since). 
It was, then, with eager anticipation 

that we accepted an offer to evaluate 
the Triaxial Microphone and Dummy 
Head — which incidentally is not a 
quarter as good looking as the one 
shown on Sennheiser's promotional 
literature. (In fact I'd hate to come 
across it accidentally in the dark — 
ED!). 

The Dummy Head is a replica of an 
'average' person's head. It is moulded 
from  a soft  muddy-grey  plastic 
material and is normally used mounted 
on the top of its carrying case — 
which, although rectangular, is said to 
provide similar acoustic properties to 
that of the human torso. 

The  Triaxial  Stereo  Microphone 
(MKE2002) consists of two miniature 
microphone capsules mounted on the 
ends of two spiggots and a plastic 
yoke. This assembly clips into the 
outer ear cavity of the Dummy Head 
— or the recordist himself. 
The lightweight cords from the yoke 
assembly  terminate  in  a small 
battery-operated preamplifier (which 
fits conveniently into the recordist's 
pocket if he is wearing the microphone 
assembly himself). 

Both yoke and microphone capsule 
adaptors  are  light  and  quite 
comfortable to wear. 
The preamplifier has a miniature 
light which can be illuminated when 
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the preamplifier is switched on. It acts 
also as a battery condition indicator, 
dimming rapidly when the battery 
requires  changing.  Apart  from 
switching on the power supply and 
following  normal  recording 
procedures, no additional or complex 
techniques are required. 
A three-metre long cord from the 
preamplifier terminates in a 5-pin DIN 
plug. This plugs directly into most 
European tape recorders directly — 
however some tape recorders do not 
have this facility and an adaptor will 
then be required. 
Our first experiments consisted of 
recording  three  people  who  were 
moving around whilst dictating data in 
our office. 
The results were, to say the least, 
exciting. The quality was good and the 
spatial effects uncanningly real. 
On replay using a set of HD 424 
headphones, it was readily possible to 
localise and point out, with the eyes 
closed, where the other two speakers 
were, whilst there was no doubt that 
the speech of the person wearing the 
headphones was right between one's 
ears, i.e. in the middle of one's own 
head. Every twist and turn of either 
the wearer's head, or movement of the 
people  close  by  was  readily 
discern ible. 
We repeated the same exercise on live 
music and the same uncanny realism 
persisted. People speaking behind our 
seated position could be pin-pointed 
with almost total accuracy. 
As far as this extraordinary ability to 
locate the sound source is concerned — 
whether in front of, behind, or even 
above the recordist (or Dummy Head) 
our overall impression of the recording 
was that it is the closest we have ever 
heard to our own perceived response. 
This does not mean to say though 
that the reproduced sound is an exact 
replica of the original. It isn't, for 
reasons that we could not pinpoint 
until  we  started  instrument 
measurements. 
Our first test was to measure the 
frequency  response  of  the  two 
microphone  capsules  when 
dis-associated from the Dummy Head, 
(i.e. a free-field plot). We did this with 
a 12.5 mm Bruel and Kjaer 4134S 
Reference  Pressure  Microphone 
located centrally between them. 
This measurement (Fig 1) shows a 
number of minor peaks and bumps but 
these are early reflections from our 
not  totally  anechoic  environment. 
They are not non-linearities in the 
Sennheiser capsules. The true response 
is within 3 dB from 40 Hz to 18 kHz. 
That is, as flat as one could wish for. 
However  in  use,  the  trixial 
microphone  assembly  is used  in 
conjunction  with  an  artificial  (or 
human)  head.  This  results  in a 

reflection component from the side of 
the head and the shape of the ears. It 
is also evident that the ear's cavity 
absorption  effect  also  affects  the 
frequency  linearity  of  the 
microphones. 
That this Aas indeed so was proved 
when we repeated our measurements 
with  the  -.riaxial  microphone  in 
position on the dummy head. The 
results, shown in Fig 2, are not nearly 
as flat, as the free-air results. In fact 
there are excursions of the order of 
±10dB — particularly at frequencies 
above 2000 Hz.  This is still quite 
acceptable  for  amateur  recording 
purposes — ndeed we expect that it is 
actually necessary in order to provide 
the frequency discrimination required 
for the stereo effect. However this 
non-linear response may be a serious 
drawback for professional users. 
Sennheiser say that their system is as 
good as a professional Dummy Head 
with  implanted  microphones.  We 
cannot accept this premise and believe 
that prospective users seeking high 
precision would be better advised to 
spend the ?.xtra thousand dollars and 

go for the professional models. 
For  amateur  use  though,  the 
Sennheiser head and microphones are 
a revelation. They have an added 
advantage that one can use one's own 
head in order to produce one's own 
personal binaural recordings. 
The  recorded  sound  is coloured 
compared with the original signal — 
but not badly. 
But no matter whether the recording 
is made via the Head, or one's own 
ears, the recorded sound, especially if 
replayed via 'open-air' headphones, is 

as big an advance as was the change 
from mono to stereo reproduction. 
Despite minor colouration, reproduced 
sound has a naturalness never before 
experienced. 
Above all, the Sennheiser system 
causes one to question very seriously 
indeed  the  future of four-channel 
sound. 
For compared with any four-channel 
sound systems that we have yet heard 
— this essentially two-channel system 
leaves them for dead. 
And  that  is  a very  carefully 
considered statement.  • 
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Apotto 
283 Victoria Road, Marrickville, N.S.W. 

Telephone: 560-9019 

entre AP01.10 HI II CI VH1 

fn9 •111°,„, 

JVC SK12 

Here is the purists delight with 70 
watts (RMS) of output and specifications 
that are very impressive. In figures this means 

a frequency response of 20-50,000 Hz and a THD 
factor of 0.25% plus the feature of JVC's SEA tone 

control system that gives you ultimate control over 
sound at 40, 250, 1000, 5000 and 15000 Hz. This unit will 

connect up to two pairs of speakers, two tape recorders, 
turntable and three auxiliary components. 

••.7. •—• 
VI I 91)  110 , 

JVC VN700 

40W (RMS) 6 Speaker 4-Way system 
-,s high class speaker system is the result of JVC own 
ntensive research programme. The SK 12 has a 12" free 
edge woofer, two 5" mid range speakers, two 21/2" 
tweeters and  horn super tweeter. Together these 
speakers give a total coverage with a flat frequency 
response over the whole audio range. A continuous 
lever control for the high frequency sounds makes 
the SK 12 match any room acoustics. The front 
grilles are removable so that the cabinet has no 
side edges to reflect 
high  frequenc 
sound.  This 
heightens  the 
s m o ot h 
response  to 
-22,000Hz 

_910 
JVC SK12 

"4-channel ready" 
look  at  this  precision 

component  will  tell  you its 
different, but a closer look will 
prove it. Notice how the TH 
universal  tonearm  houses 
a 4/2-channel  compatible 
cartridge.  And  how  the 
turntable's 4-pole synchronous 
motor  and belt-drive system 
combine to give it the precision 
required  for  reproducing 
discrete  4-channel  stereo 
records: wow and flutter of less 
than 0.1% WRMS and an S/N 
ratio of better than 5-db. In 
addition,  auto-stop-return 
mechanics  with  anti-skating 
device and cueing lever. In fact, 
all that's required to convert the 
SRP-87 to immediate discrete 
4-channel status is JVC's 4DD-5 
demodulator and stylus (4DT 
10X). 

JVC-SRP 87 

Stereo Cassette Deck with ANRS 
The professionalism of the open reel, deck is combined with the 
convenience of the cassette in this high-performing compact, a 
'must' for any serious stereo enthusiast. Built-in Automatic Noise 
Reduction System (ARNS) Tape Selector Switch, long life head 

and electrically-governed DC 
motor enable the unit to offer 
frequency response of 30 to 
13,000  Hz  (±3  dB),  a 
signal-to-noise ratio of 50 dB 
and  low wow and flutter 
characteristics of 0.15% RMS. 
For optimum recording, the 
unit features a pair of large 
VU meters, separate sliding 
volume  controls  and 
convenient pushbuttons for all 
recording  and  playback 
functions, including one for 
Pause  and  Eject.  For 
professional monitoring with 
headphones, a headphone levei 
switch is included. 

JVC 1667 V 

the price on this super system. See us at: 

HI Fl CENTRE 
283 VICTORIA ROAD, MARRICKVILLE, N.S.W. TELEPHONE 560-9019 
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DIN CONNECTORS 
Many amplifiers and tape recorders of European or Japanese origin are equipped with DIN 
connectors. The pin connections for these connectors are standardized in accordance with 
IEC* recommendations which are given here. 
Most equipment will be wired to this convention. The type numbers given are those 
designated by the I EC and may be different to those assigned by individual manufacturers. 
*International Electrotechnical Commission. 

Fig. lb. With the connector reversed, in position B, the internal 
speaker is disconnected. 

Fig. la. Example of using the type 05 connector inserted in position 
A. Both speakers are operational. 

Notes 1. — The numbering of the contacts is shown as seen on the 
mating face of the connector. 

3. —  Normally, it is recommended to connect the shell of 
the plug to terminal 2 of the connector to ensure 
that the screen is earthed. 

2. —  The same connectors are used for monaural and 
stereophonic systems. 

4. —  The pin connector Type 05 can be inserted in a socket 
connector type 08 in either of the two positions A or 
B. The switch is actuated by the short round pin 1, 
when the pin connector is inserted in position B. 

TABLE 1 

15C Type designat 
Contact arrangement 

See Note 1   

lode 
Application 

Connect tons 

Pin  Socket 

 0:1111111C1Of  connector  
1 

i 
2  3 4 5 

 0:1111111C1Of  connector  

•  1 
0  0 

i 

01 02 Microphone 

Monaural system 
(balanced) 

Monaural system 
I unbalanced> 

Hot lead 

Hot  lea d 

, 

Screening; 
earth 

See  Note  3 

Return lead 

•  3 
0,  ,O 
o 1) 0 

03 04 

Microphone 

Stereophonic system 
(balanced) 

Hot lead of 
left-hand channel 

Return lead of 
left hand channel 

• Hot lead of 
right-hand channel 

Return lead of 
right-hand channel 

Stereophonic system 
(unbalanced) 

Hot lead of 
left hand channel 

Hot lead of 
right-hand channel 

Record player 

See Note 2 

Monaural system Hot lead Connected to 3 

Stereophonic system 
Hot Ned of 

lefthand channel 
Hot lead of 

right-hand channel 

Tape recorder 

See Note 2 

Monaural system Input signal Output signed Connected to 1 Connected to 3 

Stereophonic system 
Input signal 

of left hand channel 
Output signal 

of lefthand channel 
Input signal 

of righthand channel 
Output signal 

of righthand channel 

06 
07 
09 

Low 
impedance 
loudspeaker 

Loudspeekers 

Hot lead Return Ned 

.--

i 

? O M 

06 
Sae Note 4 

Loudslemite's 

4 0 

00 

05 

See Note 4 

1 

Loudspeaker 
with or without switch 

_ 

• at connectors have the preruc 130•91EC 
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How many styles of resistors 
Have you been buying? 

SIX? 

Now you need stock only 
• 2% 
Tolerance W W 1/. W ONE Style! 

MC TYPE RG1/4 
±2ZIOLERKNCE 

METAL GLIUE RESISTOR 
1/2WisE (at70°C Ambient) 

!-

Body Length 0.25 
Diameter .090" 

W 

Small enough to replace many 1/4 watt resistors but with a high stability 1/2 watt rating 
the RG 1/4 is manufactured in tolerances of • 2% and +,5%. 
A calculation of the cost of using 'A W,  W and 1/2 W resistors in both 5% and 2% 
tolerances will show you can make a dramatic saving by switching to RG 1/4 2% 
tolerance. 

That is why we have made the decision to stock the full range of E-24 values in 2% 
tolerance. 

Apart from the question of economy, what other resistor gives you so many benefits? 

*Rugged:  Moulded jacket gives protection from rough-
est handling. 

•Lower Temperature Coefficient:  Less than 200 ppm/ C (.02% per C). 

•Superior Stability:  At 1/4 watt rating Mil. load life is better than 
1%. At 1/2 watt, better than 1.5%. 

Body temperature rise at 1/2 watt at 70 C amb. 
is only 40 C. 

Acrylic colours remain bright and clear after 
years of service. 

Exclusive IRC tin-lead alloy plating process 
results in first class solderability even after 
years of storage. 

•Lower Surface Temperature: 

•Permanent Colour Bands: 

•Leads Solder Fast: 

IRH C O MPONENTS DIVISION 
NATRON CS PTY LI MITED 

The Crescent, K,ngsgrove, i SW 2208 

:Tease send me inlormotion on Mcol Glaze Resistors 

!NATRONICS PTV. 1ID 
I RH COMPONENTS DIVISION 
IP 0 BOX 71, KINGSGROVE. N.S.W. 22011 
'Nome   

'Company   

ldross 
 .__I M0.4/74 

...Postcode   iLi   

1 

'1,2W 
• 5% 
Tolerance 
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W hy we 
changed our 

mind 
and decided to advertise S.A.E. 

MARK 111CM: 
2x200 W/chan. RMS continuous into 8 ohms not slew rate 
limited 20 Hz-20 kHz. Completely free from crossover 
distortion. Full Power (40 volts RMS) into 1 microfarac1 ,8 
ohms at 20 kHz at less than 0.1% distortion—more stable 
than any other amplifier. 
Will not oscillate under any load conditions regardless of 
phase angle. One thousand square inches of heat sink! 

MARK XII: 
Woofer: 12.3" with 
4.175" edge wound 
copper ribbon voice coil, 
17.25 lb magnetic 
assembly. 
Midrange: 5.0" with 1" 
voice coil, 1.75 lb magnetic 
assembly. 
Tweeter: 3 S.A.E. high 
power electrostatic units. 
Protection: Full 
protection against 
subsonic or supersonic 
oscillations switching 
transients and overload. 
Power Handling: Up to 
450 watts R MS, when 
protection circuit 
deactivates. System 
reactivates when signal 
level drops by 6dB. 

N.S.W. Autel Systems 
639 Pacific Hwy., 
Chatsvvood, 2067. 

WANT TO KNOW MORE? SEE YOUR NEAREST S.A.E. DEALER. 

VIC.: Douglas Hi-Fl, 
191 Bourke St., 
Melbourne, 3000 

At least (we thought) you should know 
about the greatest amplifiers and 
loudspeakers in the world, even if you find 
them hard to get. Who are we to deny you 
this pleasure? 
Not many of us can own a Dino Ferrari or 
an S.J. Duesenberg, but we can all get a 
kick out of reading about them. And what 
enthusiast or engineer wouldn't get a kick 
out of the S.A.E. Mark IB pre-amps 
80dB signal noise ratio on phono input, 
or the Mark I I ICM's 600 watts RMS 
output, or the incredible 450 watts RMS 
power handling capacity of the Mark XII 
loudspeakers. 
With goodies like these, who could keep 
quiet? We mightn't be able to supply the 
demand, but at least we can tell you what 
you're missing. 

MARK 18: 
Seven band equalizer/ preamplifier. BO dB Signal/Noise ratio 
on Mag. Phan°, 100 dB on High Level. Max Output 14 
volts. Switched gain controls. Three tape recorder inputs 
with source/tape monitoring of all three recorders. 

Sc le Australlan Distributors 

LEROYA INDUSTRIES 71g 
Head office: 266 Hay St., Subiaco, Western Australia 
N.S.W. Branch: 100 Walker St., North Sydney, 2060. 

S.A.: Sound Spectrum, 
33 Regents Arcade, 
Adelaide, 5000 

OLD.: Brisbane Agencies 
72 Wickham St., 
Fortitude Valley. 4006. 

W.A.: Douglas Hi-Fi, 883 Wellington St. Perth, 6000. 

, 6008. Phone 81 2930 
Phone 922 4037 

A.C.T.: 0 urato ne Hi -F 1 
Cnr. Botany St., 
& Altree Court,  
Phillip, 2606 

LEROS7 

ELECTRONICS TODAY INTERNATIONAL — AUGUST 1974 55 



KNITTING 
- 1974 

The centuries-old knitting machine has been 
coupled to a mini-computer to gain versatile 
control over the production of complicated 
fabric patterns. Here Dr. Sydenham describes 
this latest step in the highly competitive 
textile trade. 

This electronically-controlled knitting machine by Kirkland, represents the latest developments in machine design and philosophy. 

The popularity of knitted stockings was probably the original 

reason for the invention of the knitting machine. As early as 
1527,  the  French  industrial  community  had  formed  a 
stocking-knitters' guild. In early times it was a woman's natural 
lot to be an accomplished knitter as this extract from an early 
poem portrays: 
"She sayde, as herr whytte hondes whyte hosen were knyttinge, 
Whatte pleasure ytt ys to be married." 

In 1497 a Professor at Aberdeen recorded that Scots often wore 
stockings from the knee upward to fill in the space between the 
then fashionable cloth hose and the short balloon-like breeches. 
History also tells us that Henry VIII appeared in new-fangled 
stockings in 1510: the garments were:— 
"powdered with castels and sheafes of arrows of fine ducket 

gold." 
Obviously, such fine silk stockings were only used for grand 

occasions in the 16th century for their manufacture took many 
hours of dainty hand knitting to produce. 

KNITTING is a manufacturing method 
whereby a single continuous thread is 
used to gradually produce material or 
a garment. It differs from weaving 
which uses separate threads laid into 
each in a perpendicular manner. Both 
processes can be used to produce 
fabrics, ranging from delicate to heavy 
dense; each has its merits. Historically 
the two processes have developed side 
by  side.  Both  originated  many 
hundreds of years ago. 

We do not usually give much thought 
to the production of knitteds by 
quantity  manufacturers.  When  we 
watch  the  ladies  knitting  away, 
stitching  plain  after  pearl  into 
complicated  ribbing  patterns,  the 
process looks as though it would be 
difficult to duplicate mechanically. 
The weaving machine seems simpler to 
design.  But  history  records  that 
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automatic knitting machines are about 
as old as automatic weaving looms. 

THE INCREDIBLE BUNDLE OF 
BITS AND PIECES - 
A KNITTING MACHINE 
The  first  accredited  automatic 
knitting machine — a very complicated 
mechanism that did away with hand 
knitting for bulk manufacture was in 
routine operation in 1589. 
It seems that mention of such a 
device was made in a state of the art 
report made to Cromwell some fifty 
years after its invention. This report 
was presented by petitioners seeking 
to establish a guild. The knitting frame 
described in the petition was made by 
the reverend William Lee who came 
from a town near Nottingham (most 
of British commercial knitting is still 
produced here). Lee's machine could 
be used to knit at a rate at least one 
hundred  times  faster  than  an 
experienced hand knitter and it had: 
"2000 pieces of smith, joiners and 
turners work... it far excels in the 
ingenuity, curiosity and subtility of 
the instruments of manufacture in use 
in any known part of the world". 
This may sound like a rather proud 
designer's idea of his own invention 
but the words were written many 
years  later.  Seeing  is believing; a 
knitting frame, Fig. 1, still exists today 
in the Science Museum in London. 
Bearing in mind that the machine 
originated nearly four hundred years 
ago, one cannot fail to be impressed 
by the design and its execution. 
A contemporary historian claimed 
Lee invented the knitter to allow his 
young country girl-friend to spend 
more time with him and less at her 
knitting. Suffering the setback many 
inventors experience he was despised 
in Britain. He subsequently went to 
France but his patron, Henry IV of 
France, was assassinated shortly after 
his arrival and Lee finally died in 
Paris ..."in great distress". 
Early  in the  17th  century the 
Venetians obtained (by devious means, 
for  loom  owners  realised  their 
potential worth) a stocking loom, but 
local  pressure  from  traditionalists 
forced  its  demise  because  it was 
seriously upsetting the economics of 
the other knitters — an 'oh so familiar' 
story of progress. 
The  new  looms spread, as was 
inevitable, and by 1696 they were in 
common use. In 1670 there were 700 
looms in use in Britain. By 1714 the 
records show 9000 and by 1753 the 
number was up to 14 000. 
Each year the designs became more 
sophisticated. In 1758 a patent was 
granted for the first ribbed stocking 
knitter. Many notable engineers of the 
time tried their hand at designs: Marc 
Isambard  Brunel  built  a knitting 

machine in 1816; Whitworth lodged a 
patent for a straight material knitter in 
1846. By this time textile machines 
were rapidly being converted to steam 
power and in 1835 stocking frames 
using a rotary motion were often 
steam driven. (This sounds somewhat 
incongruous today — a steam driven 
knitting machine!). Cotton and silken 
hosiery manufactuce was big business 
by 1850 — 3 510 000 dozen stockings 
a year consumed 4 584 000 lbs of 
cotton,  140 000  lbs  of  silk  and 
6 318 000 lbs of wool: 73 000 people 
were employed in the British trade in 
mid-Victorian times. 
Most of these early looms, however, 
generally produced a plain knit only. 
There were no coloured patterns and 
highly  fancy stitching  schemes to 
create interesting textures. Just when 
the automatics were invented is hard 
to discover but by the early 1900's 
machines existed that used a pre-set 
mechanical data store to program the 
knitting action of coloured, patterned 
fabrics. 
Today's machines are more complex 
again and more precisely constructed. 
The many hundreds of pieces of wire, 
called needles, that guide the thread 
are about half the thickness of a paper 
clip and they clear each other by only 
100 pm. Each needle has to last at 
least  300 GOO 000  operations.  A 
typical bulk fabric machine churns out 
large-diameter  double  jersey  at 
50 000 km a week. 

WHAT WAS THE FIRST 
PRE-PROGRAMMED MACHINE? 
The concept of punched tape or 
punched card control of a machine 
process is more or less accepted as a 
modern concept. Those trained in 
digital  computing  will,  however, 
usually put forth that the first use was 
much earlier. The jacquard system 
(after a Frenchman of that name) of 
controlling  a weaving  loom  was 
introduced in 1810 and used punched 
"tape". The "tape" was in the form of 
a durable paper belt, perforated in set 
positions  across  each  row  which 
controlled  the  action  of  the 
multi-colour  weaving  machines  — 
rather like a very large version of 
today's eight hole tape. Silk pictures 
(Stevengraphs are the most famous 
products) of incredibly intricate detail 
were  made  on  fine machines  in 
Victorian  times.  However,  the 
jacquard system was more normally 
used for the production of heavier 
clothing fabric. Modern looms still use 
this principle to control the pattern. 
Further  delving  into  industrial 
history reveals the existence of an even 

Fig. 1. The first knitting machine — after the 
design of Rev. Lee (1589) (Courtesy Science 
Museum London). 

earlier controlled loom — Falcon's 
loom of 1728 also used punched hole 
control. There is also claim to a paper 
tape unit three years before this (hy 
Bouchon) but the truth of this appears 
to be in doubt. 
Falcon's loom (a working unit exists 
in the Science Museum) uses thick 
cards (more like boards) with 20 holes 
across and four rows down. These 
cards, by the absence or presence of 
holes, give the instructions that decide 
the  appropriate  partings  for  the 
threads, ready for the next throw of 
the shuttle. Each card has the data for 
a row of weave. This machine, like 
Lee's  knitter,  is also  a complex 
masterpiece of craft and ingenuity. 
The jacquard system was eventually 
applied to knitting machines and is 
still used today — the rather fragile 
tape data store has been replaced by 
more robust steel equivalents such as 
steel tapes, pattern wheels, drums and 
discs.  A  control  arbor  of  one 
manufacturer's method is shown in 
Fig. 2; teeth have been selectively 
cropped to suit the needs of the 
pattern. 
Until about four years ago machines 
could be broadly classified as those 
with no variable program ability (for 
simple texture, one-colour cloth) and 
those that incorporated a mechanical 
form  of  pre-programming. 
Mechanically, machines still resemble 
earlier designs. A pre-1940's design of 
a basic circular knitting machine is 
shown in Fig. 3. The yarns feed up and 
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KNITTING 1974 

'Imos osir" 

over tensioning and guidance heads 
then down into the centre of the 
circular knitting head. The knitted 
material is pulled off with the roller 
seen underneath the main frame. The 
mechanism is powered by an electric 
motor. 
Materials, such as cheese-cloth, are 
used as a flattened circular belt of 
material; jersey fabric is usually cut 
open to form a single flat width from 
which garments are fashioned by the 
normal tailoring methods. Machines 
that knit shapes are another breed — 
here we are mainly concerned with 
continuous material production. 
Today, a third class of machine has 
been added. There now exist knitters 
that can be directly actuated with 
electrical commanding signals — these 
are  the  new  computer  controlled 
machines. 

THE MANUFACTURER'S PROBLEM 
- FROM DESIGN TO FABRIC 
Whichever  type  of  machine  is 
available to the manufacturer, the aim 
is the same — to produce saleable cloth 
to the customer's requirements within 
a competitive time-scale. 
The work flow required to produce a 

ART 1ST 

CUSTOMER 

EDIT 
AND 
QUANTIZE 

• 

rig. 2. Cropped-discs assem-
3led on an arbor are used by 
one manufacturer to control 
the pattern produced by a 
knitting machine. 

Fig. 3. Knitting machines 
looked like this forty years 
ago. 

patterned fabric is shown in Fig. 4; it 
consists of several sequential stages. 
Firstly, the artist/designer prepares a 
coloured drawing of the design in 
conjunction with the customer. This is 
then edited into a form suitable for 
knitting  production.  The  designer 
must allow for the modular stitches 
which preclude a perfectly smooth 
pattern  because  of  their  discrete 
nature. 
Next  the  now  quantized  stitch 
pattern  layout  is transferred  into 
permanent machine instructions — the 
control arbor, for instance. Finally, 
the machine is run for a test period to 
verify that the cloth is correct. If the 
product  is acceptable,  the run  is 
commenced; if not, it is back to an 
earlier part of the process to modify 
the data. 
From the' manufacturer's point of 
view any method of speeding-up part 
of this process without increasing the 
product  price  is  a  worthwhile 
investment for the knitting machines 
can then be better utilized and the 
customer gets the assignment sooner. 

SOME UNSOLVED PROBLEMS 
Mechanical  automatics  lack  the 

Fig. 4. Generalised flow diagram of work-load in preparation of cloth in knitting 
industry. 

highly desirable ability to produce a 
short run of fabric at a reasonable 
cost. Often the manufacturer needs to 
show the prospective customer an 
actual sample, to provide a special 
fabric for an important yet limited 
requirement occasion (Fig. 5 shows a 
coat of arms design recently made by 
Kirk lands of Leicester), or to cater for 
specialised needs of clubs or societies 
who desire special uniforms, curtains 
or what have you. The production of 
special intricate designs for such small 
markets is very expensive as the whole 
process must be invoked including the 
manufacture of the steel data medium. 
Consideration  of  the  work-flow 
diagram of Fig. 4 shows that certain 
parts cannot be eliminated  — the 
human  interaction  is vital as the 
desired  effect  is  often  highly 
subjective. 
There are, however, two significant 
bottle-necks  in the  process.  They 
occur in the editing and permanent 
data preparation stage and in machine 
control. Modern developments have 
concentrated on these parts of the 
process  making  use  of  the  now 

58 ELECTRONICS TODAY INTERNATIONAL —AUGUST 1974 



extensive computing and commanding 
power of the relatively inexpensive 
mini-computer.  Abut  ten  knitting 
machine manufacturers are currently 
working on these problems. 

THE DATA PREPARATION 
STAGE 
Commonly used equipments require 
the operator to instruct the data 
storage medium about the colour of 
each stitch at each position. With 
around 10 000 or more stitches to a 
complex pattern cycle (try counting 
the stitches in the coat of arms of Fig. 
5) this can be an extremely slow and 
tedious task. 

Latest  equipments,  such  as  the 
Kirkland "Time-saver" system (that 
this  article  is based  upon)  use 
automatic scanners. The "Time-saver" 
system, shown in Fig. 6, is based on a 
wide-bed Calcomp plotter (extreme 
right) and a Hewlett-Packard, model 
2100A, mini-computer (seen in the 
top right of the central console). 
The  artist's  hand-drawn  design, 
which can be nearly a metre in width 
and of any length, is placed on the 
scanner feed -ollers. A custom-built 
optical reading head (designed by Barr 
and Stroud) moves across the pattern 
recording colour and positional data. 
The  reading  head  scans over  its 
separate  colour  differentiating 
channels using optical filters to decide 
the colour at each point. Up to six 
colours can be accommodated but in 
the knitting trade it is rare to use more 
than three — blue, red and yellow 
along with the shades white and black. 
The designer invariably produces the 
drawings as discrete coloured areas — 
continuous  colour  toning  is not 
relevant in this application. 
During the scanning process, which 
takes place at around 45 stitches per 
second (a 10 000 face stitch pattern is 
scanned in four minutes) the collected 
data is stored up in the computer. 
Whilst this is happening the data can 
be used to reconstruct the design on a 
high quality multi-colour visual display 
unit (vdu for short). The monitor used 
is more than a straight adaptation of a 
commercial colour television monitor 
for  better  resolution  and  less 
distortion are needed. This part of the 
Kirkland  system  was  designed  in 
conjunction with Sarek Controls. 
The computer can also be used to 
repeat the basic pattern cycle on the 
vdu, see Fig. 7, thus enabling the 
operator to see whether the pattern 
repeats correctly — the top of the 
pattern may not join exactly with the 
bottom of that above. It also enables 
the designer to look for unexpected 
unpleasantries. The computer can also 
provide  a number  of  standard 
background patterns such as bird's 
eye, herringbone, vertical stripes etc 

Fig. 5. This coat of arms (for 
Leicester) was produced on an 
electronically controlled knitting 
machine system to commemorate 
the era when computer control 
became practice. 

and several overlying patterns can be 
merged into a common form of data. 
At some stage it is usual for the 
designer to require interaction with 
the data as the vdu may show up 
features which need editing. 
An  interesting problem  arises in 
direct  automated  data  acceptance 
from continuous line drawings. If the 
original has continuous smooth curves 
that are not already squared-off into 
discrete stitches the computer must 
make decisions about the allotment of 
a stitch: the simplest criteria is to 
provide a full stitch when the original 
edge overlaps more than 50% of the 
reference-grid squares and no stitch for 
less. Fig. 8 illustrates what happens to 
Mickey Mouse when he is quantized in 
this way. Some edges have become 
ragged and unpleasing to the eye. The 
designer  needs  to  decide  the 
compromise needed between the true 
shape  desired  and  the degree of 
fuzziness that can be allowed. 
It is a moot point in the trade 
whether it is better to produce a very 
carefully drawn original on squared 
paper, in a digitized form or to feed in 
a rough sketch then edit the display 
afterwards. It appears to be false 
economy to use computer editing. The 
drawings to be prepared are usually 

within the skills of most colourists and 
colourists cost less than computer 
time. 
The  facility  does  exist  in the 
computerized method for editing if 
needed. A roving spot is moved across 
the vdu pattern. When the operator 
has the spot in the required position, 
commands can  be given,  via  the 
tele-typewriter,  to  delete  or  add 
stitches as necessary. A similar process 
can be used to remove areas and move 
areas around at will. 
Another way to view the appearance 
of the final cloth is to use the scanner 
unit as a plotter. This is achieved 
within  seconds  by  changing  the 
reading head to a multi-colour head. 
The plotter can then be used to 
provide a hard copy of the design for 
storage or for sending to the customer. 
In this way the need to actually knit 
samples of fabric is largely avoided. 

PUTTING THE DATA TO WORK 
Once the pattern has been verified 
and accepted the next task is to 
convert it to the appropriate means of 
control for the machine in use. If 
mechanical  control  th is  means 
mechanical production; if electrical, 
direct use of the tapes. 
Mechanical — the control tape is used 

Fig. 6. Time saver pattern data preparation system. 
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S O N Y® 
GIVES YOU INTERNATIONAL PROGRAMS 

AT YOUR FINGER TIP 
CAPTURE EVERYTHING THAT'S ON THE AIR ... ANYWHERE 
IN THE WORLD... WITH SONY'S EXCITING AND FASCINATING 

MULTI-BAND RADIOS 

TC-330 

•110111112 

CR F-2306 
23 bands . . . The world is yours with this world zone. 
This  23  bands  global  receiver  cover  almost  all 
broadcasting range in FM and AM: SW, MW and LW in 
every nation throughout the world. Get news broadcasts 
directly from the places where the news is happening. 
This solid-state Sony world zone is a $160 deposit 
$20.25 monthly. 

CR F-160 
13-band receiver . . . 
superb  world-wide 
listening instrument. 
Featuring  22 
transistors,  built-in 
ferrite bar antenna, 9V, 
12 V,  240V  beat 
frequency  oscillator 
and  manual  gain 
control  for  clear 
reception of SSB or CW 
signals. 

CR F-160 

TC-330 
Open reel and cassette complete stereo tape recorder, easy 
dubbing from reel to cassette and vice versa, two lid-integrated 
5" speakers, public address facility, will accept mag. cart 
turntable, 15 watt dynamic power, frequency response: open 
reel 30-18,000 Hz at 19cm/s cassette 50-10,000 Hz at 4.8cm/s. 
Best value under $400. 
S69 deposit $8.85 monthly. 

We are stockists of the world leading quality sound brands plus the largest range of portable radios, cassetti: 
recorders, communication receivers, transceivers and accessories. Term or lay by welcomed. Mail orders accepted. 

STRAND ELECTRONICS HI-Fl QUADRASOUND CENTRE 
THE PEOPLE WHO KNOW THEIR BUSINESS 

318 Pitt Street, Sydney  519 Hunter Street, Newcastle 
Phone 26 5914  Phone 25 623 

OPEN THURSDAY TILL 9 P.M. - ALL DAY SATURDAY 
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KNITTING - 1974 
to operate a special-purpose machine 
like that of Kirkland's shown in Fig. 9. 
In this arrangement the discs to be 
cropped are loaded onto standardised 
arbors that fit onto the cropping 
heads, (seen on the left-hand side of 
the unit of Fig. 9). Data on the 
punched tape decide which teeth are 
plucked out and which are not. The 
arbors then go to the knitting machine 
for the start of the fabric run. 
Electronic  — in many cases the 
customer wishes to see a short length 
of fabric or, alternatively, the run 
requirement may be short. Here the 
tape  can be used  immediately to 
control  knitters  that  have  direct 
electrical  input  controls.  The 
illustration  on  page  shows  the 
complete  electronically  controlled 
knitting machine. The console houses 
the  Hewlett-Packard  mini-computer 
and  the  tape  reader.  The  unit 
interfaces  with  the  many 
electro-magnetically actuated needles 
of  this  special  knitting  machine. 
Rather  than  use  entirely 
computer-based  instructions  on  a 
continuous basis the actuators have an 
inbuilt facility to hold the positions 
given  them  thus  releasing  the 
computer. There is also provision in 
this machine for the use of permanent 
magnets as permanent pattern storage 
— they will be used to hold the 
actuators. 
The computer linked machine is not 
intended as a replacement for the 
mechanical automatic. The latter is 
more economic when rapid pattern 
change  is not  needed.  It does, 
however, offer a new dimension in the 
marketing of knitteds. 
It is not hard to envisage a facility of 
the near future whereby the customer 
is able to enter a "knitteds-to-order" 
shop, design a pattern with the help of 
the resident designer and after a short 
wait, leave the store with the finished 
cloth.  • 

Further reading: 

"Electronics  in  knitting",  F. 
Carrotte. Hosiery Trade Journal, July 
1973. 

Fig. 7. The designer needs 
only to produce one cycle 
of the pattern — the com-
puter-based colour display 
repeats it to prcvide a view 
of the complete pattern. 

Fig. 8. Automatic digitization of normal drawings often needs editing. (a) The roughly 
drawn artist sketch (b) the quantized appearance representing the final fabric 
appearance. 

Fig. 9. "Discomatic" produces cropped discs from paper tape control. 
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PREPAK electronics 

AUSTRALIA-WIDE AGENCIES 

AT YOUR SERVICE 
Buy with confidence 1 at your nearest store 
ORDER BY MAIL OR CALL 
PERSONALLY, TODAY 

YOUR ONE STOP HOBBY SHOP 
PRE-PAK ELECTRONICS 

NSW: HEAD OFFICE: 
718 Parra matta Road, Croydon. Mail to 
P.O.  Box  43,  CROYDON,  2132. 
Telephone: 797-6144 

NSW: NEWCASTLE: 
Digitronics Aust. Pty. Ltd., 12 Willia m 
St.,  Maryville,  2293.  Telephone: 
69-2040. 

NSW: HUNTER VALLEY: 
Hunter Valley Electronics and Hi-Fi, 478 
High  St.,  Maitland, 2320. Telephone: 
33-6664. 

NSW: W OLLONGONG: 
Hi-Tec  Electronics,  265  Princes 
Highway,  Corri mal,  2518.  Telephone: 
84-9034. 

W.A.: WEST AUSTRALIA: 
B.P. Electronics, 192-196 Stirling Tce., 
Albany, 6330. Telephone: 41-3427. 

QLD: NORTH QUEENSLAND: 
Philtronics, Cnr. Grendon & Pal mer Sts., 
North  Mackay,  4740.  Telephone: 
78-855. 

Open 7 DAYS. 
9:00 A M to 
5.30 PM 

Open Mon. - Fri. 
+ Sat. morning. 

Open Mon. - Fri. 
+ Sat. morning. 
+ Thurs. night. 

Open Mon. - Fri. 
+ Sat. Morning. 
+ Thurs. night. 

Open Mon. - Fri. 
+ Sat. morning. 

Open Mon. - Fri. 
+ Sat. morning. 

4 Great New Stores 
BRISBANE: 
Delsound Pty Ltd.,  Open Mon. - Fri. 
103 Cavendish Road., Coorparoo. 4151.  + Sat. morning 
Telephone: 97-25509. 
Manager: Mr. T.N. Dellit. 
With more than 5 years experience in electronics, speciallising 
in P.A. and sound equipment, Mr. Dell It and his staff are well 
able to give technical advice to customers and will be pleated 
to  discuss  your  electronics  requirements.  Their  new 
store/showroom has ample displays of the latest parts and 
equipment and they are looking forward to meeting you soon 
at the new address above. 

MELBOURNE: 
Flight Electronics,  Open Mon.- Fri. 
1 Derby Road, Caulfield East, 3145.  + Sat. morning. 
Telephone: 211-4788, 211-4984. 

Manager: Mr. C.R. Gissing. 

Flight Electronics, a division of Futaba Sales (Aust.) Pty. 
Ltd., have on display an extensive and interesting range of 
not only electronics goods out also radio control equipment 
and accessories. Mr. Gissing has had many years of experience 
in electronics, especially radio control, and his technical 
knowledge has solved many a proble m for happy customers. 

ADELAIDE:  Open Mon.- Fri. 
Grove Electrics,  + Sat. morning. 
6 Tri m mer Road., Elizabeth South, 5112. 
Telephone 255-2249. 
Manager: Mr. A.E. Cooling. 
Long established in the city of Elizabeth, Mr. Cooling has 
recently expanded his Radio and T.V. Service business to 
include a comprehensive and interesting range of electronic 
Components and spare parts. A new store and display area has 
just  been  opened  and  with  some  30  years  electronics 
experience, technical assistance will be freely available. 

CANBERRA: 
The Electronics Shop, 
Shop 2, Hackett Place, Hackett. 2602. 
Telephone: 49-7306 
Manager: Mr J.R. Dodds 
Recognising the high demand for electronic supplies and 
equipment in Canberra for both hobby and Professional 
applications,  Mr.  Dodds  has  just  opened  a  new 
store/showroo m with a varied range of quality electronic 
spares  at  very  competitive  prices.  As a fully qualified 
electronics technician of more than 7 years standing, he is 
always prepared to give free technical advice to customers. 

Open Mon. - Fri. 
4. Sat. morning. 

OUR 9 STORE BUYING MEANS 

LOWEST PRICE EVER 
on quality NS Digital 
electronic calculators. gl 9 95 
NATIONAL MODEL 600 '' post $.1.00 

Features:-
• 6 Digit  Capability.  • Addition  or sub-
traction.  • Chain  or  Mixed  Calculations. 
• Auto matic  Squaring  and  Su m ming. 
• Compact Size - only 5" x 21/z" x 7/8" 
Place  your order now while stocks last! 
Post and Packing $1. 

NATIONAL MODEL 900 $2 3 95  
• 9 Digits + Battery 

post $1.00 
Sa me as 600 but has 9 digits and auto 
blanking after 20 secs to conserve battery. 
Nu mbers displayed are "stored" and may 
be easily returned. 

SAVE S10 

AND 3 NEWEST MODELS 
NATIONAL MODEL 820 $31 75 
•  8 digit LED display. 
•  Handy constant key.  post $1.00 
•  Fully floating deci mal point. 
•  Full 12 months guarantee. 
•  Unique battery saver feature. 
•  Compact size - only 5" x 2112" x 1". 
A real handy calculator. 

NATIONAL MODEL 823T - 
With  MEMORY  storage  S it 
key,  plus  PERCENTAGE 
key, plus  all  features of 
Model 820. (size 514' . x 3"  Post $2.00 

x 1"). Si mplicity, Versatility and Dependability are key features 
of this "beauty". And now, pleasantly affordable too. 

NATIONAL MODEL 823R 
As above, but includes no-cad $49 90 
re-chargeable  batteries  and 
charger. Available shortly.  Post $2.00 

1.25 

Note: 
Tax Concessions 
For Students 
Write for details. 

OUR BEST VALUE EVER 
IN BARGAIN - PRICED PARTS SUPER-PAKS 
'AK 1 
00 Asst. 
hort Lead 
tesistors 

;1.00 

PAK 13 
100 Asst. 
Polyester, 
Mica, Ceramic, 
Capacitors 

$2.00 

PAK 28 
25 Asst. 
luF to 500uF, 
3VW to 12VW 
Electron 

$2.00 

PAK 8 
10 NPN 
unmarked, 
tested TG5 
Transistors 

$1.50 

PAK 14 
30 Asst. 
Standard Size 
Tagstri on 

$1.00 

'AK 3 
00 Asst 
tipular '/,W 
lesistors 

>1.75 

PAK 46 
50 Asst. 
Mini 50VW 
Polyester 
Capacitors 

$3.50 

PAK 30 
25 Asst, 10uF 
- 500uF, 
12VW - 80VW 
Electron 

$3.50 

PAK 45 
10 NPN 
BC107-8-9 
Unmarked 
Transistors 

$1.75 

PAK 43 
3W Amp, 5 
Transistors pii, 
circuit, incl. 
A Y6108-6109 

$2.25 

'AK 24 
00 Asst. 
W and 2W 
tesistors 

>2.00 

PAK 39 
100 Asst. 
400V 
Polyester 
Capacitors 

$3.50 

PAK 31 
15 Asst. 
500 - 3000uF, 
12VW 
Electron 

$3.50 

PAK 50 
10 PNP 
BC177-8-9, 
Unmarked 
Transistors 

$1.75 

PAK 47 
1 P.C.B. 
Etching Kit 
incl. PC 
$2.50 

'AK 49 
r0 Asst. 
Jseful Pots 

62.50 

PAK 40 
100 Asst. 
630V Poly 
Capacitors 

$4.25  , 

PAK 26 
100 Asst. 
Low Voltage 
Ceramics 

$2.00 

PAK 44 
6 Zener . 6 
Silicon Diodes 
to 10W Rating 

$2.00 

PAK 48 
Transistor Rai, 
Repair Kit - 
IF, Caps, 
Gang, V.C. etc 

$4.89 

'AK 32 
15 Asst. 
Wit" and Inst. 
:nobs 

>2.00 

PAK 42 
10 Asst. 
Modern pf 
Trimmers 

$1.75 

, 
PAK 41 
100 Asst. 
500V - 5KV 
Ceramics 

$2.50 

POST & PACKING 
Send 30c per PAK. We 
will ship to any part of 
Australia by best method. 

SEMICONDUCTOR 

A 

0A91 - 25c 
IN914 - 20c 
EM401 - 20c 
EM404 - 22c 
EM408 - 28c 
Al5A - $1.15 
MBI - $1.20 
MB4 - $1.90 
PA40 - $6.00 

Brand new, guaranteed 

C106Y1 - $1.00 
C122E - $2.50 
SCI46D - $2.50 
5023 LED - 50c 
BC107 - 25c 
BC108 - 25c 
BC109 - 25c 
BC177 - 30c 
BC178 - 30c 

BC179 - 30c 
2N2646 - $1.00 
2N3638 - 50c 
2N3645 - 50c 
2N5459 - 75c 
2N3054 - $1.25 
2N3055 - $1.20 
AY6108/6109 - 
$2.00 
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Build it yourself.... 
the perfect way to learn 
Imagine spending your spare time actually building your own CDI system, stereo amplifier, 
or digital clock etc. You can enjoy working on these projects right in your own home. and 
you will be amazed at the electronics knowledge you'll pick up in a relatively short period 
of time. 
You don't have to be an electronic's expert to build it; we help you every step of the way. 
With a few simple tools and our step-by-step instructions, you can assemble these kits in no 
time at all, and with the cash you'll save, you can buy more interesting projects to build for 
yourself. 

STEREO PRE-AMPLIFIER 
KIT SP1 

$21.95., post 60c 
Specifications - freq. response 10Hz - 
100kHz, T.H.D. 0.1% at 1KHz, Channel 
separation 60db, less than luV total input 
noise. Input sensitivity 3mV, for 200mV 
out, compensated or flat equalization, 
input Imp 100K ohms, single supply only. 
Supplied with 5 push-button switches for 
3 inputs, tape monitor, stereo/mono . 
$26.95., post 

• Ultra low noise. 
• LM381 I.C. 
•  32V  10mA 
Supply. 

• Size oniy 3" x 2". 
• Round of slider 
pots incl. 

N O BASIC TUNER KIT Cheapest and best 

$14.50 v'st 15 ' / . A  co mpact tuner 4-Lii broadcast  Multitude of 

- Q Q ie.  uses at a sensible 

price.  Featucreas   reliable 6p errneabilit,, 
tuning lsult  t radio), high sensitivity, 
easy construction. Supply  to 12\i at 
5MA. Output 10 0mV • Uses ext. aerial. 
Cornplete kit, step-by-step instructions 

incl. AM HI-Fl 
$32.50 post $1.00 TUNER KIT 
Choose  any 
station  around 
with  this 
ultra-modern 
240V AM Tuner, 
featuring easy assembly and alignment 
and  hi-fl  sound performance. Tunes 
550-1600KHz with smooth dial action, 
large  horizontal  dial,  front  panel 
mounted  volume  control/ON-OFF 
Switch.  Suit  all  mono  or  stereo 
amplifier. Kit includes attractive black 
perspex cabinet, chassis, transformer, 
ferrite rod, tuner module etc. 

FERRIS TRANIMATE 
• RF  Booster  for 
transistor radios. 
• Pulls  in stations 
100's  miles 
away.The  fantastic 
•e w  Ferris 
Tranimate  is a 2 

transistor tuned RF amplifier (patented 
design) for use in car or in country areas 
to allow portable transistor radios to 
pick-up  distant  or  weak  stations. 
Connects easily to any transistoi radio, 
operates on 9V No. 216 battery (not 
included). Normally priced at $15.95. 
SPECIAL PRICE $8.95. Post 50c. 

Now only $8,95 

CAR RADIO KIT $33.50 post S1.50 

Features:-

9 Transistors 
• 2 watt output 
• R.F. Amplifier 
• Tone Control 
• 12 Volt - V. ground 
• Pushbutton or 
Manual Tuning. 

Exclusive to 
PRE-PAK ELECTRONICS 

Incorporates  the  Philips  UF415  high 
selectivity  pre-aligned  and  assembled 
RF-IF  module  for easy  construction. 
Reception is extremely good even in 
country districts; tonal quality is superb 
with 2W audic. Supplied with aerial and 
speaker $37.50., (post $1.50) - without 
$33.50., (post $1.50). 

"INCREDIBLE" 25 STEREO 
AMPLIFIER MODULE only $14.95 

• 6.2W  R MS/Ch. 
• 24-30V DC, 1A. 
• Ready  built. 
• Low  Distortion. 
• Vol, Bass, Treble, 
Bal. 

• 90 day warranty. 

Complete, as pictured $14.95., post $1.00 
Complete, with  round or slider tone 
controls $19.95., post $1.00. 
Complete, as above with power supply 
$29.95., post S1.00. 
Regulated Power Supply, add $6.95., 
Alum, toggle mains switch and bezel, add s,, EVERYTHING  included  -  P.C.B., 
$ 1.40  pre-wound transformer, wire, hardware, 
Stereo  headphone socket, wired, add  decal etc. Mk III KIT - as above, incl. car 
$1.85  anti-theft feature 
3-way push-button input switch, add $2.25  
5-way, as above, plus st/mono switch and 
tape mintor sw, add $4.75 

Choice of two SLIM-LINE 
"INCREDIBLE" AMPLIFIERS 
No. 1. Extruded aluminium front panel, 
slider pots, "Incredible" 25 Amp, with 
std. power supply, 5 pin din socket, 
headphone socket, On/OFF Switch and 
bezel ... complete kit $39.95., post 
No. 2 De-Lixe amp, with these extra 
features - Rumble/scratch filter, st/mono 
switch, speakers A or B, phone/6ape input 
etc ... comp ete kit $44.50., post 

4ift-
;L. 
U 

1M380 2-WATT AMPLIFIER KIT 
Featuring  temperature $4.75 
and current self-limiting,  post 25c 

the LM380 chip produces 
2.2W RMS at max. 0.5% 
distortion.  Supply 
12-18V at 200mA, suit record player, 
intercome etc ... Complete kit 

STEREO CASSETTE DECK 
"VORTEX"  Stereo 
Cassette  Deck 

chanism me , vvith tape 
eject  facility 

resettable counter. lalnOd 

c- oFrldq/pualality 

vvo or w24a0nVd 

heads.  than 0.25 %. Includes 

AfluCttoepreireasstion,  

Yback svvitc$h (Pole69.,0 )s ssoi .00 

REC!PL.AY PRE-AMP KIT 
011P.  Build  a complete  HI-Fl 
4144..  cassette  deck  with  this 

professional stereo rec/play 
pre-amp, equalized for max 1216 quality of recording to NAB 

,,, specs.  The  complete P.C. 
board is fitted under the 
"VORTEX" deck (making a 
compact unit) so as to take 
advantage of the "safety" 
record button mechanism. 

Complete Kit with step-by-step 

suinpsptruuedcti wonis   $22.50 
th stereo VU recording 

level meters    $20.45  

Power Transformer optional, add 

extra   81.005 
Post 

.1*e 

;AA 

VERSATILE POWER SUPPLY KIT 
• Regulated. psg 

• Protected 
• 25-40‘,/ DC output 
• 2A max. current 

$22.50 Post $1.50 
Variable current sensing 10.5-2A) with 
crowbar overload protection, low ripple 
output. Ideal for stereo amplifiers etc. 

Transformer included. 

C.D.I. KIT 
Great Value $21.00 

post $1.00 
• 12 volt +ve or -ve gnd. 
• suit all engines to 8 cyl. 
• more power, greater 
torque. 

• peak performance at 
high/low revs. 

• instant all-weather starting. 
• proven commercial design 
• changeover to std. ignition. 

Whims Mk II) 

$22.50., post $1.00. 

SPEAKER CROSSOVER 
NETWORK IN KIT FORM 
A  professional,  laborat ory  designed 
crossover network of constant resistance 
with attenuation of 12dB/Octave both 
models. 
MODEL CN1 - is a 
two-way L-C crossover 
with  a  crossover 
frequency of 4kHz at 8 
ohms. Power handling 
30 watts R.M.S. Chokes 
are prewound and full 
instructions  are 
supplied. Kit Price. 

$5.90 post 70c 
MODEL  CN3 - is a three-way  L-C 
crossover  for  woofer,  mid-range  and 
tweeter with crossover frequencies of 500 
Hz and 4kHz at 8 ohms. Power handling 
30W R.M.S. Chokes are pre-wound and 
full instructions are supplied. Kit Price 
$8.90 post $1 
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11'1% THE PRINTIMER 

an A.J. Lowe design 
Improve your photo print quality with this simple design. 

ONE OF the major causes of poor 
quality in enlarging black and white 
photographs is lack of consistency in 
print-development time. 
Many photographers think that they 
can  get  away  with  making 
enlargements without exposure test 
strips by pulling the print out of the 

developer when it looks about right. 
The PRINTIMER should teach them 
better  'manners'  and  help  them 
produce better prints. 
The unit described in this article 
gives an alarm a fixed time after 
pushing the start button. Once the 
timer is set at the development time 

you believe is right for you, whether 
that is 11/2  minutes, three minutes, or 
anywhere  between,  consistent 
development times will be obtained 
giving consistency of results.  Poor 
prints are then the result of wrong 
exposure, not a combination of wrong 
exposure ind wrong development. 

WHAT IT DOES 
As can be seen from Fig. 1, the timer 
has an on/off switch and a start button 
as its only visible controls. It can be 
turned on, and left on, for the whole 
of a darkroom session as the current 
drawn is very low. Once an exposed 
photo paper has been truly dunked in 
the developer, the start button is 
touched, and (say) two minutes later, 
a Sonalert alarm beeps for a few 
seconds to indicate the expiry of the 
chosen development time. The device 
is ready for immediate re-use. It saves 
all the problem of watching a clock 
while development is taking place. The 
start button, which has been made 
super large, costs nothing and can't be 
missed in the darkroom. It can be 
operated with an arm or wrist by those 
darkroom workers who like having 
their fingers wet all the time. 
Other uses for this device are as an 
egg timer, or even as a timer for quiz 
shows where a contestant must answer 
in a particular time. It could also be 
used as an STD telephone-call timer to 
remind you of the passage of time. 
Although it is basically a preset timer 

• 

R1 
3.3M 

6 
8 

0—AA A/L. 
7 

R2 
470 

Cl T 47pF 

ICI 

R3 
100k 

R4  R6 
82k  100k 

RV1 
220k 

C2 

R5 
1k 

SW1 

F 

R7 
680k 

C4 
50g F 

8 

IC2 

__ 1:C3 
2.2µF 

2 

R8 
100 

ALARM 

R9 
100k 

01 
BC108 

0 SW2 

•mi• 
BATTERY 
9V 

Fig. 1. Circuit diagram of the print timer. 
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Fig. 2. Printed circuit board (full size). 

HOW IT WORKS 
The timer uses two NE555V IC 
timers as shown in the circuit 
diagram Fig. I. 
Integrated circuit ICI is the main, 
timer — its time of operation being 
determined by the values of RI, Cl 
and the preset pot RV1. When the 
start button, Si is pressed, terminal 2 
of ICI is connected momentarily to 
the negative rail. This sends the 
output of ICI (terminal 3) high. 
At the preset time, terminal 3 goes 
low, and so applies a negative going 
pulse to terminal 2 of IC2 which is 
the second NE555V timer. Terminal 
3 of IC2 goes high, turning on the 
BC108 transistor Q1, thus allowing 
current to flow through the Sonalert. 
After the Sonalert has sounded for a 
couple  of  seconds  or  so,  as 
determined by the values of the 
timing components of IC2 (R7 and 
C3), terminal 3 of IC2 goes low 
again, and the Sonalert is turned off. 
The fact that terminal 3 of IC1 is 
low (in the quiescent state of the 
device) does not cause IC2 to restart 
as a negative going pulse is required 
to do that. 
Resistor  R8 and  capacitor C4 
stabilise the supply to the ICs so that 
they are not affected by pulses 
produced when the Sonalert switches 
off and on. 

PARTS LIST 

RI  Resistor  3.3 megoh ms  v.txv 
R2  "  470 oh ms 
R3,R6,R9  "  100k 
R4  Resistor  82k 
R5  1k 
R7  "  680k 
R8  100 oh ms 
RVI Preset potentiometer 220k 

Cl Capacitor electrolytic 471.1F 6.3 volt 
tantalum 
C2 Capacitor .0011.1P ceramic 
C3 Capacitor electrolytic 2.2j.IF 25 volt 
C4  501.1F 25 volt 

et 

tt 

tt 

ICI IC2 Integrated circuit timers 
NE 555V 

QI Transistor BC 108 

Alarm Sonalert type SC628, or Morganite 
type MB-12 

Si Push button switch — see text. 

S2 Toggle switch on/off 

Battery 9 volt 
Case, p.c. board, alu minium for bracket 
etc. 

Fig. 3. The printed 
circuit board is 
mounted on an 
aluminium bracket 
which, in turn, is 
secured to the front 
panel by means of 
the Sonalert. 

it could be made readily adjustable, as 
described later. 

CONSTRUCTION 
The timer was built into a plastic 
case measuring 140 x 100 x 75 mm 
with the works mounted on a printed 
circuit board 70 x 47 mm. The printed 
circuit  board  is mounted on  an 
aluminium bracket, which in turn is 
secured to the front by the Sonalert as 
shown in Fig. 3. The arrangement 
shown leaves enough room in the case 
for a 9 volt Eveready battery, type No 
276-P, which will last a very long time. 
There is nothing critical about the 
layout,  and  those  who  prefer 
V e r oboard  or  matrix  board 
construction can easily work out their 
own layouts. 
The copper side of the printed circuit 

TO START 
BUTTON 

TO BATTERY —VE 

Fig. 4. Component overlay. 
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board used in the prototype is shown, 
full size in Fig. 2, and the layout of 
components on it is shown Fig. 4. 
Both les are mounted in one 16 pin 
DIP socket with their notches nearer 
the positive rail. Note that pin 5 of 
IC2 is not used and so the bottom 
right hand corner pin of the IC socket 
may simply be run through a hole in 
the board or cut off. 
Polarity of electrolytic capacitors Cl 
C3 and C4 must be observed, as must 
the polarity of the Sonalert. 
The  large 60 mm diameter push 
button marked START is a gift from 
your friendly jam manufacturer — it's 
the screw cap off one of his jars. The 
'spring' of the push button (developed 
after much experimenting) is a disc of 
plastic foam about 3 mm thicker than 
the depth of the cap, and about 

111 

Cl 

R5 

R8 

TO SWITCH 

TO SONALERT +VE 

TO SONALERT —VE 
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THE PRINTIMER   

The completed print timer. 

20 mm less in diameter. 
First solder a flexible lead to the 
inside of the screw cap — out near the 
rim. Then paint the cap white if it 
carries some brand name. 
Next carefully remove the paint from 
the lower edge of the rim of the cap 
by rubbing it on a piece of emery 
cloth. The edge of the cap must be 
clean all round because this is the 
surface which makes contact with the 
aluminium panel, and it must 'make' 
wherever the button is touched. Glue 
the plastic foam 'spring' centrally, to 
the inside of the cap. When it is set the 
push button is ready for mounting on 
the  panel.  Its position should be 
determined and then a hole drilled 
obliquely through the panel at some 
point below the cap, but clear of the 
foam-plastic spring. Thread the lead 

(soldered to the cap) through the hole, 
and position the cap so that the lead 
does  not  cause  any  restraint to 
pressing the cap. 
When all is in position the bottom 
side of the plastic foam may be glued 
to the front panel. You now have a 
first class push button, far bigger than 

any you could buy. 
Note that the battery negative lead is 
connected to the panel by means of a 
suitable tag  on the printed-circuit 
board mounting bolt. From there the 
negative  lead  goes  to  the 
printed-circuit board itself. 
The battery  should be anchored 
inside the box by a suitably shaped 
aluminium bracket. 

ADJUSTMENT 
With the component values shown 
the timer range is from about 1/2 to 31/2 
minutes. Component tolerances could 
affect these figures, but timing is not 
sensitive to battery voltage variations. 
The actual time delay before the 
Sonalert sounds is set by the preset 
pot R Vl. This should be adjusted to 
the time of development you intend to 
use. 
Those  who  want  to  have  an 
adjustable timer, for other purposes, 
could  bring  out  leads  from  the 
printed-circuit board and substitute a 
panel mounted potentiometer for the 
preset pot R Vl.  • 

UNITED TRADE SALES DISPOSAL 280 LONSOALE ST. MELBOURNE, 3000 A.R.R.L. 
PHONE 663-3815 (Opposite Myers) 

SOLID  ST ATE  A/C.  13/C  3 BAND RADIO AMATEURS SALE 
A M/F M/AI R/PEI/ We.  PORTABLE 
TR ANSISTOR  RADIOS.  Frequency 
Range  AM  530-1640  kHz-F M  88-108 

HANDBOOK Of Surplus and Ex Government 
MHz. Air/PB/WB. 108-175 M Hz. Weight 
approx.  1.2  Kilos.  Excellent reception 
on Aircraft Band and P/B and A M. These 
sets  are available  only  fro m  us.  Fully 

Guaranteed., $35.00 ea. P/P $2.50. 

1974 Edition 

The handbook has long been considered 

Electronic Gear 

STOCK MUST BE CLEARED 
PO WER  SUPPLIES,  EX  CO MPUTER. 
FULLY  TRANSISTOR  REGULATED, an indispensable part of the amateur's NO REASONABLE OFFER REFUSED 

These units are as new and are in peilect 
working  order.  Original  cost  was in equipment, and is the standard Manual OPEN 9.30 AM — 5 PM Monday to Friday 
excess  of  $300  each.  Two  Models 
available. 240V A.C. Pri mary, I2V D.C. 

of Amateur Radio Communication. 9 AM — 12 noon Saturday 

Secondary  at  5  A mps,  and  240V. Price $6.95 AVO  Model  7 S.  8  Multi meters.  As  new 
Pri mary 30V D.C. Secondary at 5 A mps. 

Post and Packaging 90c condition from 1,35.00 
$.30  each.  Freight  For ward.  W e ght No. 19 I. No. 62 Transceivers. Plenty of part 
approx. 12 kilos. wrecked units any reasonable offer will buy. 
CO MPUTER  TAPE.  1/2" diameter on A. W.A. RC Audio Oscillator, 20Hz to 200kHz 
12"  reels  in  plastic  boxes.  Good R.S.G.B. in  4  bangs.  HIZ  L  600  oh m  240  Volt 
condition 11.00 ea. P/P 81.00. AC1.65.00 
CO MPUTER  BOAR DS.  Approx.  10 RADIO COMMUNICATION COA X  CABLE  58  oh m  Ascend  15  P1/24. 
Transistors plus 30 Diodes and Resistors Brand new 1/8" outside dia meter. 12c per yard, 
On  each  board.  All components have HANDBOOK $10 per 100 yard mei. 
long leads $1.00 ea. P/P 40 cents. Special LAR GE Q UANTITIES of hard to get valves, 
offer, 6 Boards for $5.00 plus P/P $1.50. transfor mers, se mi conductors & co mponents, 
CO MPUTER  RELAYS SILVER WI RE Theory  and  practice  of  the  latest clural  tubing,  cables  multicore  8.  coaxial, 

TYPE. 4 sets changeover contacts. Size connecting leads Cannon type piugs multipin, 

21/2 " x 1'. x l,z" complete with socket, techniques have been blended together relays PMG typeS S. miniature, telephone parts, 
teleprinter units, all types of panel meters new 

20V coils with latching coil assembly. 75 to form a book essential to both student & used,  test  equip ment.  multi meters.  signal 
cents ea. P/P 20 cents, and constructor. generators.  oscilloscopes,  power  supplies, 
SILICON  DIODES.  100  Pl y.  145 standard  racks and  thousands of co mponent 

A mps. $3 00 ea. P/P 30 cents. Parts. potentiometers, capacitors oil tilled & 
CASSETTE  TAPE  HEADS.  M ono, 
Transistor, $1.50 ea. P/P 15 cents. 

Price $12.75 electrolytic,  high  &  low  wattage  resistors, 
transistor circuit boards, crystals. 

TR ANSISTORS  —  0C470,  OC203, 
0C45,  2N1308,  35 cents ea.  AC126, 

Post and Packaging 90c , 
, 

SPECIAL THIS M ONTH O NLY 
2N1306, 45 cents ea. 2N1308/2N1309 Standard P M.G. Black Telephones Mai Type 
Matched Pairs. $1.50 P/P 10 cents. tested with Ericson Plug $7.95 few only. 
CRYSTAL  FILTERS,  10.7 MHz  to COLLINS BOOK Ericaphon  Plastic  Telephone dial  in base  - 
10 kHz.  Bandwidth  $5.00 ea.  P/P 30 latest type 819.75 As new few only. 

cents. DEPOT PTY. LTD., Ericson 800 Series Telephones dial type as new 
TELEPHONES. Black - co mplete with $17.50 few only. 
handset  S3 each P/P $1.50. PMG  Type  Telephone  Piugs,  white  plastic 

CO MPUTER  M ODULES containing 2 standard type Ericson 95c a pair. 
x 12AU7 valves or 2 x 12 BH7 valves 
Plus diodes & resistors 50 cents each P 

401 Swanston Street, 4 Digit Counters. Post Office Type 40 Volt SOL 
each. 

& P 25 cents. 
LARGEST STOCKS OF SURPLUS 
HAM RADIO PARTS AVAILABLE 

MELBOURNE, 

Victoria, 3000  
HAM  1RAD10,..,DISPOSALS 

Wanted to buy — Test Equipment, Phone: 347 8422 N•e , L fwrIoN S TI N , ,.,1 0/ :4 2 43'1'363121 

Trans mitters • Receivers 
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Jensen 
THEY SOUND 
AS POWERFUL 
AS 

Looks can be 
deceiving. And 
size  isn't 
everything. 
Unless you're 
talking about 

a Jensen Speaker System. When the wraps 
are off a Jensen (as on our Models 4, 5, or 

6-left to right) you 
can see all the power 
you're looking for. 

With 50, 60 and 75 watts respectively, these Jensen 
Systems can be comfortably driven by the big new 
amplifiers. Yet they're so efficient they only need 10 
watts to fill your room with sound. 
Of course, the quality of our sound reproduction is 

power and efficiency. 

THEY LOCK 

AUSTRALIAN DISTRIBUTORS: 

INDElectronics Pty Ltd. 

Jensen's Total Energy Response design reproduces 
sound accurately with low distortion of all frequencies. 
And we do it over a 170° angle of dispersion. 
J-ense -i Speaker Systems have another powerful thing 

going fo- them, too. Our 46 year reputation for quality. 
You can t build that overnight. 
And that's why Jensen gives every Speaker System a 

full 5 year parts and labor warranty. We know we build a 
quality product. And we back it up with a quality 
warranty. 
We encourage you to compare a Jensen Speaker 

System with any other. The proof is in the product And 
we builc a better one. 

202 Pelham St., Carlton, 3053 Vic. Ph. 347-8255 

190 Willoughby Road, Crows Nest, 2065 N.S.W. Ph. 439-4201 

AVAILABLE 

FRO M 

OLD: 
Reg.  Mills  Stereo  — 
Buranda 911089. 

NSW: 

Allied Music Systems — 
Crows  Nest  439-1072. 
Audio  Gallery  — 
War r ing a h  Mall 
938-2205. 
Dyna Stereo — St. Peters 
51-7071. 

Insound — Crows Nest 
929-2714. 
Kent  HIFI  — Sydney 
29-6973. 
Magnetic  Sound  — 
Sydney 29-3371. 
Wests  —  Burwood 
747-4444. 
Dynamic  Sound  — 
Newcastle 21-188. 
Audio  World  — 
Wollongong 295-110. 
HIFI House Wollongong 
286-661. 
Pee Jay Sound Centre — 
Broken Hill 7303 

ACT: 

High  Fidelity  Sound 
Centre  —  Fyshwick 
95 3459. 

VIC: 

Douglas  Trading 
Melbourne 639-321. 
8 & G Applicances — 
Geelong 915-24. 
John  Lewis — Ballarat 
323-615. 

TAS: 

Teak House — Hobart 
433-249. 
Audio Service — Burnie 
312-390. 

WA: 

Douglas Trading (W.A.) 
Perth 22-5177 
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For Those Who Take Music Seriously 
On!  MCRON will do! 

If tie reproduction of music to you is too important to 
settle for anything less than totally realistic sound, you 
need Amcron audio components. Amcron's experience in 
producing professional studio equipment, where absolute 
faithfullness to the original performance is a demand, has 
assured that each Amcron component is designed to 
reproduce the purest, most realistic, 100% honest live 
sound that is as accurate as the most advanced engineering 
can make it. 

Your Amcron audio specialist will help you select the 
models that will best fit your needs and price range. 

AUSTRALIAN DISTRIBUTORS: 

Whichever you choose, you can be sure they are all 
superbly matched pieces for a totally compatible system. 
And all are professional quality components built with 

painstaking craftsmanship. Anything less just wouldn't be 
Amcron. Write for full descriptive literature and reviews. 

R mcron 
Crown Internal.one U S A 

Made only in America 

RID 202 Pelham St., Carlton, 3053 Vic. Ph. 347-8255 
Electronics Pty. Ltd. 190 Willoughby Road, Crows Nest, 2065 N.S.W. Ph. 439-4201 
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FROM FOR YOUR ENTERTAINMENT! 

COMO% 1000 
FROM A.G.S. ELECTRONICS - CANADA AI 
EXCELLENCE IN ENTERTAINMENT ELECTRONICT " 

It 

c o -.1 

II  11 -6 
I 

Modern technology brings you a new thr-VonsiOn  i hi 
music systems. For the first time, her€ is a music 
system that allows everyone to enjoy the thrill of 
genuine hifi stereo sound — The Concerto 1000! 
It sounds better thar any other sys.ern at S249. 
There are 3 good reasor s why:— 
(1) You  get  a fully automatic turrtab!le with  a 
magnetic phono cartridge with a lonc-life diamond 

stylus 
(2) You get a 13 wa-.t RMS per channel amplifier 
that has bass & treble tone controls, tape monitor and 
headphone facilities, and a separate volume control 

for each channel. 
131 You get two fully air sealed speakers systems 
with a 10" bass speaker and 2" tweeter in each 
walnut enclosure. 

UNDOUBTEDLY, THE BEST AT THE PRICE - 
CONCERTO 1000. 

A GENUINE HI-Fl 
STEREO 

MUSIC SYSTEM 
ONLY $249 

AVAILABLE AT 

SOUND MO 

Distributed by ND ELECTRONICS PTV LTD 20: .elham St., Carlton Vic. Ph. 347 8255 
190 Willoughby Road, Crows Nest, NSW Ph. 439-4201 



For your listening pleasure - 

THE EXCITING RANGE OF PARAMOUNTS' 
The  hi-fi  market  has  long  needed  a range  of 
high-performance aesthetically pleasing speaker systems, 
for the hi-fi enthusiast who wants the best but can't 
afford overpriced imported systems. 
The individual drivers in each of these systems are 
imported  from  one of America's  largest  speaker 
manufacturers, who have designed and engineered the 
"Paramount" range for Linear Design. The bass drivers 
are skilfully engineered bump-down chassis, to produce 
maximum cone excursions. This long-throw travel will 
allow for the reproduction of rich, deep bass notes 
without cone distortion. All the bass drivers also have 
the patented AlumineT Î voice, coil for maximum heat 
dissipation. All in all, a woofer that insures unparalleled 

power handling capabilities and low distortion. 
For high frequency reproduction, the "tweeters" are 
engineered with a moulded high density curvilinear cone 
for wide angle dispersion, and are acoustically dampened 
within sealed back housings. Large ferrite magnets insure 
superb transient response and definition. Of special 
design is the "phenolic ring" tweeter, as used in the 
models P 100 and P 300, that is a unique feature and 
further improves dispersion. The "phenolic ring" tweeter 
is used in many well-known U.S. speaker systems. 
All the components are carefully selected and tested. 
This procedure gives you the ultimate in a speaker 
system, based upon your particular needs, power ratings 
and price range. 

PARAMOUNT 100: 
An 8" woofer, with a 4 layer voice coil and butyl rubber 
edge suspension, insure the flattest low frequency 
response in the budget price bracket. This woofer, when 
coupled with the revolutionary "phenolic ring" tweeter, 
creates a system that is truly an advance of the 
statement-of-the-art. 

Power handling:— 25 WR MS — Frequency response: 
45-20,000 Hz. 

Price:— $129 per pair 

PARAMOUNT 200: 

Elegant sound reproduction provides exciting listening 
with this "Paramount" three-way system. Powerful bass 
from a 10" polyurethane edged woofer, pure midrange 
clarity from a 4'/2" sealed back driver, and add a 3" 
curvilinear tweeter for reproduction well beyond the 
audible range, and you have a luxuriousness of sound 
that is difficult to imagine. 
Power handling:— 50 WR MS — Frequency response:-
41-20,000 Hz. 
Price: $199 per pair 

PARAMOUNT 300 

The maximum in sound, the ultimate in quality, that's 
Linear Design's Paramount 300. Engineered to be the 
best 3-way speaker system on the market at a medium 
price, the 12" polyurethane woofer, 41/2" midrange and 
the best of the "phenolic ring" tweeters, all superbly 
matched, span the frequency spectrum in a way that 
adds "culture" to your sound. The Paramount 300 will 

reproduce the gargantuan roar of the fourteen foot 
organ pipe, and the freshest tinkle of the glockenspiel 
with absolute clarity. 

Power handing: 50 WR MS — 

Frequency Response: 35-22,000 Hz. 

Price: $249 per pair 

When you're shopping for fabulous sounds, Listen to Linear Design's "Paramounts". 

AUSTRALIAN DISTRIBUTORS 

ND 202 Pelham St., Carlton, 3053 Vic. Ph. 347-8255 
Electronics Pty Ltd.  190 Willoughby Road, Crows Nest, 2065 N.S.W. Ph. 439-4201 
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Fig. 1. 

Spot the 
deliberate errors 
in Deslioyers 

power supply circuit 
--- ""m111111.1111111 .111111111w"---

A  LITTLE  knowledge  can  be  a 

dangerous thing. This old saying is 

certainly true of electronics, for the 

power supply (Fig. 1), as designed by 
Des Troyer, obviously contains quite a 
few errors. 

He assures us that it is designed to 
supply a constant 5 volts at currents 
up to 4 amps with less than 1 volt PP 
ripple. As our readers can see, his 

CI 
T 

design will not only not work but, is 
positively insafe. 
Whilst some of his errors are only in 
drawing or typography, there are other 
fundamen-.al  errors  which  any 
proficient hobbyist will immediately 
spot — or will he? 
There are Adcola soldering  irons 
waiting for the 12 best accounts of 
Des Troyer's errors. The Adcola irons 
are the M70 model which are specially 

' ES TROYER'S PARTS LIST 

1 —  Resistor 560 ohm % watt 
1 — Capacitor 200pF 16 volt electrolytic 
(11 —  Transistor 2N3055 
1-04 — Diode type IN914 or similar 

201 —  Zener diode 4.4 volt 400 MW 
Ti —  Transformer power 240 V to 15 Vat 2 amps 
Fl —  Fuse 10 amp 
LP1  Neon indicator. 

Des Troyer has clearly made many errors — 
..readers may nevertheless assume that the 
voltage rating of Ti is correct. 

THIS IS NOT A CONSTRUC-
TIONAL  PROJECT.  BEGIN-
NERS ARE WARNED NOT TO 
ATTEMPT  TO  BUILD THIS 
CIRCUIT  AS  IT  CONTAINS 

iDELIBERATE ERRORS. 

5V.4A 

LD1 

 0 

designed  for  use  on  transistor, 
miniature  and 
electronics and instrument work. They 
operate direct from 240 volt ac, are 
quick heating, efficient and reliable. 

Winners will be notified by mail and 
results will be published in the earliest 
possible issue. 
Please be absolutely sure that you 
include your name and address, in 
BLOCK LETTERS, with your entry. 

Entries must be addressed to:—  — 1 
Adcola Contest, Electronics Today I 
International,  15-17  Boundary St., 
Rushcutters Bay, NSW 2011. 
CLOSING  DATE:— Monday 26th 
August 1974. 

micro-min iature 

THE ADCOLA M70 SOLDERING IRONS TO BE AWARDED AS 
PRIZES IN THIS CONTEST HAVE BEEN DONATED BY KITSETS 
AUSTRALIA PTY LTD. 
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LINEAR IC TESTER 
ell PROJECT 115 

OFFSET 
VOLTAGE OEESET 

OSCILLATOR  CURRENT 

The completed linear IC tester 

Test all commonly available operational amplifiers for three vital 
parameters. 

LINEAR  integrated  circuits  are 
available today at prices little higher 
than those of discrete transistors. As 
they offer  far better performance 
parameters, and greater versatility than 
transistors they are being used in new 
designs in ever increasing numbers. 
Most linear ICs are now built into a 

standard  8-pin,  dual-in-line  plastic 
pack, have the same pin connections 
and very similar characteristics. Hence 
as the only real difference is in the 
associated  frequency  compensation 
network, a universal, linear — IC tester 
is quite a feasible proposition. 
The tester, described here provides a 

Showing the internal 
cons thiction of the 
tester. Note that 
matrix board hold 
the majority of the 
components. 

quick  check  of  vital  operating 
parameters. Checks are provided for 
offset voltage (max ±10mV), offset 
current (max ± 1000 nA) and of 
operation  in  an  actual  circuit 
configuation. 
It is a most valuable instrument; 
saving  an experimenter time that 
would  otherwise  be spent tracing 
down faulty ICs. 

CONSTRUCTION 
We chose to mount our circuitry on a 
small piece of matrix board, rather 
than a printed circuit board, as there 
are relatively few components used. 
Make sure that ICI  is orientated 
correctly (note pins 1, 5 and 8 are not 
used).  The  wires  from  the 
compensation switch (SW2) should be 
as short as possible  in order to 
minimise  the  chance of  unstable 
operation. 
The test socket should be glued into 
place (taking care not to get glue down 
the pins) and, after the wires to the 
socket are soldered on, these should 
also be held to the panel with glue or a 
metal clamp. 
The wires to the socket must be 
supported in some way, as detailed 
above, to prevent the rather fragile 
pins breaking off. 

HOW TO USE 
The  parameters  of  commonly-
available  ICs  are  detailed  in 
Table 1. An IC on test should not 
exceed these figures. Those that do 
exceed these values may not operate 
correctly in some circuits and should 
be discarded. 
To test an IC, plug it into the test 
socket making sure that it is orientated 
correctly.  Select  the  appropriate 
equalization as detailed in column 4 of 
Table 1 and switch the unit on. Select 
'OSCILLATOR'  mode and observe 
that the meter should sweep up and 
down the scale at about 1 Hz. 
Now switch to 'OFFSET VOLTAGE' 
mode and read the meter which is 
calibrated  at  10  mV  full  scale 
deflection. 
Next  switch  to  'OFFSET 
CURRENT'. In this mode the meter is 
calibrated at 1000 nA (1 microamp) 
full scale deflection. 
Discard any IC that does not oscillate 
or has excessive offset current or 
voltage. 
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TABLE 1 

TYPE 
301 
307 
308 
709 
741 
748 
777 
1456 

MAX OFFSET CURRENT 
50 nA 
50 nA 
1 nA 

500 nA 
200 nA 
200 nA 
20 nA 
30 nA 

MAX OFFSET VOLTAGE  CO MPENSATION 

±7.5 mV  c 
±7.5 mV  A 
±7.5 mV  c 
.5 mV  B 

±6 mV  A 
±6 mV  c 
±5 mV  C 
±12 mV  A 

PARTS LIST  ETI 115 

R1,2  Resistor  100  5% V2W  ICI  integrated circuit /.1A741 
R3,5  2.2 M  PP  ft 

R4  ,.  1 M  PP  OP  M l  meter  0.5 mA — 0 —  0.5 mA 
R6  22 k  .,  ..  Ferrier Instru ments model 646 or 
R7  1.5 k  It  Pt  similar 

R8  3.9 k  
R9  "  33 k  9P  91  SW1  Switch  2 pole, 3 position 
R10  150 k  II  99  rotary 

SW2  2 pole, 3 position 
Cl  Capacitor 11.IF polyester  rotary 
C2  0.004712F  SW3  2 pole on-off toggle. 

polyester 
C3  33pF  cera mic  Metal box approx. 150 x 180 x 90m m. 
C4  220pF  (Aust. Trans 70-5040) or similar. 
C5,6  101.1F 16V  2 x 9V battery (type 216 or similar). 

electrolytic 

Al 
100 

R2  100 

SvviB 

R3 
2 2M 

R4 

 AV   
R5 
2.2M 

 A A Ars  
R6 
22k 

 M AP  
Cl 
1,F 

+_L 
9V 
BATTERY .- ..  10pF 

C6 

16V 

9V 10pF T 16" BATTERY 

T  

 II  

0.0047 F 

C3 
33pF 

1-1  

SW2A 

R7 
1 5k 

r .o  
SW3A 

SW38 

9 V 

 a  9V 

NOTES, 
SW1 
POSITION 
A - DYNAMIC TEST 
8 - OFFSET VOLTAGE 
C - OFFSET CURRENT 

SW2 
POSITION 
A - 741, 743 ETC. 
- 709 

C - 301A, 7:08 ETC 

R10 
150k 

R9 
33, 

 A A/V' 
ICI 
741 

3.9k 

M1 
13.5mA  =  -9V 
CENTRE ZERO 

+9V 

7 

4 

Fig. 1. Circuit diagra m of linear IC tester. 

HOW IT WORKS — ETI 115 
Centre-zero meter Ml, via resistor 
R8, indicates the output voltage from 
the IC under test. The frequency 
compensation components for the 
particular IC under test are selected 
by SW2, and the test mode is selected 
by SW1. 
In position "C", of SW1, a 2.2 

megohm resistor is connected from 
the output (pin 6) of the IC under 
test to the inverting input (pin 
2), and a 2.2 megohm resistor from 
the non-inverting input (pin 3) to 
ground. Current is drawn by both pin 
2 and pin 3 of the IC and, if these 
currents are equal, the output voltage 
will be zero. Any difference in input 
currents will therefore be indicated as 
an output voltage on meter MI. 
In position B the resistor from pin 6 
to pin 2 is reduced to 22k and a 100 
ohm resistor, RI, is connected from 
pin 2 to ground. This results in the IC 
having a voltage gain of 220. Resistor 
R2 is also made 100 S2 so that offset 
current does not affect the operation 
in this mode. Hence the IC will now 
amplify any offset voltage between 
pin 2 and pin3 (that is, it is operating 
in the linear mode) by 220 and the 
meter deflection will be proportional 
to the offset voltage. 
If either offset voltage or offset 
current are excessive the meter will 
read off scale and the IC should be 
discarded. 
In mode A the IC is connected as a 
triangular wave oscillator having an 
operating  frequency  of  1Hz. 
Integrated circuit ICI is connected as 
a Schmitt trigger where the output 
of the Schmitt goes high if its input 
drops below -1.5 volts, and will go 
low if the input exceeds 1.5 volts. 
The output of IC1 is taken, via a 1 
megohm resistor, to the input of the 
IC under test and the output of the 
Test IC becomes the input of the 
Schmitt  trigger.  An  integrating 
capacitor, Cl, is connected across the 
IC under test. The effect of this is to 
cause the output of the test IC to rise 
at 7 volts per second until +1.5 volts 
is reached. At this point the Schmitt 
operates and the output of the test 
IC now commences to fall at the 
same rate. When -1.5 volts is reached 
the direction reverses again and the 
cycle repeats. Thus we have an 
oscillator  with a frequency low 
enough to be followed by the output 
meter as an indication of correct 
operation. 
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IN ONE GREAT VOLUME 
The Second Volume of Projects from 

SSISISs:21  
RECTRONICS TODAY INTERNATIONAL 

tootsvotoosot 
ON SALE NOW 

AT MST NEWSAGENTS 
ONLY $2.00 

If you prefer, you may order direct t om the publishers by sending $2 
(which includes postage). Send your order now to: 

MODERN MAGAZINES (HOLDINGS) LTD. 
15 Boundary Street, Rushcutters Bay, NSW, 2011 
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Now everybody can enjoy building electronic kits! 

Easy to build 1-liTCRRIT 
Solid state electronic project kits 

No technical knowledge or 
experience necessary 

Modern professional solid 
state circuitry 

The finest professional 
quality parts 

Easy, comprehensive step-by-step instructions 

Introducing the first series of Kitcraft Kits • . . 

KC,100  One watt audio amplifier — 
with slider tone and volume 
controls  S E.28 

—00  Electronic  timer  — 
continuously variable from 
0.5 seconds to 1 minute  S 9.75 

Touch switch — will handle 
up to 240V at 5A  S 7.05 

KC400  Model speed control — vary 
speed of slot cars, trains, 
etc. — up to 15V  S10.45 

KC500  Two transistor radio — uses 
F ET  input,  earphone 
output  S 5.70 

KC600 

KC700 

KC800 

KC900 

KC1000 

Variable power supply — 
0-15V  DC.  Ideal for all 
Kitcraft modules 

Lamp dimmer module — 
can also be used as motor 
speed control up to 500W 

Photo relay — operates to 
200  feet,  relay  output 
(240V at 7A) 

Sound operated switch — 
use as transmitter VOX, cry 
alarm, etc. 

Metal detector — use also as 
pipe and wiring tracer 

S10.91 

$10.48 

S 7.86 

S 9.90 

S 5.07 

Kitcraft kits are available only from Kitsets Australia: 

V, ETS AU ST. 
VISIT OUR BRA NCHES AT: 

SYDNEY  DEE WHY 
400 Kent St.,  21 Oaks Ave, 
Sydney  Dee Why 
29-1005  Ph: 982-9790 

MELBOURNE  ADELAIDE 
271 Bridge Rd.,  16A Peel St, 
Richmond  Adelaide 
Ph: 424651  Ph: 87-6505 

BRISBANE 

293 St. Paul's Ter, 
Fortitude Valley. 
Ph: 52-8391 
PERTH 
557 Wellington St, 
Perth. 
Ph 21-3047 

• For mail order - 
send order with cheptle to 

KITSETS (AUST.) PTY. LTD. 
P.O. Box 176, Dee Why, N.S.W. 2099. 
Phone: (Area code 02) 982 7500 

(24-Hour Service) 

For same day PMG/COD service 
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ell PROJECT 228 

Two simple units provide full timing range 

We built our unit into a cheap radio housing. 

POCKET 
METRONOME 
AS ANY student of music will know — 
a metronome  is a vital piece of 
equipment in early lessons. One is so 
busy  remembering  where  all  the 
fingers go, etc, that timing almost 
always suffers! 
Conventional metronomes are quite 
bulky devices which seldom, if ever, 
leave .the music room. But here we 

C 1 

F 

R2 
4 7k 

D1 
1N914 

OM802 

present the circuit of a simple unit 
which may be made small enough to 
fit  in a shirt pocket, whilst still 
offering  adjustable  timing  and  a 
reasonable output level. By virtue of 
its portability it may be used to 
provide timing for those who have 
been expelled from the house, to go 
and  practice somewhere where he 
won't offend 'music' lovers. 

C2 
100pF 
by 

 I 
RV1 
10k 
LIN 

RV2 
5k 
LOG 

SPEAKER 

S2 

C E  MIN 

C3  + 
100p r---  
by 

SIN I 

9V 

BATTERY 

Fig. 1. Circuit diagram of simple unit using low value 

timing potentiometer. (see text) 

CONSTRUCTION 
There are very few parts, and the 
circuit is so simple that it will only 
take a few minutes to assemble a 
working unit on matrix or vero-board. 
We purchased a small radio set for 
$3.95 and stripped the works out of 
the case. Thus we now had a case, 
speaker, potentiometer, battery and 
battery clips for less than it would 
have  cost  us  to  buy  the  parts 
separately!  The  potentiometer 
supplied with the radio was a low 
resistance unit and, if such is the case 
Fig. 1 should be used. If this approach 
is not used then the even simpler 
circuit 2 may be used with a separately 
purchased 2 megohm potentiometer. 

Whilst  we  don't  normally 
recommend  the  destruction  of 
perfectly good radio sets, on this 
occasion it seems to be financially 
justified,  and  one  could  always 
reassemble  the  radio  after  the 
metronome has served its purpose! 

Building the unit into a shirt pocket 
configuration  does  have  one 
disadvantage — the smallness of the 
speaker limits the volume of the tick 
produced. If this is considered to be 
too much of a problem then, of 
course, the unit should be constructed 
using a larger (12 cm or more) speaker 
which will be much more efficient. 
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HOW IT WORKS - ETI 228 

0M802 

R3 
470 

C2 
100pF 
b y 

SPEAKER 

0 ( 8!.! MIN 

C3  + 
100µF  ...- f  
10y 

SW1 

9V IBATTERY 

Fig. 2. Circuit diagram of an even simpler unit using a 
conventional high value potentiometer. 

The 0M802 IC acts as a relaxation 
oscillator where the output at pin 4 is 
a square  wave  (although  not 
symmetrical). The output of the IC is 
coupled to the speaker via a 100pF 
capacitor C2. The speaker hence 
receives a short pulse of power (peak 
6 watts), producing a sound similar 
to that of a mechanical metronome, 
each time the output of the 0M802 
changes negative. The positive going 
edge has a slow rise time and does 
not provide an output. 
When the output of the 0M802 is 
high there is virtually no current into 
pin 2 and hence Cl will charge via R4 

and RV  3 (circuit  2). When the 
voltage  across  Cl  reaches 
approximately 50% of the supply 
voltage, ;he output of IC1 goes low, 
the voltage at pin 2 of ICI goes low 
and Cl will be discharged. When the 
voltage across Cl falls below 1 volt 
the output of ICI will go high again 
and Cl will be recharged. Since RV3 
controls the current into Cl, it also 
provides control of the operating 
frequency. 

In some cases it may be desirable to 
use a low value potentiometer to 
control operating frequency and in 
this case circuit I should be used. In 
this circuit RV2 is the main control 

PARTS LIST  • 
• RI  Resistor 
R2 
R3 

00 R4  " 

1.5 M 
4.7k 
470 
220k 

*RVI Potentio meter 
*RV2  " 
•*RV3  " 

Ilayy 

9. 

10k  Un tri m 
5k  Log 
2M Un 

•01  Diode  IN914 

Cl  Capacitor 
C2,3 

111 F 10V electrolytic 
100/../ F b y 
electrolytic. 

ICI  Integrated circuit 0 M802 

Speaker 8 oh m or higher 

SW1  single pole switch 

9V battery type 216 or similar 

* not required if circuit 2 is used 
**not required if circuit 1 is used 

and the maximum pulse rate is preset 
by means of RV1. The slowest rate 
of about 40/min is obtained with 
RV2  set to minimum (slider at 
negative rail), that is when Cl is 
charged via RI only (1.5 megohm). If 
RV2 is set at some intermediate 
position. Cl will charge rapidly to 
the voltage at RV2 slider via diode 
DI, and then continue to charge at 
the slower rate set by RI. 

The maximum rate is adjusted by 
RV1 when RV2 is at maximum-rate 
position. It was found that best 
results were obtained with RV2 
connected in reverse, ie anticlockwise 
rotation for maNimum rate. 

electronics today international 

STAFF VACANCY 
Our projects design section has a vacancy for a technical officer. 
The successful applicant  must  be capable of building and debugging 

electronic equipment of the type described in ET I projects. 
He (or she) must also be capable of designing simple projects without 

supervision. 
Basically we seek a person with wide practical experience in electronics, 

preferably, but not essentially with a sound knowledge of RF technique. 
Salary depends largely on the individual's capabilities, but it is expected to be 

within the range S6000 — S8000 a year. 

Apply in the first instance to 
BRIAN CHAPMAN 
Technical Editor, 

ELECTRONICS TODAY INTERNATIONAL, 
15-17 Boundary St., Rushcutters Bay NSW 2011 — Tel. 33 4282 
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NEW 'BUILD-YOUR-OWN' SPEAKER CABINET SYSTEMS FROM $17.95 
Yes  you  can  build  a really professional 
cabinet with these kits because Dick has 
done all the co mplicated carpentry for you. 
Joints are pre mitred and all cabinets have a 
beaut veneer finish. No one will believe you 
built  them,  they're  that  9ood!  8oh m 
speakers. We supply everything including 
innerbond, ready for you to start glueing. 
You can build the m in about an hour and 
just look what you'll save, 

System  1 is intended for 
our  popular  Project  250 
amplifier syste m. Features 
a 6" dual cone wide range 
speaker  and  FULLY 
BUILT Cabinet. Just bolt 
in the speaker and connect 
up.  Handles  12 W  peak. 
Measures 15" x 10" x 7". 
It's a knock out at $17.95 
(P&P $2.50). 

System  2 has a 6" Rola or MSP woofer 
coupled  to  a Plessey  or  Philips  dome 
tweeter.  Cabinet  is a Bass  reflex  type 
measuring  17 14" x 10 1/2 " x 81/2". Handles 
20 W  peak  with  a  response  fro m 
50-19000Hz.  A  great  sound  for  $42.50 
(P&P RoId Freight on). 

YOU CAN DO IT 

1 9  02. 
AC107  $0 66  10 60 
AC115  46  40 
ACI26  46  40 
ACI27  40  56 
AC128  60  56 
AC127, 121 Pee  1 20  1 10 
60732  60  56 
AC187  70  60 
AC1111  70  60 
AC187. 11111Pe••  1 40  1 30 
AD149 Use 0C26 
M3161  1 40  I 30 
AD162  7 40  I 30 
40161 , 162 7.,  2 110  260 
AFII4  90  85 
A8178  90  115 
.111  90  85 
AF117  90  65 

A01111  1 40  1 30 
ASZI5 100291  360  340 
AS216 10[291  1 65  345 
ASZ, ' 03(35,  360  340 
4'278..1036  3P5  345 

•111140 
A51140 
AY11111 
4.59171 
A n149 
419149 
60,07 11- 15171 
BC1011118C6481 
BC '086 
BC109 ,1105497 
BC109C 
BC147 
BC 141 
BC 149 
BC15703C1777 
BC15818C1787 
BC1S918C1791 
BC1116 
BCY70 
60077 
BC 072 
60137 
80138 
130137  1387.0 

lianstston, hand New b Ft* Gussanteed 

System  3 features a great big 12" heavy 
duty  Bass  driver  and  dome  tweeter 
combination. Fully sealed enclosure uses the 
acoustic suspension principle. Handles 30W 
rms with a response fro m 30 to 30,000Hz. 
Yes a full 2-way, 12" system is yours at a 
fraction of the nor mal  price for just an 

hour's  fun  building  it. 
Terrific  value  at  $49.90 
(P&P Road Freight on). 

Syste m 4 as system 3 but 
has  sealed  midrange unit 
also  $57.90 (P&P freight 
on). 

X30 dome tweeters cover 
3kHz  to  30kHz  only 
$8.90. 

7 50  40  80139  1 50  1 45  14-43055  2.20  200  21/42926  .10  45 
1 SO  40  60140  7 60  1 55  1470102  ss  90  2113053 70 
I TO  10  80731 , 14 0  310  300  MPF 10312N54571  120  1 10  2N3061  I t  1 10 
120  10  80120 Um 263055  41 •01 0412NS458/  I 10  I 00  2143055  120  1 00 
1 20  10  10115  70  65  MP0105121454511/  96  90  774354.6  SS  SO 
1 40  20  130167  65  60  14•0106 12145465,  95  90  2003546  65  so 
25  22  130173  115  AC  1470121  ts  ss  2743567  65  60 
25  22  601771683361  7 50  1 40  0C/6140149i  I 60  110  170568  75  70 
45  40  90779117334.  I 50  140  0C28 Um A5715  2743569  65  60 
25  22  130179 11103371  I 60  1 SO  0C44  45  42  2413638  15  40 
45  40  601110  1 20  I 10  0045  45  42  2143138A  SS  SO 

45  40  1141114  65  60  0070  40  36  263707  50  45 
45  40  60785  65  so  0071  40  315  2413610  GO  SO 
45  40  60194  50  45  00'72  45  42  263641  45  40 

30  26  60195  50  45  0074  45  42  2N3642  45  62 
30  26  130200  1 25  120  0075  45  42  2743643  55  50 
30  26  BFPO 0 Use 26 0451  OCP71 IPILdlot  1 40  1 30  IN3644  45  *0 
70  65  E10Mil 1  1 45  1 35  ,T797  1 20  1 10  21/43.5  55  50 
/0  65  1105•161  I 30  1 20  1-7796  1 20  1 10  2744292  50  45 
as  SO  67150 12143 037  60  70  71100  1 00  95  40250 Ues 2N3054 
70  65  60157  60  70  71107  1 00  95  40408  2 50  140 

7 70  7 60  80152  BO  70  211301  280  260  40409  300  290 
1 /5  7 65  D1371,2860271  1 40  1 30  2747064  90  BO  40410  300  290 
340  320  580 43955  300  280  252646  1 40  1 30 

IC'S ler 
1 9  70 99  KC 740 

SNI4OON  60 60  SO 54 
57474018  60  54 
SN74021.4  60  54 
57474035  60  54 
SN/404N  60  54 
5111740574  60  54 
5147406114  60  54 
5874096  60  54 
SN7411714  60  54 
56741374  BO  72 
57042014  60  54 
57474305  60  54 
5674376  1 20  I 10 
574744074  60  54 
SN7 .1AN  220  210 
SN7442N  200  1 90 
S747447N  300  2 SO 
SN74.•13N  60  54 
5747451N  60  S4 
SNI4S374  60  94 
SN74b57,  60  51 
SOIl .6°6  60  54 
57474706  1 00  95 
SN74/2111  1 00  95 
518747314  I 20  10 
55747114  I 20  10 
SN7475N  I SO  40 
5747476N  7 20  10 
SNI4SON  ISO  /5 
5N7482N  1 90  195 
541741314  245  140 
5N74/16N  I 20  1 70 
56149000  I 19  7 20 
5704914N  I GO  7 SS 
56/49274  I SO  1 45 
56749371  1 50  1 45 
541749574  220  210 
57174966  220  210 
56747076  I 10  1 00 
S1117412IN  720  1 10 
51474141.1  320  310 
510741929  400  380 
SǸ 4793k,  400  360 

60 48 
48 
48 
48 
48 
48 
48 
48 
48 

65 
46 

1 00 
48 

200 
1 80 
260 
46 
48 
48 
48 
48 
510 
90 
00 
00 
30 
00 
70 
80 
35 
00 
15 
SO 

40 
00 
00 
90 
00 
00 
70 
70 

0 PACKS All $1.51 EACH 
DI  20 Roe Sow 1,406.674n PalP 
02  16 Who. pot R C ogroatces Pref. 
03  5 OC 72 nanayaid ,s 
01  4 AC 126 tronenzon PNP 8•06 peon 

4 AC 128 transenort POOP 
34 
DI 
06 
09 

CC 77  71•06 Oens•siers 
2 AC 727 / 121 Components, wee PNP  4,1175 
3 A0 117 1404 aaasatuti, 
3 OC 171  'up* 1,•844684 

DIO  7 262928 5.1 Foomy oan.stors me wl cobure 
011  4 OC 41 Gem...zoom treneaslork A 
012  4 AC 127 NPN Gemneroom oansrsiors 
013  20 741(7 oensators *8 RI  code, 
014  10 OA 202 Secoo Oceles 5.6 4105 
075  IS 114974 5/co, Oexles 75P10 758,4 
076  2 101 603 PIV SILICON •.10.60 ,542541 
077  7 SAcon 10780 tr.* 2N706 ION 
019  8 S4ocon watch In 26704 110174 
D19  7 54Kon 74P1,1 oens 27423159 500MHz .Ccele 7391-
020  3 2743 963 74711 SUca0 Irers•lcrs 
021  7 BC 107 NPN trenveton 
021  7 WIN trenumozs 4 . EIC 108 3 • BC 709 
023  6 MINI," pam1•684 3 • 0016 / 3 • 90766 
024  4 ICY/0 POP tr.osto07 TO 18 
025  4NPIS oeneaston 2 • 67157 2 • 80152 

Nay Low Rix TRIMS 
00 Brand  P., Pack 
501410  emo  1 9  10 . 
4001.  200  90 
501460 10 Or, 
4041,  225  200 

Now Lower New 2TRIER DIOOES 
- brand new - 8070 1441441 .41 sumenleal 

400 M W tB2V811 82479 sm ., 
I 8 2 Wee 162070 um ., 
10 Wert751.0 92193 orlm 7 

7.1 10 uP 
35  .32 
75 

1 50 

981 7 0,7  Olg a  se •075 1,401 

80100 
S74 

7 9  10 up 
80  75 
98  115 

Low Cast DU. LC. Sockets 
• 9 10 uo 

8 1,, 40  36 
45  40 

0/ on  50  45 

SIGNAL DIODES 
0.4.01  STC 

44110 
84100 
84102 
84 ,14 
OAK. 
0491 
0.495 
05200 
0A202 
(744146  N9,44, 

T•xes 
• 9  70-99  100 . 
25  20  15 
25  22  20 
60  55  50 
40  15  30 
25  20  15 
25  10  75 
25  20  15 
93  25  20 
30  25  20 
i5  13  70 

SILICON &CURERS - feiries Mime 
1 Amp 1710670 1 
0144005  1/4 4001 50 Volt 
F14401 . i744002 100 Volt 
Eh/404  1N4004 400 Volt 
814410  1/4 4007100o vot• 
10 Amp UM W 6010 Camel 
N18110100,1 V 
6/0470 4110 Oi v 

t 9  10 99 

20  15 
151 

22  2, 
36  34 

• Be...0 
90  85 80 

, 00 

- 4 11 -

Readout Breakthrough 
0.3" 7 segment LED read-
out at below US and UK 
Prices.  Definitely  brand 
new and fully guaranteed. 
Huge purchase sends prices 
cra zy! 
DL707  (co m mon  anode), 
$2.75  2.75  for  10up orl 
DL704 (co m mon cathode) 

POWER TRANSIST(1R 
BONANZAI 
I B  10 up 
al 30  11 25  •9. 

Coded GP100  new TO3 
r.00 cee•  pennon...re  • N • 
Po.651. ,aroaca 0C25  0024 
0C29  0 00  0C35  0106 
ASZ15 05276 ASZI7 45211 
mne enzoonte of  m•rmemom 
80•040 8384,11401 0, CC •0 and 
NAT ,enoe 

-•SOV  C - 
10 mm•Pa 
Plot - 301.0 111• - 30 1/0 

NO M NIXIE DRIVER p 
rmisisTON 

Stetetee repiecemen• tot 115827 
CA')? 267893 eft Vcb - 7200 

19  ONLY 60c 

VT41 UN/JUNCTION TRANUSTOR 
oeco.czmo, mo0.0mot to 2712616 

60 CENTS 

6VORMO1hSIV RUGGED SCRT 
ioe0 075  gnmoo etc  1048 Case 

• 9  10 uo 
'6.0 400 ‘04, at ,6 Amos  2 75  250 

07680 800 Voes at 76 Amps  4 so  425 
•P=ii 

LIGHT EMITTING DIODES 
C1/44aoest 7 974,160 

1.406,..0.0N1 
Los wen MIg 7•41 
114•4160.8 914,144 

Lame.. Teams 0avaNke 
1 9  10 . 
30.  26 
15  40 
90  80 

SIUCON CONTROLLED RECTIFIERS 
Ora.. 30co.  °WNW s•••• GI  1  o. 
170217  760  • 
010311,00 vo444,4•  , 
0104,40 voil.8 66 
00401 000 Volu44 
0,240 400 v404144 
072215011 venom. . 

00  9S 
150  , 
220  7 DO 
770  250 

MAPES 
,  115 *so So•con 611614 PO.* - 

•  ,1.4706111) - Pest 
• 

$120  

IN414 

OMAN MD BERNARDS BOOKS 
Be' 
872 
8P3 
8P4 

Bile 
079 
BPI , 
EIP14 
129  Umelosa1G ,•80 Motor Speed 18.00etce 
161  Il go TV owl Iles oa,ce Dela Boo. 
796  40 60 Reaclanze 6, 04644ac4Crvel log Consoucian 
202  HanclOook ol1noscoated Coco . 0C 27 clue azea Su .etutes 
At  Pn.sto• Cob., Cosa Doe. CoiculatO, 

Fast Bp . al 1,400sto• Eoun ..nts ref 501568.0.74,  II OC 
HenOPool of R..° 70 $84 1,17..0e .41 V a.. Eou.reeents  1 00 
Mend.. 01 1 este. 7 remeta• C0cLos  1 Oc 
moposionalHande .4 col 0,4 Womd• Snort Wave 74.80,0•••Z10•, Wave RA.° 
5747.on. 6 71.1 la TV 101.8ge  SO 
Enema . end Mac Names Aelenince 14889  50 
38 P•ecle.41 Toward Oode Cocu m loz the Home Constroc tow  80 
P•ects. Trans., . Novenv C.•cu0s  I 00 
$ecood Book 01 7, •••••74+ Equozakeote•04 Substrez14.  220 

25 

200 
25 

Silicon Bridge Rectifiers 
11,LO, quality assarnblios 9701779 masernorn ratings and raiiabolity at 

mini mu m cost 

Type  Current  P I. V  11  10 up 

MB1  1 BA  100  1 40  1 20 

64114  1 8A  400  1 80  1 60 

MOB  1 BA  800  320  300 

M810  1 8A  1000  420  400 

7440  BA  400  600  575 

PA60  8 A  600  675  650 

71340  254  400  720  700 

LINEAR INTEGRATED CIRCUITS 
10,,PE 

AWSI 1306 

CA 30264 
114 30 , WA 30141 
IN 309 1781351 
LM 308 N 
LA MI 
LOA 709 Is 01701C1 
LM 741 is U•741 C, 
MC 13307 
MC 146911 
NE 555 
NE 597 
NE 5678 
TAA 300 
TAA 521 EQ... 709C 
TAA 640 
TB* 221 19uze 741C 
TBA 281 Noe. 723C 
UA 703C 
UA 7090 11/47091 

1.14. 723C 10447131 
UA 739C 
UA 741C 

OM 802 

CASE 
105 
TOS 
TOS 
103 
OIL 
Oil 

DI./ 

CC U 
OIL 
[Ill 
TOO 

OESCRIPTION 
041 Convene. 
RCA l•neet 

oçll 060,67 PONOSOnal 016,0 
5 rah I 4,,, P 0490141. 
004040084, An, 
Doe, Opeoloo8e1 amp 

Homodyne IC 
emo voRape •490117701 

7.mel 7C 
00.11 ome• 
Phase Lock Lapp IC 
I wall .40 emo 

OIL  A14 Raba woe, 

Grows. Pu•ocom emo 

0o4 OP an, toe, oc... 

Ope•soons1 amp 

1 9 
16 20 
300 
1 30 
4 20 
400 
450 

310 
4 75 
245 
2 75 
954 
290 

10 uP 
$5 SO 
ISO 
170 
400 
360 
400 

300 
440 
220 
250 
800 
2 70 

320  300 

so 

00 

1 50 

2 SO 

1 30 

95 
1 60 
225 

7 20  770 
2 SO  230 

10 tre ws,. redo IC 7,00 Fsnano 

Operas. Nom 1 50 Pow., Gan 72 dto 
conaurnea only 300u4 fnopancy ran,. 
Rom 150•114 to 31141•4 See (14.80.84, 
Fhletzoescs 8 A 14,44, 0p4 L y $3.95  

Digital Esprit:swa m Packs 
00141uce01or co07101 

8070uSlasts ett Full ohs:rue:t o w 
OIL 'A' hes D4141.1 707 plus 7490 

.,11,3 7447 to 04010/ a angle decade 

.0onter Only 66.90 

OIL a 4,'A abOve 1047 alos Oa 7475 
.4105 to 1.6 m ak., 0511, COunong 
Only $7.90 Both corne wan toil 
.ostruC 1.001 400 cen be cascsors 

• 
}tiini 

Resiout breskthrowth 
03  7 Segment LED readout: 41 below 
US A7d JK or,cas Pelmet& y brand 
new /no lolly guezante/0 Huse 10414 

ourchatel sends •m•Ces  y 
DL 707 ICICMITINI .11100., or 131. 704 
lcomrnon (4711°441. 52.96 :tech 
92 15 10 u 

Special DoWallinr, 
9001  1 50 

9368  3.20 
951490 300 549, 

Decade cOuntet  19 75 

10 up 

1 30 

310 

19 00 

1. Send Your order with cheque, money order or postal note. Allow a mini mu m of 30 cents to cover packing and postage, 
2. A mini mu m order amount of $2.00 applies, so it is better for you to place a few large oroers than a lot of little ones (saves you P&P!!) 
3. If you wish to receive goods COD, a prepay ment of $2.00 must be sent with your order, 



BUILT THE ETI 422 SUPERKIT 100VVrms AMPLIFIER 
Congratulations to Electronics Today on a really great amplifier. We are proud to 
announce that this project is to receive the Superkit treatment with exclusive 
fibreglass boards. Just check the spec alongside. 
The kit will be available in 3 stages to suit your budget. Compare the finished 
amplifier with commercial units at twice the price. We have .secured the most 
magnificent TEAK cabinet to house the project which gives the final professional 
touch. Your friends just won't believe it's home made. 
Kit 422A PreAmp consists of the 4208 PCB and all components for the low noise 
Pre-Amp including fibreglass board $24.50 (P&P $1.00) 
Kit 4228 Main Amp and Power Supply consists of the ETI 422 Power Board 
fibregiass) and all electronic components for it and the power supply including 
transformer. $62.00 P&P $1.50. 
SPECIAL COMPLETE KIT FOR ONLY $118.00 includes all sectons ABC above and 
full instructions (P&P $2.501. On a limited budget. Then get Kits A and B only and 
supply your own hardware. Special price only $82.50 saves you $4.00. Or fit it in 
your own cabinet by ordering full kit less cabinet for $113.00. Missed the article? 
Then send us a stamped self addressed envelope (fullscap) and we will send full 
details. 
Separate components available 
ETI42013 PreAmp Board (fibreglass) $2.80 ETI422 Amp Board $3.60 2500/50V 

electros , $1.80 each McMurdo 2900-4 
' BEAT  THIS  switch  $3.60  9504/3577  Transformer 
SU P E R K IT  $11.75 (P&P 75c) McMurdo 2904/1 switch 
VALUE"  WITH  $1.40 Front Panel $3.50 Chassis $6.90 (P&P 
OUR  EXCLUSIVE  75c) McMurdo phone jack 7Sc WBF003/3 
F IBR EGL ASS  heatsink $1.90 LED Indicator $1.45 TEAK 
BOARDS.  ' cabinet $8.00 IP&P 75c) 4 input RCA strip 

Sec. Back panel $4.50 
Note: Due to damage complete kits sent by COMET. No P.O. Boa addresses please. 

SPECIFICATIONS 
Power  output  50Wrms 
Frequency  Response  ZdB 
from  20Hz  to  20kHz. 
Channell  separation  45dB. 
Hum & Noise - 78dB (aux1 - 
67dB (disc) Input sans, Aux 
210mV  Disc 2.1mV, Main 
amp 50OrnV. Distortion (10W) 
0.16% Tone controls tdB. 
Damping factor >70. PCBs in 
fibreglass  throughout. 
Handsome teak cabinet. Full 
instructions, 

ONLY $118 

HIGH SENSITIVITY MULTIMETER 
SPECIAL 

20,0001.11 
ONLY $10.50 

This  Must  be  Australia's 
cheapest  20,000oh m/V 
multitester having 5 DC. 5 
on  AC,  2  DC  current 
ranges  and  2  resistance 
ranges.  34/JA  high 
sensitivity movement. Easy 
to read scale. Off position 
for safety 3% DC accuracy. 
Normal  Retail  Price  is 
$17.50, a few discounters 
have  them  at  $15.00. 
Please  support  our  bulk 
purchase  (It's  in  your 
interest) Only $10.50 Yes 
ten  dollars  fifty!!  (P&P 
$1.00). 

BEGINNERS SPECIALS 
Simple Electrical Kit PaRks 
These are very easy fiti build real working 
models. See how the basic principles work in 
-Practice. Tnree to choose from with full 
instructions and they are extra easy to build. 
No soldering needed and will give a lot of fun. 
Electromagnets pack 80c: Bell $1.00; Motor 
$1.50 (All P & P 30c) 

*11 
Morse Code Trainer   
Produced  specially  for  the  forthcoming 
Novice Licence trainee. Only needs case and 
battery.  All  the  electronics  including  a 
minispeaker and so easy to build $3.75. Key 
special at only $1.50 extra. 

FERRANTI ZN414 MICRORADIO 
IC KIT 

1.5V and only 300PA. 
half a matchbox, can 
case supplied  because 
build it your way. 
Minikit still available on special offer at 
only $6.75 (see article). 

(as  featured  in 
Electr onics 
Australia  May 
'74). At last you 
can build a true 
miniature  radio. 
IC features a 10 
transistor circuit 
which  requires 
only  tuned 
circuit  and  3 
parts. 72dB gain. 
Operates  on 
We've seen one in 
you beat it? No 
you'll want to 

BE AT THESE LOW SHURE PRICES 
These are the genuine item and 
represent outstanding value. Call 
in  and  hear  one - unbeatable 
sound, at an unbeatable price! 
M75 Recommended retail $16.00 
Our price only $13.50 
M55E  Recommended  retail 
$19.00 Our price only $14.99 
M9I ED  Recommended  retail 
$38.00 Our price only $28.00 
V15 Mk11 I Recommended  retail 
$80.00 Our price only $69.95 

NICAD BATTERY SPECIAL 
Li mited quantity only 
of  Midland  Nickel 
Cad mium  rechargeable 
batteries. Designed for 
their Walky Talkies to 
give economy for heavy 
users.  Unaffected  by 
idle  periods.  Can  be 
recharged  up  to  100 
times or more! Cells are 
hermetically  sealed  in 
high  impact  plastic 
case. Ideal replacement 

tor equipment using 8 penlight cells. 12V 
output and 400mA/hour capacity. Recharge 
at 40mA. Measures only 5.6cm x 5.6cm x 
3cm, weighs 6oz. Fitted with jack socket 
and 9V transistor battery type connector. 
Jack supplied with lead and connectors to 
suit Midland transceivers. Get two - one in 
use, one on charge. At our price you can 
afford  to!!  Nor mal  retail  $16.50 NO W 
ONLY $10.50 or two for $19.99 (P&P 75c) 

6-12V INVERTOR 
Enables any 12V appliance (radio, recorder 
etc) to be run off 6V dc. Ideal for owners of 
older VWs - you can now fit a 12V radio. 
Built in diecast case. Fully solid state 1.5A 
max output at 12V dc. Only $29.95 (that's 
less than the extra you'll pay for a 6V radio) 
2 for $50 (P&P $1.00) 

New computerised resistor packs 
You know the usual resistor packs Ann, or 3 resistors 04 
every value including 33ohms. 113k and 3914 that you 
hardly ever use? Well ours is different irs based on a 
Philips computer listing which shows the values that are 
used the most So our pack contains 20ylk and only 
2,06ohms. However there are at least 7 of every value 
from 77ohms to 470k. A total 04 SO different values and 
Over 260.  414/. S,"; carbon 
film  resistors  Normal 
Value over WOO ideal for 
service people and hob 
byists and only W O (P&P 

ONLY $6.50 

Real Superhet Tuner for only $7.90 
Yes  here's  all  the basic parts  for  a 3 
transistor superhet tuner. Printed Circuit, all 
coils, ferrite bar antenna, tuning gang etc. 
Covers 530 to 1600kHz (thumbkfieel dial 
included). Measures only 45 mm by 135mm, 
ideal for coverter IF strip (cheaper than 
parts alone!) Self-oscillating mixer, 2 stage 
IF amp with agc Into diode detector, NPN 
transistors and operates off 9V. Why fork 
out $20, this one is only $7.90 (P&P 75c) 

100W  GUITAR AMP (ETI) features full 
100Wr ms output. Prepunched heatsinks and 
silicon grease plus heat dissipating paint. 
Sturdy metal case. Simplified instructions 
included. Still only $65.00 (P&P $1.50) 

100W PRE-AMP produced in response to 
numerous enquiries. Two sensitivities to suit 
mics and guitars, volume, treble and base 
controls. No case so you can build it into 
something else. Pretinned boards and full 
circuits included for $9.50 (P&P 75c) 

MONOPHONIC ORGAN 
Very popular little kit 
with  'keyboard' 
actually  on  circuit 
board which is GOLD 
plated (no excuses for 
this  project  looking 
home made!). Covers 2 
octaves  including  sharp> ana  flats  plus 
tremolo. Uses simple stylus to play notes. If 
you want to take over from Rolf Harris 
you'd better get one. Only $13.50 (P&P 
75c). Board only $3.50. (All parts for May 
projects in stock see July ad). 

CRYSTAL  RADIO. We've seen  kits  for 
them at over $6.00. For junior readers (or 
your kids!) we have a genuine ready made 
crystal set in case complete with earpiece 
for  only  $2.95.  Uses Ingenious  variable 
permeability  tuning  arrangement.  Worth 
buying just to rip the parts out. Definitely 
not rubbish. $2.95 (P&P 50c) 

TEXAS 5N76023 IC'S for audio amps (see 
June 74 E.A.) only $2.50 circuit board to 
suit (E.A.74/SA5) only $4.00 (Both P&P 
75c) 

HOW  THINGS  WORK 
(subtitled  'The  Universal 
Encyclopaedia  01 
Machines')  is a veritable 
gold mine of information. 
Packed into 600 pages are 
the answers to questions 
that confuse the lay man. 
Over  1000  two  colour 
diagra ms  tell  you  why 
zippers  zip,  how  soap 
works, what nylon is, why 
a ship floats and on to 
synchro mesh  a n 
auto matic  transmissions 
... rockets and explosives 

ca meras,  lenses, 
polaroid etc. Even a basic 
CON3lif TV! 
A truly fascinating book to 
and now in a new updated 
(the original German book 
every printing). Will keep 
quiet and saves Dad the ern 
not knowing 'Why?' At only 
be on every bookshelf. 

description of 

browse through 
English edition 
has sold out of 
inquisitive kids 
barrassment of 
$3.90 it should 

DICK SMITH 
'EICO' POWER 
SUPPLY KITS 
Almost  every project you build needs a 
240V  ac  power  supply,  so  we've  put 
together some bargain kits. They all include 
full circuits, instructions, transformer,. filter 
capacitors  and  all  semiconductors. 
Metalwork etc not  included. 
PS2VA  has  a 240/12V  ct  at  150 mA 
transformer and gives 9 or 19V on open 
circuit. Typical outputs are 6V @ 300mA 
and 12.6 to 13.6V @ 150mA. Ideal for 
battery saver or NiCad charger etc, running 
9V radios and recorders etc. $4.95. 
PS15VA  uses  the  PF2155  multitap 
transformer to give a wide selection of 
outputs, e.g. 2 to 22V at no load, 4 to 16V 
@ IA, 6.3V @ 11/2 A and many more $7.25 
(P&P 75c) 
P5121Reg  gives  12V  do  @  1A,  fully 
regulated and  protected  by  the popular 
Fairchild  7805  IC.  Ideal  for  projects 
requiring protection with good regulation 
and filtering. $10.25 (P&P $1.00) 
PS5Reg As the PS121Reg but gives 5V dc @ 
IA for TTL logic projects etc $10.25 (P&P 
$1.00) 
PS122Reg  is  a  completely  adjustable, 
regulated supply for 9 to 12.6V dc @ 2A 
and  uses a 2N3055  regulator  transistor. 
Ideal for running car stereos in the home 
$19.75 (P&P $1.50) 
P5125Reg is fully regulated to givrkunder 
2mV ripple at full load. Adjustable 44bm 9 
to 13.8V dc @ upto 5A. Ideal forbliach 
supply and operating transistorised 21Nay 
Radios etc. Uses 'C' core tranny, 7231C and 
2N3055s. Ideal for Amateurs to run mobiles 
from mains. $27.50 (P&P $2.50) 

DICK SMITH WHOLESALE PTY LTD 
P 0. P 50c or unless stated otherwise 

Head Office and Mail Orders to 160-162 Pacific Highway, Gore Hill, NSW 2065 
Telephone 439-5311 

disc,  - 361 Hu me Highway Bankstown (100yds from Chapel Road) Tel 709-6600 



HANDLING CMOS 
The Do's and Don'ts 
by Vic Yates — Director of MOS Marketing Motorola, Europe 

THE one disadvantage of all MOS 
devices  is their  susceptibility  to 
damage from inadvertent contact with 
objects carrying static charges. 
Such objects include nylon overalls — 
often used by operatives in industry, 
conventional polystyrene foam — used 
for packing  normal  semiconductor 
devices and, of course, the human 
body. There are, in addition, many 
other  ways  in which  destructive 
voltages can be applied. 
The CMOS logic family, consisting 
as  it  does  of  networks  of 
p and n-channel insulated gate field 
effect transistors, can be damaged 
in the same way if some simple 
precautions are not taken. 
The metal gate electrodes of the 
MOS devices in the CMOS family are 
separated from the diffused region by 
a layer of insulating oxide about 1200 
A thick. A potential difference of 60 
V between the gate and any other 
terminal on the device is sufficient to 
rupture the oxide layer and render the 
device unusable. It can be calculated, 
since the gate capacitance is typically 
5 pF, that a static charge of 10-12  
coulombs will produce a 60 V gate 
voltage. 
Manufacturers of CMOS logic devices 
incorporate  a system  of  diodes, 
connected to each gate input terminal, 
which are designed to protect the 
oxide layer. These diodes conduct in 
either the forward direction or opefate 
in the Zener mode to limit the gate 
voltage and can withstand the full 
normal  operating  current  of  the 
protected circuit. 
In spite of these diodes, Motorola 
recommend  that  the  following 
precautions be taken when handling 
CMOS devices. 

In the factory 
Personnel handling CMOS devices 
should  wear  anti-static  clothing. 
Cotton is ideal. Nylon gloves, finger 
cots and smocks must not be worn 
under any circumstances. 
Before touching a CMOS device, 
operatives  should  first  touch  an 
earthed  surface  to  discharge  any 
personal static charges and should 
avoid dropping CMOS devices — they 
may fall on a charged surface. 
Until actually required for use, the 
CMOS devices should have all their 

leads  short  circuited;  they  are 
normally supplied in black conductive 
plastic foam which protects them. 

Assembly 
It is good practice to ensure that all 
leads of a CMOS device are earthed 
during either conventional or reflow 
soldering. Printed circuit cards can be 
plugged into dummy sockets with all 
pins earthed and conductive adhesive 
tapes can also be used. 
Soldering irons, solder pots and flow 
soldering equipment should be in good 
electrical and mechanical condition 
and must be properly earthed. The 
same comments apply to automatic 
insertion equipment and machinery. 
All work-benchtops should be clad 
with metal which is at earth potential. 

Testing 
Test equipment should be checked to 
ensure that spurious voltage transients 
do not occur anywhere in the test 
set-up  even  when  switching  the 
equipment from one operating mode 
to another. 
Never plug-in or unplug a CMOS 
device  or  a printed  circuit  card 
containing CMOS devices when the 
power supply is switched on. Ensure 
that the action of switching on and off 
power supplies does not generate 
transients. 

Circuit design 
Even if all the conditions mentioned 
above  are  satisfactorily  met, 
component fatalities can still occur if 
one or two basic rules are not followed 
during the equipment design phase. 
All  unused input leads must be 
connected to ground or to VDD  to 
prevent  the  input  from  floating. 
Floating inputs not only destroy the 
very real noise immunity benefits to 
be gained from the use of CMOS, but 
can also result in the destruction of 
the device itself. In addition, while the 
actual supply voltage is not critical 
large transients on the supply rails 
must be avoided. 

Conclusions 
The rules governing the handling of 
CMOS devices have been outlined; the 
reader could be forgiven for thinking 
that CMOS is difficlult to use and will 

'blow up' at the slightest provocation. 
These rules have been developed by 
us — a manufacturer of CMOS circuits 
— so that we can say to our customers: 
follow them and you should have no 
problems. If the truth be known, the 
rules  could  probably  be  relaxed 
without danger. We know of CMOS 
circuits which have been lying about 
unprotected  on  development 
engineers'  benches and  have been 
soldered in and out of circuits without 
damage.  However,  during  the 
manufacture of equipment, chances 
cannot be taken. The rules we give are 
simple straightforward common sense 
and  should  not  cause any great 
expense or problem to implement.  • 

HOBIPAK 
P.O. Box 224, South Carlton, Vic. 3053. 

RESISTORS 
1/8 W carbon fil m 10%   4c ea. 

Special — 100 for $3.40 
— 25 for 92c 

10 oh ms 1% 42N1 Wire Wound ... 40c ea. 
1 oh m 1% 1/2W Wire Wound  ... 45c ea. 
1/8 W carbon fil m E12 5%   5c ea. 
1/2 W carbon fil m E24 5%   Sc ea. 
1 W carbon fil m E12 5%   6c ea. 
MR30 metal film E24 2%   11c ea. 

Soecial --- 100 for $10. 
SOLID STATE DEVICES 

3015F Minitron   $4 
MEL12 Light Detectors   $2 ea. 
1544 Diodes (40 V PI V)   18c ea. 
ZN414 (Radio on chip)  $4 ea. 
IC12 Sinclair (complete with P.C. board 
& Instruction manual    $6.65 ea. 

2N5139  . .80c  ZTX300  $1.15 
2N5133  . . . 85c. ZTX500  .. .$1.15 

KITS 
10 Watt A mplifier    $12 
Decade Resistance Box (ETI-108). . $15 

SLIDE POTENTIOMETERS 
Linear 5K, 10K, 50K   70c ea. 
Logarith mic 5K, 10K   70c ea. 

CAPACITORS 
Tantalu m 0.1-10pF   28c ea. 
Polyester Fil m 0.15, 0.22pF.. • • 22c ea. 

POSTING & PACKING 20c per order 
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Australia 
I 

Plessey knife and fork connectors are part of 
the wide range of multicircuit connectors 
marketed by -Plessey Australia Components 
Division They are available in standard 20. 
40 and 80 way sizes 

This Mini Base station is ideal for a wide 
variety of twoway radio systems and is part 
of a complete range of mobile 
communications equipment available horn 
Plessey Australia Electronics Systems 
'crated at Richmond. Vic 

Designed and manufactured locally. Plessey 
hydraulic cylinders and presses are available 
for a variety of industrial and mobile 
applications The cylinder illustrated is iust 
one of the wide range available from Plessey 
Australia, Telecommunications Division. 
Meadowbank. NSW 

Internationally recognised 'RACINE" 
hydraulic pumps and valves are sold and 
serviced throughout Australia by Plessey 
Australia. Telecommunications Division. 
Meadowbank. NSW 

Marketed by Plessey Communication 
Systems. the Facsimile Remote Copier is a 
desk top copier capable of transmitting and 
receiving o ver public or private telephone 
lines. printed written or graphic matenal 
within minutes 

Marketed by Plessey Australia Components 
Division the 'Magi:park is a compact 
electronic gas ligher providing a contimous 
spark suitable for use in kitchens, on boats. 
caravans and for outdoor stoves and gas 
barbecues 

These NEC solid tantalum capacitors are 
designed for decoupling. by pass. blocking 
and filtering applications in both professional 
and domestic electronic equipment They are 
but one of the extensive range of 
professional components available from 
Plessey Australia Components Division 

OF 

This cigarette pack size radio paging receiver 
uses the most advanced electronic equipment 
to maximise efficiency in the location of staff 
This inductive loop system is available from 
Plessey Communication Systems 

Number ut plant, S 
Factory capacity 1million sq ft 
Employees 4.000 

Pies sey., 
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ELECTRONICS PARI A 

IN CRIME 

Fig.!. How a radar station can destroy 
computer data. This is an actual case that 
was discovered at one of the main 
international airports in the USA. A 
computer centre was located 2 km from 
the airport's long-range radar antenna — 
which had a power gain of 2500 (34 dB) 
Peak transmitted power was 3 MW. 
The electric field at the computer centre 
(point 'C') was 237 volts/metre — direct 
ray only. With the addition of the 
reflected ray, which arrived in-phase with 
the direct ray, the intensity was 474 
volts/metre! This is 54 dB higher than the 
potential susceptibility level of the 
computer. 

In the war with crime, both sides are using increasingly sophisticated techniques. Electronics Today reports — 

GEORGE ORWELL'S novel '1984', 
described a future in which people 
live  under  the  terror  of  a 
totalitarian regime where both the 
rank and file as well as privileged party 
members are subject to surveillance, 
control and whims of 'Big Brother' (an 
arch-dictator) and his secret police. 
While a blaring propaganda machine 
manipulates  the  populace,  other 
sinister organisations collate data on 
individuals and subject them to such 
meticulous scrutiny, that even their 
inner-most fears are no longer secret. 
Privacy is non-existent and both in the 
home and on the streets the ever 
present  "electronic"  eye of "Big 
Brother" maintains a constant watch. 
Dissenters to the system are summarily 
dealt  with,  and  after  signing 
"confessions" disappear into oblivion. 
We  still  have  ten  years before 
Orwell's prophesized regime — yet 
even now there are signs that some of 
what Orwell feared may eventuate. 
Already  we  are  scrutinized  — 
benevolently or otherwise. 
Social security organisations collate 
data on  individuals, state security 
organisations  scrutinise  their  own 
agents as well as individuals and groups 
who, they believe, could be prejudicial 
to the security of the state. 
Commercial interests keep dossiers 
on their personnel. Rival politicians 
scrutinise each others private lives. 
Credit-bureaux keep secret files on 
customers whilst other government 

and commercial organisations try to 
collect all the information they can — 
with or without the knowledge or 
consent of the individual. And once 
this data is stored it is never forgotten. 
Closed circuit TVs survey staff and 
customers alike in department stores, 
hotels, bars, apartment house lobbies, 
streets, and banks. 
The  erosion  of  privacy  of the 
individual  whether  by  "legal"  or 
criminal  means  is becoming more 
commonplace everyday; a more sorry 
aspect is that the conditioned public is 
beginning to accept this as a way of 
I ife. 
Electronic intrusion devices, whether 
used "legally" or otherwise, constitute 
the most distasteful and sociologically 
dangerous misuse of technology. 
The  aquisition  and  storage  of 
personal data, whether by government 
bodies or others, is questionable — 
both morally and ethically. Despite 
what the computer companies tell 
you,  such  data  is vulnerable  to 
intrusion by unauthorised persons, and 
it is a fact that criminal use has and 
will continue to be made of such data. 

COMPUTER SECURITY AND 
DATA PRIVACY 
As more and more information is 
stored in computer memory systems 
the  danger  of  intrusion  by  the 
"computer  criminal"  even  when 
elaborate  security  precautions  are 
taken, ever increases. 

It also places the computer itself in 
danger. Criminals, knowing that their 
records are stored in such a machine or 
tapes, may make attempts to destroy 
them by destroying the machine. More 
subtle intrusion methods may involve 
the "writing-in" of a program of 
commands to eradicate specific data 
without  the  knowledge  of  the 
authorities. 
In the commercial world industrial 
espionage  is  commonplace.  The 
industrial spy is a highly specialised 
professional  versed  in  the  latest 
electronic  techniques  and  the 
computer presents a most vulnerable 
target;  especially  where  remote 
machines necessitate the sending of 
data  over  lines.  Ironically, whilst 
frowned upon by legal authorities, no 
concrete  laws exist to stop such 
malpractices. The industrial spy can 
blatantly operate with little fear of the 
law. 
The growing awareness of the need 
for computer security was vividly 
brought to focus in 1970 in the USA. 
There, a militant group of dissidents, 
aware of the damage that can be done, 
placed  a bomb in the US Army 
Mathematics Research Centre at the 
University of Wisconsin. The resultant 
explosion killed a research employee 
and destroyed a 1.5 million dollar 
computer  complex  and  caused  a 
further five to six million dollars 
damage to the facility. Data which had 
been collected over 20 years and 
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represented 1.3 million man-hours of 
effort were irretrievably destroyed. 
Unfortunately there have been and 
continue to be further examples of 
this type of crime underscoring the 
vulnerability of computer systems. 
Dynamiting  a  computer  is 
nevertheless  a crime of the "old 
school" with chances of apprehension 
in favour of the police. 

COMPUTER vs COMPUTER 
A  recent  case  reported  from 
California deals with the theft of 
information by one computer from 
another. The spying computer took 
over  a computer services' bureau 
terminal, having previously obtained 
the  pass  code  by  electronic 
interception. The only reason that the 
crime was detected  was that the 
bureau,  in  accordance  with  a 
previously  made  arrangement, 
delivered the punched cards to its 
customer. When the customer denied 
having ordered these cards they were 
printed out to discover what error had 
occurred. 
Even more amazing was the sequel to 
this  event  when  an  over-excited 
sergeant of police mistakenly wrote 
out a charge under Californian state 
law  indicting  the  computer  with 
unauthorised  acquisition  of 
information from another computer! 
Perhaps this is a portent of things to 
come. 
A much more serious threat is posed 
by the "new breed" of criminal: the 
electronic  expert,  highly  educated 
with  above  average  intelligence, 
knowledgable and ingenious as any 
circuit designer. Because, by virtue of 
his  education,  he  is capable  of 
commanding  a  high  salary  in 
conventional employment, he plays 
the game for the highest stakes, and in 
a manner that makes orthodox police 
detection  methods  useless.  It is 
opening up the field for a new kind of 
police officer — virtually a duplicate of 
his criminal counterpart but on the 
right side of the law. 

The computer's first characteristic of 
interest is the "inhuman" speed and 
scale of its operation. It can perform 
in a few seconds work that would 
take thousands of man-hours to do 
otherwise. 
The computer needs only to be 
criminally instructed by one man to 
have  the  criminal  capability  of 
thousands. 

Computers are becoming more and 
more sensitive to their electromagnetic 
environment. 
A unit located on the 60th floor of a 
new New York building was found to 
give a more than normal number of 
errors. On investigation it was found 
by spectral analysis (RF) that two 
radio towers, a microwave link and an 
"in house" RF paging system were 
producing electromagnetic fields of a 
critical level ;n the computer room. 
The resulting interference picked up in 
the  compute- circuits  resulted  in 
faulty operation. 
Having identified the problem, a 
solid shielded room was built to house 
the unit and its power supply. Power 
and signal lines were filtered, and air 
ducts and other intakes and outlets 
treated as necessary. 
Similar cases of units actually failing 
in  the  vicinity  of  airport  radar 
installations and naval bases have been 
reported. 
This indicates how the computer is 
vulnerable to both interference or 
destruction by directed beams of high 
RF power. H ghest susceptibility has 
been found over a frequency range of 
450 MHz to 3000 MHz. 
Since  the  computer  circuits 
themselves  radiate power, effective 
shielding techniques have to be applied 
to these radiated signals as they can be 
picked up by surveillance receivers and 
data extracted. 
Within a computer complex, security 
measures cover both physical security 

Fig.2. Inductive taps 
(such as this shown 
attached to a 
telephone) are 
commercially 
available from many 
tape recorder manu-
facturers! 

of the computer and the "integrity" of 
the circuitry and signals. In high 
security systems routine checks for 
clandestine transmitters and integrity 
are made with an EMI/RF I sweep. 
This, with other suitable equipment 
measures  and  locates  any 
electromagnetic interference. 
Mini-computers have been designed 
to provide  programmed  access to 
selected areas. Personnel are admitted 
or locked out from pre-determined 
areas at pre-selected times based upon 
their authorization level. A print out 
and alarm occurs on a security console 
if any attempt is made to subvert the 
system. Each controlled area has a 
card reader installed at the protected 
point  of  entry  or  terminal. 
Magnetically encoded ID cards enable 
entry only to authorised persons. 

The  use  of  coded  cards,  keys, 
combinations and passwords for access 
to security areas is standard practice. 
Yet even these are subject to human 
frailities such as theft, transference, 
loss and duplication. 
Technology is still searching for a 
"foolproof"  system.  Some  recent 
innovations utilise hand geometry, 
fingerprint  and  voiceprint 
identification  with  claimed  high 
reliability. 
Where a computer is linked with 
remote terminals via cable or radio 
link,  susceptibility  to  intrusion 
increases considerably. 
The sophisticated criminal can lease 
or purchase equipment to wiretap data 
lines. 
The hard wire tap or a micro-wave 
receiver introduced into the "link" 
path enable virtually total acquisition 
and print-out of data being sent. 
Fortunately, such activities can be 
detected.  Microwave  systems  for 
example are designed with a "fade 
margin" which allows for degradation 
of received power. If an intruding 
antenna is introduced into the path 
further deterioration of the signal is 
apparent — and detectable. Special 
cables have been developed that are 
sensitive to any tampering, giving 
instant alarm, but their high cost 
precludes their use on other than short 
distance links. 
The  most  effective  method  to 
safeguard data transference is to use 
crypto-devices.  Such  devices  are 
available commercially. 
Operational data security can only be 
achieved  through  the  proper 
evaluation  of  threats  and 
vulnerabilities to the system. The 
process is dynamic because of the 
design changes in computer hardware 
and the constraints imposed by the 
operating environment. 
A great deal of work is still required 
to  establish secure systems.  More 
active participation at graduate level in 
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In one of his 1969 Boyer Lectures, 
Professor Zelman Cowen quoted an 
American source as saying "there are 
only nineteen years left until 1984, 
but American listening devices will 
meet that deadline easily". 

Fig.3. How telephone systems are bugged, the 
Lerious numbered points indicate vulnerable 
points — as explained in the main text. 

• 

MIL 

THE LAW AND THE POTENTIAL "BUGSTER" — DON'T! 
There are laws pertaining both to tampering with the telephone 
system and felonious intrusion on third party communications. 
Both carry the most severe penalties, including imprisonment. 
If the reader feels tempted to "experiment", either to see if his 
phone is bugged or try to bug one himself, he is liable to be dealt 
with to the full extent of the law. 
Tampering is very rapidly detectable and the chances of 
apprehension and subsequent prosecution are very high. 
If the presence of a bug is suspected contact the telephone 
authorities. They will (if they believe it necessary) bring in 
experts to deal with the matter and apprehend the responsible 
parties. DON'T TRY TO DO IT YOURSELF. 

MIKE  ID 
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colleges  and  universities  is also 
warranted.  Formal courses treating 
operational data security in the depth 
are required. 

BUGGING — AN 
OLD TECHNOLOGY 
Bugging  dates  back  to  the 
introduction of wire telegraphy. 
The use of a suitable detector such as 
a morse sounder, wired across the 
telegraph line enabled the operator to 
intercept any messages. 
From these early beginnings the "art 
of intrusion" has evolved into a highly 
sophisticated  exercise  in  the 
application  of  state-of-the-art 
technology. 
The vulnerability of the individual to 
such  practices  has  been  vividly 
demonstrated in such cases as the 
recent Watergate affair. The devices 
used  and  the  methods of their 
concealment are such, that they can 
only be detected with elaborate search 
both directly and with the aid of 
specialised  instruments.  Even after 
careful searching it is hard to ascertain 
if a place has really been "de-bugged". 
The "bugs" are in many cases so 
minute in size and their concealment 
so ingenious that detection is nigh on 
impossible. The deliberate placement 
of "phoney"  bugs in easy-to-find 
places, is also not uncommon to lull 
the victim  into a false sense of 
security. 
Now the introduction of solid-state 

WIRES 
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imaging devices of dramatically smaller 
size than present video equipment 
portends the evolution of visual as well 
as audio-only bugs. 

Telephone Bugging 

Telephones  are  particularly 
vulnerable to bugging. 
Most people know that they can be 
bugged so as to intercept messages — 
less commonly realised is that they can 
also be bugged so that they 'listen-in' 
on conversations within a room, even 
whilst the receiver is on its rest. 
Modern solid-state telephone bugs 
are  small ' and  ingenious.  Visual 
inspection will not always reveal their 
presence. Other methods must be used 
to locate them. 
Figure 3  shows various ways in 
which a typical domestic telephone 
hand-set may be bugged. 
The numbers in parenthesis (below) 
refer to points  indicated  on this 
drawing. 
Because the law prohibits tampering 
or bugging only generalised details are 
shown rather than specific or complete 
circuits. 
Bug detecting services can interfere 
with  the  operation  of  telephone 
systems, so any such testing is limited 
to  operators  who  are  legally 
sanctioned by the authorities to do so. 

The Phone Tap 
A phone tap is some direct or 
indirect connection to the telephone 

 c>I 

'to 

line that enables an eavesdropper to 
listen to tape record conversations or 
signals. (1) 
The patch into the telephone system 
may be made at various places in the 
telephone network — including the 
local or central telephone exchange. 
(2) 

Inductive Taps 
An  inductive  tap consists of a 
pick-up coil, which is sensitive to the 
magnetic field within the telephone 
handset. Any voice signals will be 
picked  up  by  this  device  and 
subsequently amplified. Inductive bugs 
are generally concealed within the 
telephone receiver and cannot be 
detected by normal line testing. Only a 
visual  inspection  will  reveal  their 
presence (3 and 14). 
Surprisingly perhaps, inductive taps 
are sold quite openly by tape recorder 
manufacturers specifically for taping 
telephone conversations. (see Fig. 2) 

The Transmitting Tap 
The series-connected transmitting tap 
(4) is fairly easy to deal with. An 
electronic sweep with a surveillance 
receiver will detect its presence. Since 
this tap can be installed anywhere 
along  the line from the victim's 
hand-set transmitter (a replacement 
drop-in unit) to and including the 
central  telephone  exchange,  the 
surveillance  receiver  must  be 
ultra-sensitive. 
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The advantages of the transmitting 
tap is that the listener does not have to 
have physical access to the phone line 
once it has been installed. Since the 
tap obtains its power from the phone 
line it does not require batteries. It 
should be noted that this device only 
transmits when the phone is off the 
hook and is used to intercept phone 
conversations only. 
The surveillance receiver will detect 
the presence of this type of bug only if 

the line is actuated so that the bug 
transmits. A difference in the off-hook 
voltage will also be noted at the 
telephone instrument when compared 
with the off-hook voltage when no tap 
is present and therefore a telephone 
analyser may be used to detect its 
presence. 
A parallel connected transmitter (5) 
may also be used. This type of bug is 
battery operated. It does not disturb 
the  line  but  as  it  transmits 
continuously, battery life is very short. 
It too can be detected with the 
surveillance receiver. 

RF Flooding 
This method amounts to flooding the 
telephone with high level RF energy 
and retrieving the signal which has 
been  modulated  by  the  carbon 
microphone  inside  the  telephone 
handset. 
The  high  level  RF  energy  goes 
through the hook-switches and the 
phone does not have to be modified. It 
is very  difficult  to  use  against 
multi-line sets and is usually used only 
against single line sets. 
A surveillance receiver or a telephone 
analyser with a built-in RF detector 
can be used to spot this device but 
only whilst it is in use. 

The Infinity Transmitter 

Another device, and one which has 

received widespread publicity, is the 
"infinity transmitter". 
This device may be installed inside 
the phone (7). When the eavesdropper 
wishes  to  listen  into  a room 
conversation, he dials the appropriate 
phone  number  and  by  using  a 
pitch-pipe sends a tone down the line 
just before the bell rings. This actuates 
a relay in the handset which in turn 
immobilizes the bell and also connects 
the handset microphone directly to 
the line. 
All conversations within the room 
will  now  be  monitored  by  the 
microphone whilst the handset is still 
on its rest.  Thus an eavesdropper, 
merely by ringing his victim's number 
can monitor conversations in a room 
thousands of miles away. 

The infinity transmitter is not a piece 
of  science-fiction  apparatus. 
Regretably it is only too real and is 
used in large numbers right now by 
people on both sides of the law. 

External microphones are sometimes 
used in conjunction with an infinity 
transmitter  (7).  The  external 
microphone  is  hidden  wherever 
required and connected to the control 
unit via concealed wiring. 
Infinity transmitters are located by 
sweeping  the  line  with  a tone 
generator. 

Ringer Mechanisms 
In many telephones, the ringer coils 
will transmit sounds within a room 
onto the lines. The audio signal can be 
detected by connecting a low-noise 
high-gain amplifier across the line.(8) 
A telephone analyser can determine 
if an individual instrument is prone to 
this effect. 

Hot-Miking 
Some  eavesdroppers  rewire 
telephones  so  that  they  are 

IN THE 'INTERESTS OF SECURITY' 

Present  day  bugs  can  be  completely  self-
contained  "wireless  microphones",  disguised  by 
housing them in everyday objects such as pens, 
watches, ornaments etc. They can be placed on the 
premises by "official" visitors, janitors, cleaners or 
any person able to gain entry legally or illegally. 
In many cases they are "built in" into a building. In 
the case of hotel security for instance, it has been 
observed  that some American  hotels have bugs 
installed in all rooms. It is the duty of the house 
detective or security man to scan the rooms at regular 
intervals in a central listening post to "hear" if 
anyone is discussing the theft of "hotel towels" and 
other "valuable property." 
In the so-called interest of security there is little 
control over how far this can be carried. 
Even though the law does not accept tape-recorded 
evidence the potential for blackmail is frightening. 
This most obnoxious of crimes is also on the increase 
and it is estimated that in the US alone millions of 
dollars are paid out annually by victims. 
The ingenuity of bug designs knows no bounds. On 
completion of the US embassy in the Soviet Union 

'hot-on-hook'.  This  enables  the 
eavesdropper to listen-in to a room 
conversation whilst the hand-set is on 
its rest. 
Various methods are employed to do 
this.  The  "earthy"  side  of  the 
hookswitch is bridged permanently. 
Across the other set of terminals of 
the hookswitch can be wired a resistor 
(9), capacitor (10), neon bulb (11), or 
an SCR (12). In the case of the SCR 
and the neon bulb a voltage pulse 
(100V) has to be applied to activate 
the "tap". 
Having made a tap in any of the 
methods listed the infinity transmitter 
(13) described earlier is used. It is 
modulated either by the receiving or 
transmitting element of the handset. 
Many variations of these techniques 
are possible. Tests with a telephone 
analyser will indicate if "hot-on-hook" 
problems are present. 

Transmitter 

This is rather a crude way of tapping 
a phone but is cheap, quick and 
effective.(15)  The  original  carbon 
mouthpiece  is removed  from  the 
handset and a transmitter dropped in. 
When the phone is off the hook the 
tap transmits, using the phone power, 
as  well  as  allowing  normal 
conversation.  This  device  can  be 

detected during a sweep with the lines 
actuated, by a physical inspection or 
with a telephone analyzer. 

Re-wiring the Instrument 
There are many methods (16) of 
sending room audio down the lines 
when the instrument is on hook, 
simply by re-wiring the instrument. 
Either  the  receiver  or  transmitter 
elements of the handset maybe used as 
the microphone. Again, a telephone 
analyser  will  detect  this  type  of 
bugging. 

during the Stalin era, an elaborately carved eagle 
representing the American great seal was presented to 
the US by the Russians. This was erected in one of 
the conference rooms at the embassy. 
For several years afterwards the Russians were able 
to listen in on conversations from a nearby parked 
truck. The device fitted into the carving was a passive 
type bug. A resonant cavity with a diaphragm, the 
bug could be energised at any time by a narrow beam 
of RF directed at it from a transmitter located 
outside the embassy grounds. 
The  frequency  transmitted  was  equal  to the 
resonant frequency of the bug. Any sound vibrations 
affecting the diaphragm would modulate the RF and 
could be picked up by a receiver tuned to that 
frequency. 
The  bug  could  operate  indefinitely  since  no 
batteries were required. The approximate year that 
this type of bug was produced — 1945. 
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Experienced bugging operators 
often tune a bug's transmitter 
frequency so that it is all but 
'hidden' by a strong local station 
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46 - 420141 

0 OUT  AGC 

Tura* Ns I 

TUNER Mo.2  — 

0 OUT  AGC 

DAFC IN 

EXT 

.1 INT   
AFC 

AMPLIFIER 

21.4 

4 1-1 1—•-0 .'l 
I ' 

+5V 

- 15V 

6 VAC 

CS VAC 

IF am* 
No .1 

IFNAIIM2 * 

'LOT* 

21 4 
MHz 

H UDETFECTOR 

' 4/l.••••-•0 

L_...1 SIGNAL 
MONITOR 

ilk  FRONT PANEL SELECTED 

NB,MB, AND WB IF BANDWIDTHS 

AM  I AM , 

DETECTOR 

BFO 

AGC 
TO RF. IF AMPS 

— J— 

AGC 

VIDEO 

AMPLIFIER 

SQUELCH 

CARRIER 

OPERATED 
RELAY 

• UDIO 
AMPLIFIER 

 I. DETECTOR FM OUTPUT 

 44 VIDEO OUTPUT 

  DETECTOR AM OUTPUT 

SIGNAL 
  V  STRENGTH 

AUDIO OUTPUT 

PHONES 

FOR CONTROL OF 

EXTERNAL 

DEVICE 

1 °PDT  — 3 - -
CONTACTS 

PRE- DETECTOR 

•  IF  OUTPUT 

Block schematic of typical surveillance receiver used for radio bug location. 

EQUIPMENT USED IN "LOCATING BUGS" 
The "Telephone Analyser" 
This unit is specially designed for testing telephone circuits. 
Both resistive tests and voltage measurements can be made. Any 
device "tapped-in" will show up either by a voltage anomaly or 
change in circuit resistance. Recently, RF detectors have been 
incorporated so that presence of RF on the line can be detected. 

DIODE DETECTOR 
This can be a field strength meter, grid dip meter or crystal 
detector. If a transmitter is located in the area a quick sweep with 
this device can detect it very quickly. Limitations of this device 
are its frequency range, selectivity (which is very poor so that a 
bug whose frequency is very close to that of a local radio or TV 
station is undetectable) and inability to detect carriers using ac 

power lines. 

COMMERCIAL RADIO RECEIVERS AND COMMUNICATIONS 

RECEIVERS 
Commercial receivers built for communications use we not 
really suitable for bug location. They have too limited a 
frequency range and whether AM or FM they do not cover that 
part of the spectrum used for their IF frequency. (i.e. usually 455 

kHz or 10.7 MHz). Experienced bugging operators know this and 
often design their bugs to work on this frequency. 
The majority of bugs operate on FM and will not be detected by 
an AM receiver. 

SPECTRUM ANALYSERS 
The spectrum analyser displays on a CRT screen a panoramic 
picture of radio signals over a wide frequency range. Signals 
appear as narrow spikes or pips if they fall within the 
instrument's tuning range. (See Fig.  ). A variable bandwidth 
facility permits the detection of a bug signal close to a local 
station. 
The receiver parts of the spectrum analyser are generally of a 
lower sensitivity than a narrow-tuned receiver. This type of bug 
detector is effective but difficult to use because "ghost" signals 
generated within the analysers are difficult to distinguish from 
'true' signals. 

SURVEILLANCE RECEIVERS 
Surveillance receivers come in every size, shape and price range. 
Since the bug can operate on any frequency these receivers can 
cover a very broad range. Variable selectivity is important and 
both AM and FM detection is necessary for effectiveness. 
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Modern bugs have shrunk in size to the point where 
a wireless transmitter can be fitted inside a button, 
cuff link or even pill size, to be swallowed by the 
victim. The latter is a "telemetry" type used for 
location of personnel. 
The telemetry bug is a type that can be attached to 
a vehicle, package or a person. It emits a continuous 
signal which can then be followed by direction 
finding equipment and the geographic location of it 
continously monitored. 
Any wires or cables penetrating into a building are a 
potential bugging hazard. Apart from the telephone 
wires, power cables and other household wiring can 
have audio sent along them and picked up outside the 
house. 
Sound vibrations in the air impinge onto the walls 
and windows. A laser beam directed at a window 
will  have  a reflected  component  that will  be 
modulated by the sounds inside the room. A simple 
detector amplifier circuit will extract these sounds. 
A microphone stethoscope with high gain amplifier 
can  be  pressed  against  an  adjoining  wall  and 
conversations on the other side of the wall can be 
heard. 
The situation today is such that any determined 
effort by one or more methods of bugging a place has 
a nearly 100 percent chance of success. 
The privacy of the individual has little chance of 
surviving in the future.  • 

This bug, built into a cigarette packet, has 
a range of 200 metres. 

Telephone insert seen here 
(centre) is an FM radio 
transmitter. It monitors all 
conversations within a room, 
and broadcasts them 9 ver a 
range of several hundred 
metres. 

This apparently harmless-looking pen is in fact an FM bug. The microphone is in the top half — 
transmitter, antenna and batteries in the lower half. Capable of operating continuously for three 
days on one set of batteries, this bug is claimed to have a range exceeding 100 metres. 

AUDIOSOUND 
UNIPAUDIO 
FOR MUSIC AS IT IS 
I his superb equipment takes the guesswork out of 
choosing  a system,  yet  guarantees  that  smug 
satisfaction that comes from sound with a clarity and 
depth that your friends, bugged by big names and 
gimmicks,  are probably  bashing their brains and 
pockets trying to imitate. 
For an interesting and informative demonstration call 
our factory now and make an appointment. 

117 
AUDIOSOUND ELECTRONIC SERVICES 

148 Pitt Rd., North Curl Curl. 2099 Ph. 938-2068. 
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One year from now 
you'll be able to read this 
circuit as easily as the back 
of a cornflakes packet. 

You don't need to be an 
Albert Einstein to learn about 
radio engineering. 

All you need is youth, 
enthusiasm, and someone who'll 
give you the chance to learn at 
the right speed. 

That's what a radio engi-
neering apprenticeship in the air 
force will give you. 
• A year from now you'll be 

able to read this circuit standing 
on your head. And you'll be well 
on the way to gaining qualifica-
tions that will make you valuable 
to employers everywhere. 

So if you're between 15 and 

Authorised by the Director-General 

17 in January and you want to 
get into radio engineering, this is 
probably the best opportunity 
you'll ever get. 

Fill out the coupon and 
we'll send you more details. Or 
pick up the nearest phone and 
call the Air Force Apprenticeship 
Counsellor in your city or the 
nearest office of the Common-
wealth Employment Service. 
Closing date 7 October. 
Newcastle  2 5476 Brisbane 31 1031 
Adelaide  223 2891 Hobart  34 4116 
Townsville 71 3191 Darwin  89 9911 
Melbourne 61 3731 Perth  22 4355 
Wollongong 28 6492 Canberra 65 2312 
Sydney  29 2122 

of Recruiting, Department of Defence. 

F ATIF7cr 1-1 
APPRENTICESHIPS I 

To: Air Force Apprenticeship 
Counsellor, 
G.P.O. Box XYZ in your 
nearest State Capital City. 
Please send me information 
about Apprenticeships in the 
Air Force. 
Name 

Address 

L ate (4 Birth 

Post Code 

M N M I M N 
A FA Pa FP1 61 
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Powerful action-packed speakers for musical instruments 

CTS speakers are used in more 
guitars,  bass guitars,  electric 
organs, and other musical in-
strument amplifiers than  any 
other brand of speaker. 

Fr,atures include: 

• Voice coils fabricated with CTS 
patented Alurninex  bobbin for 
maximum heat dissipation. 

• Thermosetting  adhesives 
throughout the voice coil and 
cone neck joint for long life under 
high-power use. 

• Barium-ferrite  magnets  for 
maximum efficiency. 

• Quick connect-disconnect spring-
pressure  terminal  posts  with 
solderless connections. 

• 8-ohm nominal voice coil im-
pedarce measured at 400 Hertz. 

• Individual  packaging  for 
maximum  shipping  protection. 

• Lead guitar and organ speakers 
also feature vented aluminium-
dome dustcaps to  relieve  air 
pressure generated in the voice 
coil gap area. 

Choose your next speakers from 
the complete CTS selection. 
CTS has years of experience in 
custom designing and  manufac-
turing speakers for the best-known 
original equipment manufacturers. 
The CTS line offers the top features 
of all designs and combines them 
into a select group of the very finest, 
most powerful, best sounding 
speakers any enthusiast could 
desire. 

Speakers 
Musical instrument speakers available in single-pack cartons 

From CTS 
World's number one 
speaker manufacturer 

Paducah, Kentucky 
U.S.A. 

Model 

10E18L 
10E18B 
10G54L 
10G54B 
12C1OL 
12E18L 
12E188 
12G54L 
12G54B 
15E28L 
15E28B 
15G54L 
15G54B 
18G54B 
18K96B 

Nominal 
Cone 
Diameter 

10" 
10" 
10" 
10" 
12" 
12" 
12" 
12" 
12" 
15" 
15" 
15" 
15" 
18" 
18" 

Ceramic 
Mgt. Wt 
(Ounces) 

18.0 
18.0 
54.0 
54.0 
10.0 
18.0 
18.0 
54.0 
54.0 
28.0 
28.0 
54.0 
54.0 
54.0 
96.0 

Voice 
Coil 
Dia. 
1 1/2 " 
11/2 " 
2" 
2" 
1" 
1 Yz" 
1 Yz" 
2" 
2" 

11/2" 
2" 
2" 
2" 
3" 

Application 

Lead Guitar-Organ 
Bass Guitar 
Lead Guitar-Organ 
Bass Guitar 
Lead Guitar-Organ 
Lead Guitar-Organ 
Bass Guitar 
Lead Guitar-Organ 
Bass Guitar 
Lead Guitar-Organ 
Bass Guitar 
Lead Guitar-Organ 
Bass Guitar 
Bass Guitar 
Bass Guitar 

Free Air  Response 
Resonance  Range 
(Hertz)  (Hertz) 

80-100  80-7000 
50-70 
60-80 
40-60 
75-95 
80-100 
45-65 
70-90 
30-50 
70-90 
35-55 
70-90 
30-50 
30-50 
35-45 

50-4500 
60-7000 
40-4000 
70-7000 
80-7000 
50-4000 
70-7000 
30-4,000 
70-8000 
30-4000 
80-8000 
30-4000 
20-3000 
20-3500 

Dealer Enquiries to the Australian Agents:— 
STANDARD RADIO DISTRIBUTORS PTY. LTD. 

Box 5459 CC, G.P.O., MELBOURNE 3001 

Authorised Stockists:— 
Natsound Pty. Ltd. 
261 Elizabeth St 
MELBOURNE 3000 
Audio Engineers (Vic) 
2a Hill St 
THORNBURY 3071 
Radio Parts Pty Ltd 
562 Spencer St 
WEST MELBOURNE 3003 

A.C.E. Radio 
136 Victoria Road 
MARRICKVILLE 2204 
Radio House Pty Ltd 
308 Pitt St 
SYDNEY non 
Radio Mart 
338 Pitt St 
SYDNEY 2000 

Nominal 
Sensitivity 
Level 
(Decibels) 

97 
97 
100 
100 
100 
100 
98 
102 
100 
102 
98 
107 
100 
100 
103 

Power Rating 
Maximum 
Continuous 
Watts 

60 
60 
100 
100 
25 
60 
60 
100 
100 
60 
60 
100 
100 
100 
125 

Max 
Depth 

4%" 
4%" 
471/2 " 
4 '1/2 " 
6" 
61/2 " 
61/2 " 
6" 
6" 
7%" 
7%" 
6%" 
6%" 
7 Y." 
8" 

P.G.A. Et Assoc Pty Ltd 
62-64 Hindmarsh Square 5000 
ADELAIDE 5000 

Strand Electronics 
318 Pitt St 
SYDNEY 2000 
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PRODUCT 

TEST GL-2a 
LOUDSPEAKER 

'A novel design based on a theoretical approach' 

90 

Recommended 
retail price 
$298 pair 

GL-2a LOUDSPEAKER, SERIAL NO. 111 

Frequency Response 

Total Harmonic Distention 
(for 87 dB at 2 metres al axis) 

Electro-Acoustic Efficiency * 
(for 87 dB at 2 metre; on axis) 

Measured Impedance 

Cross-over Frequency 

Dimensions 

Weight 

± 6 dB 50 Hz — 20 kHz 

100 Hz  4% 
1 kHz  1.4% 
6.3 kHz  0.3% 

7.5 watts 

100 Hz 
1 kHz 
6.3 kHz 

16 S2 
11.52 
11.5S2 

1800 Hz 

38 x 32 x 26 cm 

8.3 kg. 

* A test level of 90 dB at 2 metres on axis could rot be obtained 
without frequency dpubling distortion occurring. 

TWO  papers  which  have become 
classics in the literature of loudspeaker 
design are Olsen's (1951) 'Shape of 
Speaker Enclosures; and A.N. Thiele's 
(1961)  'Loudspeakers  in  Vented 
Boxes'. 
G. L.  Industry's  unconventional-
looking GL-2a speakers owe a very 
great deal to the design concepts 
outlined in both these papers. And the 
concepts have been used to good 
effect. 
The enclosures are rigid ly constructed 
from teak veneered particle board and 
are both heavy and well made. The 
front of the enclosures have a complex 
curvature which must have presented 
the  cabinetmaker  with  many 
headaches, and undoubtedly resulted 
in an increase in cost. The reason for 
the odd shape is Olsen's contention 
that tapering the front of an enclosure 
reduces problems of refraction and 
diffusion around the front face of that 
enclosure. The inside of the enclosure 
is lined with an underfelt type of 
material. 
The GL-2as are sold in pairs. One 
speaker is designed for the left channel 
and  one  for  the  right  channel. 
Although we have not seen them, 
GL-2's  are  also  produced  for 
monophonic and monitoring use and 
these have symmetrical construction, 
however swapping the left and the 
right speakers, did not appear to make 
any subjective change in frequency 
performance. 
The drive units are different in 
appearance from most others that we 
have seen in similar sized speakers. 
Firstly, the woofer is a 165 mm 
diameter MSP Hi-flux unit. This is a 
high  efficiency  unit  featuring  an 
unusual diaphragm which is radially 
ribbed and coated on the back face to 
provide linear piston operation over an 
extended frequency range. These drive 
units feature an injection moulded 
plastic frame with a Hi-flux Alnico 
magnet and a 25 mm diameter voice 
coil. 
The tweeter is a 57 mm diameter 
Peerless cone type unit well proven for 
its extended frequency response and 
low distortion. 
A simple crossover network keeps 
the woofer in its linear piston range. 
This ensures that the unit will not 
operate  at  frequencips where the 
diaphragm  breaks  up  introducing 
excessive distortion. 

Ala 



The  venting  part  is 50 mm  in 
diameter and approximately 80 mm 
long. Enclosure volume is 20 litres. 
The choice of drive units, say G.L. 
Industries, was based, not on the 
external appearance of the enclosures, 
but  on  those  factors  that  are 
significant  when  seeking optimum 
performance. These include correct 
magnetic damping, cone rigidity, and 
as  low  a resonant  frequency  as 
possible. 
The company further claim that the 
filter cross-over network was selected 
as an odd order cross-over to reduce 
phase cancellation of sound waves in 
the cross-over region. 
Thiele, in his now classical paper 
"Loud Speakers in Vented Boxes" has 
pointed  out  that  if drive  unit 
parameters  and  the  loud  speaker 
enclosure parameters are treated as 
primary design functions in the design 
of a high pass filter network, one can 
design a loud speaker enclosure which 
will provide optimal low frequency 
response without resorting to many of 
the trial and error techniques which 
have been a feature of many previous 
designs. The size of the drive unit 
contributes to  the extent of the 
audible low frequency components 
but does not necessarily extend the 
frequency response downwards nor 
add to the quality of the sound. 
The designers of the GL-2a claim 
that for a given choice of speaker there 
is an optimum speaker volume, and 
that the volume they have chosen is 
the best  possible for the speaker 
configurations they have used. 

HOW THEY PERFORMED 

No matter what some of us felt 
about the appearance of the GL 
speakers they certainly work quite 
well — at low to medium listening 
levels at least. Their low frequency 
performance is better than we would 
have expected from an enclosure of 
this size, and their total response is 
better than many other speakers of 
their size. 
Both mid-frequencies and highs are 
clear and bright, but their is some 
colouration at mid-frequencies at high 
power levels. Low frequency response 
(below 100 Hz) could not compare 
with  larger  enclosures with  more 
powerful  low  frequency  drivers, 
nevertheless, the range and quality of 
the performance was good compared 
to other small speaker systems. 
Free field frequency response tests 
showed that the overall response of 
the speaker was excellent.  It was 
within  ± 6 dB of the 1000 Hz 
performance from 50 Hz right through 
to 20 Hz on axis, and even at 300 to 
the main axis showed very little real 
reduction. Distortion on the other 
hand is rather higher than we would 
expect from an enclosure of this size. 

The impedance curve is exceptionally 
flat, lying between eight ohms and 20 
ohms right across the spectrum. As 
smooth as one could desire from a 
two-way  system.  Nevertheless, 
although the curve is flat, it is higher 
than normal and because of this the 
acoustic power output is lower than 
most other speakers of this size. 
The  maximum  output  before 
frequency doubling occurs is only 87 
dB (at two metres). 
Output is adequate for average-sized 
rooms, but realistic loudness levels 
cannot be achieved in large rooms. 
The GL-2a's are a novel design based 
almost  entirely  on  a theoretical 
approach — rather than the aesthetic 
approach  used  by  many of their 
competitors. 

Potentially, the design is excellent. 
At present, performance at low levels 
is very  good  indeed,  frequency 
response is excellent, but colouration 
at high power levels is greater than 
normal. 
The drive units chosen are excellent 
for their normally intended purpose 
but are not really good enough for 
these enclosures. Were the drive units 
to be of higher quality, with better 
acoustical and physical characteristics, 
then  the  performance  of  these 
enclosures would probably be quite 
outstanding. 

Address of G.L. Industries is:-
44 Bradley Drive, 
Carlingford, NSW. 
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ROLA 214"  re'llii 
MINIATURE 
SPEAKER 

0$1.00 ea. or 10 for $9.00. 
Popular replace ment speaker for local 
and Imported transistor radios. Model 
225A, 300 Hz to 5kHz. 

6 VOLT HEAVY DUTY RELAY 

.---
Type RE20 
• 5 amp contacts.  * 
• 2 c/o operation. 
• compact, reliable 
• Easy-to-mount 
A quality B &  R relay  made in 
England. Coil 6V DC, resistance 70 
ohms, contacts ceramic insulated for 
250V switching ... 33.95. 

CAR TACHO 

C :,:r :1  • Suit 4, 6  cyl t  .°  • 0-8,000 it 11 ram 
• 6 or 12 volt 

.,......  . Pot or Neg Grd. 
- .  ' Large 3" scale 

Latest 3" impulse Tacho features a 
sporty-looking  matt  black  housing 
designed to mount on top of the dash 
and  an  illu minated  scale  for 
night-driving. Complete with leads, 
fitting  ingructions  and  90  day 
warranty. 0 $12.99 

MINIATURE TUNING CAPACITOR 
Most popular type suit  ..• 
imported  radios.  Size  !  I 
34 .  X  3/4",  200pf  per  ,  I 
gang  wi,1.14  inbuilt  ; 
trim mers. L1 $1.00 ea.  -  I 
or 10 for $11.00  .  

FREE FLYER! NEW 
WINTER CATALOGUE. 
Send S.A.E. (size about 10" x 
6") with 15c postage sta mp 
for  our  fantastic  Winter 
Catalogue  of  stock  lines, 
specials  and  bargain-priced 
co mponents.  You  won't  be 
sorry! 

--..„ 
SCOOP! 
0 $49.50 

• 8  digit  + error 
indicator. 
•  0-2-4  decimal 
point. 

,amsei m mi  •x 4, Functions +, -, 

o'C.onstant  feature. 

ELECTRONIC 
DESK CALCULATOR IC8K 
One of the best and most attractive 
calculators available today, the JAYEM 
IC 8K has easy - to - read display 
3/8"  high,  high- quality  proven 
keyboard and 240V AC operation for 
home  or  office  use.  The  nor mal 
suggested selling price of this calculator 
is $99.50.  We  have  purchased  the 
importer's entire stock of this model 
and can make these available until they 
are sold out at a cost of only $49.50. 

T.V. SERVICE  ......-
SE MICONDUCTORS 

2SB411 (equivalent to 40440). 
Horizontal Deflection Transistor TO3 
case, Vcbo 200V Germanium PNP 
$2.25. 0 
DG-14 (equivalent to 40442). 
T.V. Damper Diode, TO3 case 200V 
rating, Germanium $1.90. 0 

NEW 
Amik-.  FANTASTIC III  

ULTRASONIC 
$5.95 . 0 TRANSDUCER 
Use  as • transmitter  or receiver at 
30-40  kHz  for  ultrasonic 
experiments.  As  featured  in  E.A. 
English  P.W.  and  American 
magazines. Size 1" diameter x Pk" 
long with lead and RCA type plug. 

electronic agencies 
THE MAIL ORDER DISCOUNT HOUSE, 
F.O. BOX E5, 
CONCORD EAST. NSW 2137. 

NOTE:  Add postage, rated 5% of order value. 

Mini mu m  order  value  = $2.00.  C.O.D.'s send 

$2.00. prepayment. Guaranteed 24 hrs despatch or 
money refunded. Please use this easy order form. 

SPEAKERS FROM 
World's  number  one  speaker 
manufacturer  PADUCAH 
KENTUCKY.  Powerful 
action-packed speakers for Musical 
Instruments and Hi-Fi systems. 
GUITAR/ORGAN/PA USE 
Model 12C1OL - 12", 25 Watt (continuous) for 
lead guitar or organ. Ultra sensitive and efficient, 
gives  "big  power"  sound  to  small  amps. 
Heat-proofed coil, 70Hz - 75KHz resp. 
Imp - 8 oh ms.  $24 
MODEL 18G54B $90 
18" 100 Watt (continous) for bass guitar. 
Huge "super-power" speaker  that works down 
LOW  -  like  from  20Hz  to  3KHz.  Epoxy 
alu minized  voice  coil  withstands  high 
temperatures, while  the massive  54oz. ceramic 
magnet provides 100db sensitivity. 

MODEL 12E18L 
for lead guitar/organ. 

MODEL 12E18B 
for bass guitar.  ' 
12" 60 watt (continuous) heavy 
duty model. A rugged long life 8 
ohm  speaker  with  11/2 " diam. 
heat-proofed voice, coil, 80Hz - 
75KHz  (lead),  50Hz -  4KHz 
(bass) freg. response. 

MODEL 12G546  MODEL 12G54L t67 
for bass guitar  for lead guitar/organ.  

12", 100 watt (continuous) "super heavyweight". 
Extre mely rigid construction with massive 5405. 
ceramic magnet and 2" epoxy voice coil, 70Hz - 
7KHZ (lead), 30Hz - 4KHz (bass) freq. response. 

MODEL 15E28B  MODEL 15E28L $60 
for bass guitar.  for lead guitar/organ 

15",  60 watt (continuous) "boomer" for high 
power installations in large halls etc. Heavy duty 
construction, epoxy voice coil, 70Hz - 8KHz 
(lead), 30Hz - 4KHz (bass) freq. response. 

MODEL 15G54L 
for lead guitar/organ. 

MODEL 15G546 
for bass guitar 
15",  100  watt  (continuous) 
"super-boomer", "big brother" to 
the 15E28, includes massive 54oz. 
magnet  and  reinforced  cone 
assembly. Freq. response 80Hz - 
8KHz  (lead),  30Hz  -  4KHz 
(bass). One of the most popular 
CTS speakers. 

NOW OPEN 12:00 to 6:00 PM MON - FRI 
8:30 AM to 1:00 PM SAT 

115-117 Parramatta Road, 
Cnr. Lloyd George Ave., 

CONCORD SOUTH. N.S.W. 2137 

evr weed 

i oya 

Coople Rye 

Coloc  RAil 

or 

- 1 1-Horne bvsh 

CENTRALLY 
LOCATED 

Our warehouse is easy to find 
and is centrally located in the 
Sydney  Metropolitan  Area, 
only 300yds. from Strathfield 
Railway Station, on the main 
Western Distributor road. 
Trading hours are restricted 
to  12  noon  to  6.00  p.m. 
weekdays, 8.30 a.m. to 1.00 
p.m. Saturdays, to enable mail 
orders to be processed in the 
mornings. 

TELEPHONE ENQUIRIES 
Phone  747-6472.  Enquiries 
will only be answered during 
trading hours listed above. 

STEREO HEADPHONES 
EXTRAORDINAIRE! 

C.) 
.7  ON %  Just 

released 0 $1 6.95. re 4 <  . , t  S U P E R- P R O >z.. t )1 • .1./1 SROoD: pLa dS  dE- s2d00. 
s  .•  •  *al Hi-F el  una. 

0  luxurious earcuShions 

The most luxurious semi-professional 
headphones you can buy (the normal 
price is around $29). independent L 
and R volume controls for precise level 
adjustment,  fully  adjustable padded 
head-band,  genuine 25Hz -  15kHz 
response, high  sensitivity (108dB at 
lkHz with lmW applied signal), suitable 
4-lb ohm outputs, max. Input 500mV, 
fully guaranteed. 

SUPER-PRO 
MAGNETIC  • 
CARTRIDGE  1r 
$6.95 

• 20Hz - 25kHz o 2-5 gms tracking. 
• Professional model. • Connlsseurs 
choice. 

VI 

Dual 
up" 
amateur 

I STEREO METERS $6.95 
U Lge 1%" x 1 3/8" Scales. 
Meters in one • case - WM "dress-
any amplifier or tape recorder - for 

or professional use. 

Big Discounts on 
NATIONAL 309  414 91910 
Integrated Circuit 
VOLTAGE REGULATOR 
$3.99 ea. 0  2 for $7.50 0 
LM300k, 5 volts, 1.5 amps, 103 Case, 
Internally set. Overload and short circuit 
proof.  No external co mponents, with 
spec sheet. 

SANKEN HYBRID AUDIO 
AMPLIFIER MODULES 
Acclaimed  in  Europe  an 
USA,  now  available  in 
Australia  -  at  special-

discounted  prices.  Easy-to-use  audio 
power modules need only 4 ext pt and 
power supply. 

S1010Y  lOW RMS  34V $6.95 0 
S1025E  25W RMS  48V $17.25 0 
S105A  60W R MS  56V $26.90 0 
Buy 2, take 5% discount. 

Build  your own  10, 25 or 50 watt 
amplifier  with  parts  list  and  circuit 
diagrams  provided  FREE  with  every 
purchase. 

PERMEABILITY TYPE 
RADIO TUNERS fro m  $1.50 
Manual or push-button, some with dial, 
pointer and escutcheon. All have knobs 
and connection diagrams. 

MODEL PRT5 - Manual type, 3 coils, 
aerial, RF amp and osc. Size 2" x 13/4" 
x 3/4" with 2" shaft. $1.95 

MODEL PRT6 - MSP Manual type, 3 
coils, aerial, RF amp and osc. Size 214" x 
1.1/4" x 1.1/4" with 1%" shaft. 
MODEL PRT9 - Manula type 4 coils. 
Same  as  push-button  type but with 
tuning spindle and dial pointer. Stock 
No. 044-043. $1.50. 

As  above,  with  chromed  metal  dial 
photo and all states dial. $2.25 
MODEL PRT10 - Manula type 3 coils. 
Same as push-button but with tuning 

spindle and dial pointer. Stock No. 037. 
$1.50. 

As above, but with chromed metal dial 
plate and all states dial. $2.25. 

MODEL PRT15 - Push-button/manual 
type, 4 coils. A high-grade tuner with 
long-life  mechanism  and  resettable 

push-buttons. Comes complete with dial 
pointer,  push-knobs,  tuning  spindle. 
Stock No. 029-047-052. $2.90 
As above but with chromed metal dial 
plate and all states dial. $3.90. 



OUR HIGH FIDELITY TURNTABLES 
ARE SO VERY SPECIAL. 

I 

When, for years you've been 
making fine record players 
carrying the greatest names in 
Japanese Hi-Fi, there comes a 
time when you would like to have 
your own name on some of your 
products for a change. 
Especially when the latest models 
are the result of two decades 
experience in making nothing but 
turntables. 
CEC has now produced three new 
models —representing the three 
classic record player modes 
demanded by Hi-Fi enthusiasts. 

W E 

( ) A VN  

Basic Belt Drive 
CEC BD 2000A  $139 

Fully Automatic 
CEC BA 600  $169 

Deluxe Hi-performance 
Stereo or 4 Channel 
CEC BD 6000 $199 

Simplified, rugged mechanisms 
offering complete reliability and 
long life. Guaranteed Five Years. 
All complete with cartridge, base, 
plexiglas cover. 

E E C 
RECORD PLAYING EQUIPMENT 
is distributed to specialist 
High Fidelity Dealers through-
out the Commonwealth by  JERVIS AUSTRALIA PTY. LTD., P.O. Box 6, Brookvale, N.S.W. 2100. Telephone 939 2922 
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INCOMPARABLE 
JANSZEN 

H.ROWE 
&CO PTY LTD 

ADELAIDE 
BRISBANE 
HOBART 
MELBOURNE 
PERTH 
SYDNEY 

A Member of the 
Hecla Rowe Group Sole Australian Agents 

When we say Janszen is incomparable we mean it... 
but not without qualification. 
Janszen was the original electrostatic manufacturer in the 
United States, and has developed electrostatic speakers 
for more than 20 years. 
Janszen offers the dedicated high fidelity enthusiast the 
highest level of technical excellence and performance 
that is unmatched. 
Want to know more about Janszen? 
See your high fidelity retailer now. 
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SCOPE 
SOLDERING IRONS 

Buy a SCOPE and join the club of satisfied users — 
you need not keep it a secret, others don't. That's 
why SCOPE is known at all the best places —in the 
tool kit, on the bench, in the boot, on the kitchen 
table, in the garage, on the service truck, in the 
engine room, even on the roof .... Wherever SCOPE 
goes it gives you the best service —and a host of 
satisfied users will agree it is the FASTEST, the 
EASIEST, the SAFEST ... THE BEST. 

ECONOMICAL 
Consumes current only whilst in use. Scope 
performs all the functions of other irons from 40t0 
150 Watts. (Miniscope —up to 75 Watts). 

FAST 
Fast heating due to the unique replaceable carbon 
element. Only 5 to 6 seconds' initial heating up time 
from cold, then practically instantaneous. 

VERSATILE 
Copes with all soldering jobs —from miniature 
components to large solder lugs. Temperature 
control at your finger tips. Heat only when, where 
and as much as needed. 

SAFE 
Low voltage operation. Scope irons operate from 
2.5V to 6V. 
For your complete protection and the satisfactory 
operation of your Scope iron, demand and use THE 
natronic TRANSFORMER which incorporates a 
specially designed ELECTROSTATIC SHIELD. 
It is the only transformer approved by SCOPE 
Laboratories. 

MINISCOPE 

SPARE PARTS 
No expensive resistance wire heating elements to 
replace. Maintenance without special tools. Spare 
tips, carbon elements and other parts readily 
available from your Scope Distributor. 
Scope products are available from all major 
electrical wholesalers and Hardware Stores 
throughout Australia and from H. W. Clarke, 
Wellington and Auckland, New Zealand. 

The Scope is yours to have and to maintain easily. 
It's an Australian made. 

1 4 01,...., ,......,.  . _ --. . ....... \  

ibb  ik 

CONVENIENT 
Ideal for those almost inaccessible spots. No 
burning of adjacent insulation. 

LIGHT WEIGHT 
Scope weighs only 31/2  oz. 
Miniscope 13/4  oz. 

All irons are supplied complete with a spare tip and 
two elements. 
Modern two-tone styling, together with a strong 
stainless steel barrel is a feature of the De-Luxe 
Iron, which comes in a handy re-usable plastic 
pouch. The Standard economy version, with black 
handle and mild steel barrel, is supplied in a 
cardboard fibre pack. 

natronic transformer 
•Approved by electricity authorities ( 1-1  

APP. No, N/360/6894-5 

ETCHING 
TOOL 
Prevent theft. 
etch your name or symbol 
on personal possessions 

Distinct, permanent identification can be made in 
moments with the VIBROSCOPE on any metal, 
ferrous or npn ferrous, hardened or annealed, dull 
or polished. 
Not just a surface marker, the etching action of the 
Vibroscope produces good penetration with lasting 
results. Simply attach to a 4V accumulator, or 6V car 
battery, or Scope iron mains transformer and the 
Vibroscope electric etching tool is ready for action. 
Anyone who can write can use Vibroscope — 
make "your" mark for security. 
Maintenance is ridiculously simple. When the long 
wearing tungsten tip or core of the vibrating steel 
plunger wears out, it is very easily replaced and 
spares are readily available from all suppliers of 
Scope products. 

VIBROSCOPF 

Interstata Agents 
HOB. TAS.  34 2811 
LAUN. TS.  31 5545 
PERTH W.A. 81 4155 
ADEL. S.A.  23 1971 
BRIS. OLD.  21 1933 
New Zealand 
H. W. CLARKE 
(N.Z.) LTD. 

N ATR O NI CS PTY. LI MITE D 
IR H C O MPO NE NTS DIVISI O N 

THE CRESCENT, KINGSGROVE, N.S.W. 2208. PHONE: 50-0111 

74 RAGLAN ST., PRESTON, VIC. 3072. PHON E 44-5021 

Please Post free SCOPE literature 

NAME 

f.DDRESS 

CITY POSTCODE 
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ELECTRONICS  PART 
it's easy! 

Detection and amplification — how it all started 

BY THE LATTER part of the 18th 
century,  scientists  understood  the 
many obvious effects of electrostatics. 
They could generate electric charge at 
will with their "influence-machines". 
They could store charge in Leyden 
jars; could make it go where the 
experimenter wished it to and they 
could detect it by watching the leaves 
diverge  in an electroscope or the 
movement of a pair of pith balls (Fig. 
1 and 2). 
At the same time, social aspects of 
existence created a faster pace in 
commerce and in people's way of life, 
and this in turn created the need for 
faster means of communication. The 
mail coaches, travelling at an average 
of twelve kilometres per hour (at the 
best!), were just not up to the growing 
needs of the time. 
Against this background, various men 
of science investigated how they might 
use electricity to send signals over long 
d istances. 
In 1753 Charles Morrison proposed 
using  electrostatic  discharge  along 

Fig. 1. Pith ball apparatus for detecting 
charge. If the balls are charged, with the same 
polarity, they are held apart by the electro-
static field. 

cables as a means of communication 
but it was George Lesage who actually 
first did this — in 1774. But it was one 
thing to send charge, another to detect 
its arrival. 

IN SEARCH OF A DETECTOR 

In 1810 Sommering (Professor of 
Anatomy at Kassel in German) built 
an ingenious detector, Fig. 3, in which 
a  minute  electrolytic  cell  (an 
electrolyte  is  an  electrically 
conducting solution)  produced gas 
bubbles when the electricity arrived 
and decomposed the fluid. Seeing 
these arrivals was a problem so he 
devised  a finely balanced inverted 
spoon  that was situated over the 
bubble-tube exit in the manner of a 
see-saw balance. When the gases were 
generated they collected under the 
spoon raising it to tip the balance. This 
in turn set off a mechanical alarm that 
could be heard with ease. Notice here, 
particularly, the need for amplification 
and how Sommering achieved it. As 
you can imagine the method was 

• • 

Fig. 2. The gold-leaf electroscope is another 
charge detector. If the plate at the top of the 
jar receives charge the gold leaves inside will 
diverge. 

somewhat  slow  but,  no  doubt, 
messages in some form of code could 
be sent faster than by mail coach. We 
can estimate the delay time would be 
about 10 seconds, not hours, or even 
days as required previously, so it was a 
big step forward.  As transmission 
distances increased, these experiments 
also  provided  increased  knowledge 
about the speed of electricity. 
Then came another vital discovery. 
Oersted, by chance in 1819, noticed 
that  electric  current  deflected  a 
magnetised  compass  needle.  The 
science of electro-magnetism thus had 
its beginnings, and was rapidly seen as 
a tool  to provide new forms of 
detection. Oersted soon had a rig 
established (in 1820) to detect arriving 
currents — the needle-telegraph was 
born. By this time electricity could 
also be produced with primary-cell 
batteries — the voltaic-cell (after Volta 
who reported his design to the Royal 
Institution in London in 1800) was 
more easily used than the electrostatic 
"influence" generators. 
Needle-telegraphs  were  adopted 
rapidly and  numerous types were 
invented. Figure 4 shows the simplest 
design of terminal used in the middle 
19th century. Many designs were tried 
in an effort .to speed up the reading 
procedure, to increase the information 
rate of the communication link, and to 
reduce  the  required  skill  of the 
operator. Out of this endeavour we 
have inherited the inkpen recorder, the 
Schilling code (whereby a number of 
channels are used most efficiently 
without sending unused information), 
the punched tape concept of data 
storage, the modern teletype machine 
and  frequency  and  time-division 
multiplexing.  These  pioneers  too 
found the need for amplification as we 
will explore a little later in this section 
of our course. 
The activity in this prior-electronic 
era  —  no  therm ion ic valves  or 
transistors then — can be likened to 
the pace we see in electronics today. 
Innumerable forms of telegraph were 
devised. Indeed by 1850, a practical 
French telegraph system was clocked 
officially at a send/receive rate of 40 
words in 4.5 minutes (over 350 km). 
Subsequent tests showed that the 
system could operate at six words per 
second over distances of 2000 km. The 
first  under-sea-cable  telegraphy 
channel — across the English Channel 
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Fig.3. Sommering's 1810 electrolytic detection telegraph. The central voltaic pile provided 
electric current that was applied to the channel representing the letter to be sent. Current 
at the receiving end (LHS) produced gas, by electrolytic action; which raised the balanced 
spoon and caused a lead ball :o drop through the funnel onto the bell. It really worked but 
the problem of finding which channel was in use must have been time consuming. 

to France was laid in 1850. It only 
lasted a few hours but it proved that a 
submarine cable-link was feasible. 
However signals arriving across the 
(later laid) Atlantic cables were still 
very  poor  indeed  because of the 
considerable capacitive effect of the 
cable. It was like trying to send a 
square wave signal down a line which 
was  connected  to  a very  large 
paralleled capacitor — the received 
pulse was thus badly distorted and the 
problems of detection were still most 
severe. A real breakthrough was made 
when  Lord  Kelvin,  then  William 
Thomson, designed a very sensitive 
mirror galvanometer by which one 
could 'see' the arriving code pulses 
(the moving-coil of this type of meter 
rotated a mirror which deflected a 
light spot across a scale — Fig. 5). The 
use of this instrument enabled the first 
signals to be exchanged between the 
U.S.A. and Britain, in 1858. 
In the 1880s, Heaviside suggested 
that loading the cable with added 
inductance  would  cancel out the 
capacitive reactance. This was found 
to  improve  performance  greatly 
(remember our related discussion of 
vector  diagrams).  Discrete, 
lump-loading, (that is inductors added 
at intervals) was used originally but 
today we add inductance by winding a 
continuous Mumetal strip around the 
inner core. 

THE BIRTH OF RADIO 

By  1900,  cable-telegraphy  over 
cables was totally accepted, but by 
this time another system — radio — 

was emerging as a contender for 
speedy communication. It too posed 
severe detection (and amplification) 
problems. 

In  1886  Hertz  made  the  first 
practical observations which proved 

Fig.4. A typical, single-
needle, telegraph terminal 
of the middle 19th 
century. The handle 
was turned to the left, 
or right, causing the 
needle at both ends 
to move accordingly. 
The code sequence of 
movements decided 
the letter sent and 
received. 

that electro-magnetic radiation did 
exist. He explored its properties but 
felt it was of little practical use to 
mankind!  Hertz died 'in 1894 not 
knowing what a vast technology he 
had initiated. 
In that same year Marconi, then 20 
years old, became interested in the 
various Hertzian wave phenomena and 
carried out many experiments using 
equipment based on other people's 
designs. Guglielmo Marconi was not an 
originator  of  ideas,  rather  an 
accomplished developer of established 
technique — he took existing ideas and 
made them work better and in more 
useful ways. 
Hertz  had  used  arc-discharge to 
produce high-frequency ac current in 
his sending aerial, and a minute spark 
gap across an antenna to see, or detect, 
its reception. 
Later on, Oliver Lodge (in 1894 
again) managed to transmit and detect 
18 cm wavelength radiation at a 20 
metre range (through walls) using an 
improved detector — which he named 
the coherer. 
In the coherer method of detection 
E.M. radiation causes metallic filings 
(the most common type) to change 
from  high  resistance  to  a low 
resistance.  De-cohering  was 
accomplished by a gentle tap with a 
little hammer. There were many kinds 
of coherer (see Fig. 6), but Marconi's 

nickel and silver filings design was 
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ELECTRONICS 
it's easy! 

probably the most sensitive. Improved 
antenna design increased range to a 
kilometre and radio telegraphy was 
started as an alternative to cables 
which were still proving troublesome 
across waterways. 
The coherer was somewhat limited, it 
had to be tapped to restore it — (one 
of  Marconi's  1899  detectors 
incorporated  automatic control to 
provide a restoring tap after a pulse of 
radiation  was  detected)  — 
consequently  experimenters  looked 
for a better way to 'see' the signals. 
Next in line (in 1902) came the 
magnetic-detector. Compared with the 
coherer this new device had higher 
sensitivity,  better  discrimination 
against  noise  and  faster  overall 
response and reset time. Its principle 
(again developed but not invented by 
Marconi) was based on Rutherford's 
1895 discovery that a superimposed 
high-frequency signal applied to an 
electro-magnet makes it more sensitive 
to ac signals. (This principle is still 
used today in magnetic tape recorders 
— it is called high-frequency bias.) 
The continuous band of the Marconi 
magnetic detector, shown in Fig. 7, is 
made of iron wires and was driven as 
an endless belt by clockwork. In the 
centre were two horseshoe magnets 
that  provided  steady  remanent 
magnetism in the wire as it passed. At 
the same point were two coaxial coils 
surrounding the wire; one went to the 
antenna, the other to headphones. 
Under normal conditions the wire 
experienced  no  change  in  field 
strength, just a steady unchanging 
value, and no voltages were induced in 
the headphone coil. If, however, a 
voltage occurred in the antenna coil, 

this induced a signal in the headphone 
coil, which then followed the audio 
frequency,  thus  reproducing  the 
original audible buzz of each code bit. 
The  magnetic detector was also 
investigated by Wilson and Fvans in 
1897 in an attempt to trigger remote 
devices — torpedoes, in fact. 

THERMIONIC VALVES 

Marconi did not play a dominant role 
in development of the thermionic 
valves that were soon to replace the 
magnetic detector. That achievement 
went to Sir Ambrose Fleming who 
pioneered the diode or two-element 
thermionic valve. 
In the years closely preceeding 1904, 
Edison had discovered an effect that 
he  could  not  explain.  His 
incandescent, carbon-filament lamps 
blackened with use. To investigate the 
problem he added a second plate 
inside the glass envelope (as shown in 
Fig.8a). He found, to his surprise, that 
current flowed between the filament 
and the plate, when the latter was 
wired to the positive terminal of a 
battery,  but  nol  when reversed. 
History has it that he did not realise 
the implications of this finding, but he 
had  in fact constructed  the first 
thermionic valve rectifier. The effect 
became known as the Edison effect. 
Ambrose  Fleming  recognised  the 
useful properties of Edison's device. 
He  went  on  to  improve  its 
performance and  apply  it to the 
detection of coded-radio signals. It 
also enabled analogue, (continuously 
varying) voice signals to be transmitted 
and detected with greater simplicity 
than any then-existing method. At last 
a really  satisfactory  rectifier was 
avai lable. 
The valve era of electronics was born. 
Fleming's diodes (see Fig. 8b) were 
adopted immediately for weak signal 
rectification. 

ELECTR ICS may be said to be the application of 
electricity to passive components (or electric motors 
etc) where signal amplification is not necessary (eg an 
electric drill, house wiring etc). 
Electronics,  in  the  broadest  sense,  covers 
applications requiring the use of active devices 
(transistors, vacuum tubes, integrated circuits) for 
controlled signal amplification, eg, speed control, 
radio, television etc. 
No clear cut definition is possible, however, for a 
relay amplifies (small signal in coil controls large 
signal through contacts) and thus may be considered 
as either an electric, or an electronic device. Further, 
the humble crystal set contains no active devices, nor 
source of energy other than that received by the 
aerial, yet it, is considered part of the electronic 
discipline. 
Nevertheless, our definition is close enough. 

But that was not the end of the 
development for yet another discovery 
was the rectifying  property of a 
pressure contact  made between a 
crystal, such as galena, and a fine wire. 
This is, of course, the "cat's whisker" 
detector mentioned in the previous 
article in this series. Undoubtedly, this 
was  the  forerunner  of  the 
point-contact type of semiconducting 
diode  and  the junction-diodes of 
today. 
Today; thermionic valves find little 
place in new designs but they are still 
used in high-frequency or high-power 
equipment — we will describe their 
operation later in this series. 
Let us now turn to the second great 
problem of those days — that of 
amplification. 

AMPLIFICATION 
The ability to rectify ac signals into a 
dc form was a great step toward 
establishing an electronic discipline. 
But more significant again was the 
final break through when a thermionic 
amplifier valve was devised in 1907. 
To fully appreciate how useful it is to 
be  able  to  amplify small  signals 
routinely, we need to look at the 
methods available to designers before 
this time. 
We have discussed in earlier parts 
how an electronic system is basically a 
means of communicating one physical 
effect of the natural world from one 
place to another, electronic circuitry 
providing the most convenient energy 
transmission  medium  for  most 
purposes. 
Many of the physical effects to be 
transmitted are too small to be sensed 
by our normal physiological senses. 
The need might be to hear the noises 
of insects, to see the behaviour of 
biological cells, to hear and see each 
other when out of normal range or to 
see minute movements. In each of 

Fig.5. Kelvin's mirror galvonometer (1858). The oil lamp, at left, 
provided a light beam that was deflected by a mirror mounted on the 
coil of the galvanometer at right. The deflected beam moved across 
the calibrated scale at centre. 
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these, and many other examples, the 
energy level of the original signal is 
inadequate to satisfactorily operate 
our detectors and  some mean  is 
needed to amplify the effect. We also 
refer to this as adding gain to the 
system.  Electrical  scientists  and 
engineers prior to 1912 had a tough 
time, for gain was just not to be had 
without the application of ingenuity 
and cunning. 

EARLY DEVICES 

In  1858  Thomson  invented  the 
mirror  galvanometer as mentioned 
above. That provided gain by using the 
optical lever principle, but it did not 
provide electrical amplification,for the 
output form was a displacement, not 
an electrical quantity. 
Mechanical levers were often used to 
provide  increaf.....d  displacement 
amplitude.  In  seismology,  minute 
movements  of  inertial  mass were 
transformed  into  considerable 
deflections of a stylus, by using levers 
and  long  arms.  Shaw  and  Laws 
(around  1900)  measured  the 
magneto-strictive length changes of 
nickel with  their  6-lever "electric 
micrometer": the micrometer screw 
was turned (see Fig.  11) until a 
contact was made. 
Early designs of gramophones and 
recorders usually managed with one 
input or output trumpet but the 
Colu mbia  quadruple-disc 
"gramophone"  of  1904  had  four 
trumpets to provide enough signal to 
cope with an audience of 20,000 
people. One design of early telephone 
mouthpiece used two trumpets to 
couple the speech vibrations to no less 
than 12 microphone units! 
Prior  to  the  discovery  of  the 
amplifying  valve  the  dominant 
electrical  gain  device  was  the 
electro-mechanical  relay.  We  have 
already met the relay in an early 
practical exercise. Today their form 
has little changed from the first unit 
devised by Wheatstone in 1837, (Fig. 
12), it was used to operate a bell. 
Today, relays can be made much 
smaller and with great reliability but 
the principle remains unchanged. 
Relays can  only  produce digital 
signals, the contact is either open or 
closed. Because of this, whilst relays 
are  invaluable  in  dot-dash  type 
telegraphy,  they  are  useless  in 
voice-telephone work. 
Nevertheless,  the  relay  principle 
played a vital part in early electrical 
developments for, as well as being able 
to amplify signal levels, they provided 
the means of driving equipment — 
automatic feeds for arc-lamps, clock 
rewinders,  alarm  releases,  printing 
telegraphs and step-by-step telephone 
exchange selector switches. Provided 
digital operation sufficed, relays could 

Fig.6. Equipment used by Lodge (1894) to detect electro-magnetic radiation. Two types 
of coherers, used as detectors, are shown. (top right and bottom left). 

easily provide stable gains of a million 
or more. Brown's signal regenerator of 
1899 used a relay, to sense the level of 
incoming poor-quality pulses from 
underwater cables, and hence to gate 
out clean levels thus repeating the 
original pulse signal. 
All manner of methods were tried to 
obtain  amplification  of  analogue 
(continuously  varying)  electrical 
signals. Probably the most successful 
before  the  thermionic  valve  was 
Shreeves' electromechanical telephone 
repeater unit, but it came too late 
(1910)  to help the art. Shreeves' 
device consisted of a nicely packaged 
telephone  receiver  ear-piece 
mechanism  driving  a mouthpiece 
mechanism as a combined single unit. 
The  mouthpiece  used  a method 
whereby a dc bias current is modified 
by the audio-frequency signals of the 

Fig.?. Marconi's magnetic detector of 1902. 

earpiece.  Gain  was,  thereby, 
introduced by controlling the rate at 
which power flowed from the biassing 
power source into the output circuit. 
The input energy only had to decide 
the rate of output power flow; it did 
not have to provide it. (This, as was 
pointed out earlier in the series, is the 
definition of an amplifier). 

THE VALVE AMPLIFIER 
In 1907 Lee de Forest conceived the 
idea of introducing a perforated metal 
plate, (Fig. 9) between the filament 
and plate of the Fleming diode valve — 
this was the first triode valve. They 
were known as "Audions" and by 
1912 were in use as amplifiers. 
Their  operation  is  quite 
straightforward.  A voltage of the 
correct polarity (anode positive) will 
cause a current to flow between the 
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ELECTRONICS 
it's easy! 

• 
FIG. 88 

PLATE 

GALVANOMETER 

POSITI VE 

FIG. 8A 

E LECTRONS 

FILAMENT 

NEGATIVE 

filament  (cathode)  and  the plate 
(anode) if the grid is left unconnected. 
Signals connected to the grid either 
allow or prevent this action depending 
upon their polarity and magnitude — 
as shown in Fig. 9. A small varying 
signal  voltage applied to the grid 
controls the flow of a large current in 
the anode circuit, thus obtaining gain 
(by producing a signal larger than that 

fed in). 
Early  "audions"  were  not 

particularly good amplifiers but they 
could  be  cascaded  to  provide 
increasing  signal.  They  were also 
incapable of carrying much current to 
begin with. By 1922, however, 5 kW 
valves had been developed and by 
1930, 1000 kW valves existed along 
with  peanut-sized  units for  radio 
receiver work. 
The  German  designed  Loewe 
multiple-valve receiver of 1930 was 
especially interesting for it contained, 
in a single glass envelope, three triodes 

J 

Fig.8a. The Edison effect (b) Three of the 

actual diode valves used by Fleming in 
1904. 

along with the resistors and capacitors 
needed  for the three gain stages. 
Perhaps this was the first integrated 
cur.cusi+ The advent of valves gave 
considerable  impetus  to  the 
development of electronics for they 
gave designers a new dimension of 
freedom. It became reasonably easy to 
build  amplifiers, oscillators, digital 
circuits  (the  digital  computer), 
measuring  instruments  (the  first 
vacuum tube voltmeter was probably 
that  originated  at  Cambridge 
University by Mallin in 1922), battery 
eliminators, successful television — the 
list is virtually endless. 

TRANSISTORS 

Valve  technology  continued  to 
improve, but by the early 1950's the 
shortcomings of valves — excessive 
size, power dissipation and cost — 
were becoming an intolerable barrier 
to  further  progress.  Early  digital 
computers filled many rooms of a 
building, portable radio sets needed 
large batteries etc. A new development 
was needed, and in 1947 the first 
practical transistor amplifying element 
was produced to fill the waiting need. 
The idea had been around for several 
decades but the necessary production 
technology had not been available. 
This  development  initiated  the 
so-called solid-state era that we now 
enjoy. Today, transistors are used by 
the hundred and even thousand in 
modern integrated circuits. We now 
are truly  at a systems level, for 
electronic designers today think more 
in terms of the capability of given 

30 VOLT 
BATTERY 

circuit blocks than about how to 
interconnect  separate,  discrete 
elements. 
The foundation element of active 
circuit system blocks is the amplifier. 
In articles that follow we shall discuss 
this  vital  component  assembly 
considering it as a black box that 
behaves in different ways depending 
upon how passive components are 
connected around it. Our study of 
amplifiers  will  include  a brief 
introduction to the thermionic valve 

INCOMING SIGNAL 

TO AERIAL 

GRID 

ED 

4 VOLT 
BATTERY 

FILAMENT 
ELECTRONS 
NEGATIVE 

BATTERY 

PLATE 
POSITIVE 

GRID \ 

ED GRID POSITIVE 

THE BOMBARDMENT OF THE 
PLATE BY ELECTRONS 

FILAMENT 
ELECTRONS 
NEGATIVE 

PLATE 
POSITIVE 

GRID \ 

el) GRID NOW NEGATIVE 

BATTERY 

SHOWING HOW THE GRID PREVENTS 
THE ELECTRONS FROM REACHING THE PLATE 

Fig.9. The triode value, invented by Lee De 
Forest, and a schematic of how it works. 
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AC INPUT 

ANODE  CATHODE 

MODULATED 
- CARRIER WAVE 

•  • / 

SMOOTHED 
OUTPUT 

RECTIFIED 
CARRIER 

AVERAGE 
OF CARRIER 

OUTPUT 

ta) RECTIFICATION - 
THE ONE WAY VALVE 

A diode, as we have seen earlier, acts as a one-way 
valve for current flow. The symbol for a diode is 

11 n shown in Fig. 10a. The two leads of the diode are 
named cathode and anode, and the diode will only 
conduct when the anode is more positive than the 
cathode. 
One major application of diodes is in the conversion 
of ac to dc. When sine waves are applied to a diode 

(c)  circuit (Fig.10b), the negative half-cycles will be 

blocked. The diode will only conduct when the anode 
of the diode is positive with respect to its cathode. 
The result will be pulses of current which may then 
be smoothed into a steady, direct current by the 
action of a capacitor (Fig. 10c), 
This process, of converting ac into dc, is called 
RECTIFICATION, and a diode constructed for this 
purpose is called a RECTIFIER. 
As most electronic apparatus requires a source of 
smooth dc power, and as the mains power supply 

(di  comes to us as ac, the process of the rectification is 
fundamental to modern electronic systems. 
Further, if an ac waveform, modulated as shown in 
Fig. 10d, is applied to the circuit of Fig. 10c and the 
time constant of CR is chosen to be much longer than 
the period of the carrier signal but short compared to 
the minimum period of the modulation frequency, 
the circuit of Fig. 10c will effectively demodulate, or 
detect,  the signal thus  recovering the original 
modulation as shown in Fig. 10e, such a circuit is 
called a DETECTOR circuit. 

lel  Diodes may also be used to protect equipment 
against reversed connection of the power supply, to 
protect against excessive input voltages and for a 
whole host of other applications. 

amplifier: it will be brief because the 
technology  is  now  outdated. 
Nevertheless, it still is used in many 
measuring instruments and electronic 
devices and, the principles involved 
align with those used in solid-state 
amplifier circuitry. It will also help 
those trained in valve technology to 
better appreciate the operation of 
transistors. 
The course will then describe the 
necessary  basics of semiconducting 
amplifier components without undue 
explanation of semiconductor theory 
— that will be left to added reading, 
for a thorough knowledge of the 
physics  of  semiconductors is not 
necessary for an appreciation of the 
electronic discipline. 

Fig. 12. Cooke and Wheatone's 
relay of 1837 — the first. Current 
entering the wires on the left 
caused the compass needle 
'ab' in the coil M to rotate 
making two mercury contacts 
at a. This in turn operated the 
bell hammer by means of an 
electro-magnet (E) and 
battery (B). 

CONTACT 

e- 

MAGNET COIL 
AROUND NICKEL ROD 

Fig. 11. Mechanical methods were often 
used to provide gain before valves were 
invented. This "electric micrometer" was 
able to sense 5 10-10 m displacements. 

101 ELECTRONICS TODAY INTERNATIONAL — AUGUS— 1974 



ELECTRONICS 
e   

NORMALLY 
CLOSED 
CONTACTS 

in practice 

Fig. 13. In 1842 Morse 
demonstrated wireless elec-
trical communications using 
the ground as "wires". 

ELECTRICITY  flows through the 
ground with ease. In 1842 Morse 
showed that he could communicate 
across a river in New York without 
wires. He used the principle shown in 
Fig. 13. The plates P were made of 
copper and were deeply sunk into the 
mud. He established that the current 
flowing across the river was propor-

PLATES 
BURIED 
IN GROUND 

tional to the plate size, and to the 
distance between the plates on each 
side. (The current paths do not short 
out!) Lindsay signalled across the 1.5 
km width of the river Tay, Scotland, 
in 1854 by this means. After this, 
many attempts were made to bridge 
larger distances but as the method is 
very inefficient little came of such 
effort. 
This intriguing technique is easily 
demonstrated using the circuit of Fig. 
14. It uses a buzzer oscillator similar 
to that shown in Part 5. It is left to 
you to experiment with plate size and 
spacing. The idea is not restricted for 
spanning water only — it works for 
continuous ground.  • 

HIGH IMPEDANCE 
EAR PIECE 
OR HEADPHONES 

Fig. 14. Circuit diagram for a wireless 
communication link. (the term 
wireless not to be confused with the name 
formally given to radio). The relay acts 
as a simple buzzer. 

with Australia's 
most-read motoring magazine 
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MEASUREMEN aTOMPUTATION: WORKING FOR YOU —YOUR WAY   

Most frequency counters 
are cheap at half the price. 

HP's new 5381A and 5382A are 
half the price 

DUTY PAID PRICES 

But traditional Hewlett-Packard profes-
sional performance is still there. How can 
Hewlett-Packard slash costs in half and 
still offer quality? Part of the secret lies 
in very efficient production procedures. 
Don't let our prices deceive you. The 
5381A 80MHz, 7 digit display model and 
the 5382A 225MHz, 8 digit display unit, 
have been designed to deliver reliable, 
high quality operation in such varied areas 
as: Production Line Testing, Service Cali-
bration, Frequency Monitoring, Education 
and Training.  Both  use  high-stability 
crystal time bases, have 25-mV sensitivity, 
make ratio as well as frequency measure-
ments, and incorporate high-visibility 7-
segment LEDs. 

As this offer probably sounds incredible, 
you will want to check first hand. Send the 
coupon below for an obligation-free hands-
on demonstration. You'll want to tell your 
friends about our counters frequently. 

rPlease mail coupon to address below for demonstration 
or further information on HP's new low-cost quality 
frequency counters. 

Ej Please send detailed information only on: 

El HP 5301A; 0 HP 5302A 
E Please ring to arrange appointment for demonstration 
Name 

Address 

P/Code 
Telephone no. 
Publication name 

h - HE WLETT ilk PACKARD 

Sales and service from 172 offices in 65 countries. 
Ausiraiia 31 41 Joseph Street Blackburn 3130. Victoria Telephone 

89 61351  Olher 011iCes  Adelaide  Brisbane  Canberra  Perth and 
Syirey AVso Auckianc and Wellington New Zealand 

90431/30130   
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HAM RADIO SUPPLIES 
MAIL ORDER SPECIALISTS 

67.7329  323 Elizabeth Street, Melbourne (2 doors from Little Lonsdale Street) 67-4286 

MODEL OL-64D/P 
MULTIMETER 

20,000 ohms per volt. 
DC volts: 0.025, 1, 10, 
50, 250, 500, 1000 (at 
20K o.p.v.), 5000 (at 
10K o.p.v.). AV volts: 
0-10, 50, 250, 1000 (at 
8K ca,p.v.). DC current: 
50uA,  lmA,  50  mA, 
500  mA,  10  amps. 
Resistance:  0-4 K, 

4uuK, 4M, 40 megohms. DB scale — 20 to 
plus 36 dB. Capacitance: 250pF to 0.02uF. 
Inductance: 0-5000 H. Size: 53/4 x 4-1/6 x 
13/4 in. Price $19.75 p.p. 50c. 

CT-500/).$16.75 
Popular,  mediu m-size, 
mirr or  scal e. 
Overload-Protected. 
AC/V:  b y,  50 V, 
250 V,  500V,  1000V, 
00,000E2,,V) 
DC/V: 2.5V, b y, 50V, 
250V, •AO0V,  5000V 
(20,000S //V) 
DC/A:  50/.1A,  5mA, 
50mA, 500AnA. 
OH M: 12k1Z, 120k 0, 1.2 MS-2, 12M V, 
db: — 20db to +62db. 
Approx. size: 51/2 " x 3-5/8" x 13/4 ". PP. 50c. 

41' 

$200.00 
MODEL 674 
High-gain  single  sideband  or  A.M.  23 
channel. Transceiver, 5 watts A.M., 15 
watts P.E.P. sideband, all channel crystals 
Included. ANL, noise blanker, PTT. mike, 
12volt D.C. operation, R.F. output and 
"5"  meter  with  provision  for external 
receiver VFO control. 

KEN KP-202  2W, 144 MHz 
band.  FM.  Hand  held 
transceiver with crystals for 
4 channels provision for 6 
channels. 

150.00 
KCP/2  NICAU  battery 
charger & batteries. 

$35. 

BAR LOW-
WADLEY 
XCR-30 

a truly  portabli. 
co m munications 
receiver, based on 
the  W ADLEY 
LOOP  principle, 
the same principle 
as applied in the 
DELTAHET and RACAL receivers. A 
truly crystal-controlled highly sensitive 
multiple-heterodyne portable receiver of 
exceptional  stability with  continuous, 
uninterrupted coverage from 500 kHz to 
31 MHz. 
BARLO W-WADLEY  XCR-30  features 
include: Selectable USB/LSB, CW & AM 
reception,  frequency  read-out  10kHz 
throughout the entire range, calibration 
accuracy  within  5kHz,  antenna 
resonator, tuning signal-strength meter, 
zero-set control, clarifier-vernier tuning, 
MHz & kHz tuning controls, telescopic 
antenna. Power source: 6 type D dry 
cells: provision for external DC power 
supply. Weight 9 lbs; size 1142 x 71/2  x 
4In. 

kr  All for $225.00 

KENVVOOD/TRIO TS 520 
5 BAND SSB TRANSCEIVER 

512520 — TS520 — VF0520 
Specifications 
Frequency Range: 80 meter band — 3.50 
to 4.00 MHz; 40 meter band — 7.00 to 
7.30 MHz; 20 meter band — 14.00 to 
14.35 MHz; 15 meter band — 21.00 to 
21.45 MHz; 10 meter band — 28.00 to 
28.50 MHz, 28.50 to 29.10 MHz, 29.10 
to 29.70 MHZ; W WV — 10.00 MHz. 
Mode (Receive only) USB, LSB, CW. 
Input Power: 160 watts on 80 to 15 
meter band,  140  watts on 10 meter 
band. 

Antenna Impedance: 50 to 75 oh ms, 
unbalanced. 
Carrier Suppression: 40 dB. 
Unwanted Sideband Suppression: 40 dB. 
Harmonic Radiation — 40 dB. 
AF Response: 400 to 2,600 Hz (-6 dB). 

AudipsInput Sensitivity: High impedance 
(50k11) 0.5 /.1V for 10 dB (S+N)/N on 80 
to 15 meter band. 1.0 /.IV for 10 dB 
(S+N)/N on 10 meter band. 
Selectivity: SSB: 2.4 kHz (-6 dB), 4.4 
kHz (-60 dB), CW: 0.5 kHz (-6 dB), 
1.5 kHz (-60 dB), (with optional CW 
filter). 

Frequency Stability:  100  Hz per  30 
minutes after warm-up. 
Image Ratio: 50 dB. 
IF Rejection: 50 dB. 
AF Output Power: 1 watt (with 8 oh ms 
load and 10% H.D.) 

AF Output Impedance: 4 to 16 oh ms 
(Speaker or Headphone). 

Tube and Semiconductor Complement: 
3 tubes (2 x 52001, 12BY7A), 1 IC, 18 
FET's, 44 transistors, 84 Diodes. 
Power  Requirements:  120/220VAC, 
50/60 Hz; Transmit: 280 watts; Receive: 
26 watts (with heater-off) or 13.8 VDC; 
Transmit: 15 A mp; Receive: 0.6 A mp. 
Di mensions:  333 (13.11) wide x 150 
((i5n.90 1)). high  x 335 (13.19) deep m m 

Weight: 16 kg (35.2 lbs). 

Nett. amateur prices 

TS 520 $543.00, VFO 520 
$91.00, SP 520 $22.40. 

Also available 

Trio  QR666  general  coverage 
communications receiver solid state 550 
kHz — 30 MHz 6 bands. 

Price $296 
Trio  T R72009  144  MHz  band  car 
transceiver 12volt. $217.00. Please send 
S.A.E. for information on above items. 

SOLID STATE 
19 TRANSISTOR MULTI-
BAND RADIO — 9 RANGES 

$79 

_ 

AM, SW, FM, 
VHF, AIR, PB 
BATTERY/ELECTRIC 
COLOUR CODED 9 BAND DIAL 
1. AM 535 to 1600 kHz, 2. Marine 1-5 
to 4 MHz, 3 & 4. combined SW 4 to 12 
MHz, 5. 30 to 50 MHz, 6. 88 to 108 
MHz, 7, 8 & 9 combined VHF Aircraft 
145  MHz-174  MHz  incorporating 
weather band. 
Slider controls, Dial light, Fine tuning 
control,  Flip-up  Ti me  Zone  map, 
Telescope  antennas  complete  with 
batteries and AC cord. 
$79.00 p.p. $1.40 

AM/FM/A IR-PB-WB 

SOLID STATE 

RADIO 

VHF MONITOR 

battery electric 

$37.50 
SPECIFICATIONS 

Transistor:  12 Transistor, & 8 Diode; 
Frequency:  FM  88-108  MHz,  AM 
540-1600  kHz,  AIR-PB108-174  MHz; 
Power*  Output:  Maximum  500 m W, 
Undistorted  280  mW; Speaker: 3" 8 
ohms;  Earphone:  Magnetic  8 ohms; 
Power Source: DC 6V UM-2 x 4 pcs. or 
AC 230 Volt; Antenna: Ferrite bar for 
AM, Rod antenna for FM/AIR-PB-W13; 
Controls:  Volume  (w/on-off  switch); 
Selector  (A M/F M/AI R-PB- WB); 
Accessories:  Earphone  &  batteries: 
Dimensions:  3 3/8"  x 63/4" x 93/4"; 
Weight: Approx. 3 lb. 

NEW REDUCED PRICE 
TRIO COMM. RECEIVER 

• 
Trio  Model  9R59DE,  four  bands 
covering 540 kHz to 30 MHz., two 
mechanical  filters  for  maximum 
selectivity, product detector for SSB 
reception, large tuning and bandspread 
dials for accurate tuning, automatic 
noise  limiter,  calibrated  electrical 
bandspread.  S  meter  and  BFO,  2 
microvolts sensitivity for 10 dB. S—N 
ratio. 

AT NEW REDUCED PRICES 
$145 

TRADE-IN ACCEPTED 

MODEL NC-310 DE LUXE 
1 WATT 3 CHANNEL 
CB. TRANSCEIVER 
• WITH CALL SYSTEM 
• EXTERNAL AERIAL 
CONNECTION 

SPECIFICATIONS, NC-310 
Transistors: 13 
Channel  Nu mber:  3,  27.24 .0MHz 
Citz. Band 
Transmitter  Frequency  Tolerance: 
10.005% 
RF Input Power: 1 Watt 
Tone Call Frequency: 2000 Hz 
Receiver type: Superheterodyne 
Receiver Sensitivity: o.-/Av at 10 dB 
S/N 
Selectivity: 45 dB at ±10 kHz 
IF Frequency: 455 kHz 
Audio Output: 500 m W to External 
Speaker Jack 
Power  Supply:  8  UM-3  (penlite 
battery) 
Current  Drain:  Trans mitter: 
120-220mA 
Receiver: 20-130mA. 
Price $49.50 per unit or $99.00 pair 

1 

 .# 
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C&K Switch 
Selector 

The switch is to C & K 
because switches from 
C & K Components, Inc. 
(USA) are superior in 
every design aspect 
through engineering 
know-how and 
experience. Quality, 
craftsmanship and care 
make each of these 
switches a precision 
component. 

The types illustrated 
are simply a basic cross 
section of the range 
available. The range 
embraces the widest 
possible variety of 
switch combinations to 
meet every requirement 
. . . Toggles, Rockers. 
Illuminated Rockers, 
Paddle Handle, 
Pushbutton. 

Miniature, 
subminiature and 
microminiature sizes in 
many circuit/position 
configurations are 
available in one, two, 
three and four pole 
models. All switches 
feature rugged 
construction and simple 
mounting . . . long-term, 
trouble free operation is 
ensured. 
Toggle switch 
contacts are rated 2 
amps @ 240 VAC and 
5 amps @ 28 VDC 
resistive load. 

A catalogue 
containing full 
specifications, options, 
mounting information, 
panel layouts, etc., is 
available on request. 

PLESSEY CD 
Plessey Australia Ply Limited 
Components Division 

Box 2 PO Villawood NSW 2163 
Telephone 72 0133 Telex 20384 

MELB.: Zephyr Products 
Pty. LA. 56 7231. ADEL.' 
K. D. Fisher & Co. 223 6204. 
PERTH: H. J. McQuillan Pty. 
Ltd. 68 7111. N.Z.: 
Henderson (N.Z.) 6 4183. 

Subminiirure 
momentary 
pushbutton 

K Lockmi lever 

Submin4 lure 
single th -ow 
pushbutt3n 

Standard 
subminiature 
toggle 

Snap-in 
illuminated 
rocker 

approx. 14. size 

44 Paddle 
handle 

approx. 1/3 size 

Subminiature 
momentary 
pushbutton 

Right angle 
mounting / Short 
toggle 

rr,t 

Right angle 
PC mounting 
pushbutton 

Right angle 
mounting/Standard 
toggle 

Microminiature  41 Rocker 
single' throw  Wire wrap 
pushbutton  terminals 

approx. Xi s,ze 



Lloyd's Accumatic 999 Pocket Slide-Rule Calculator 

The new Lloyd s Accumatic 
999 is like having an elec-
tronic slide-rule at your 
fingertips—only better 
because it does even more 
than a slide-rule! And its 
faster too. The Accumatic 999 
can solve a complex scientific 
problem with split-second 
accuracy. It s really the perfect 
calculator value for the scien-
tist. engineer, mathematician, 
accountant. banker, teacher. 
architect, or any math-using 
professional. 

The Accumatic 999 puts all 
these capabilities in the palm 
of your hand: 

• TRIGONOMETRIC FUNC-
TIONS IN DEGREES OR 
RADIANS Besides performing 
all common arithmetic functions 
(addition, subtraction. multipli-
cation and division). the 
Accumatic 999 can instantly 
give you the sine, cosine, or 
tangent of any angle. as well as 
the inverse of any of these 
functions Ci e arc sine. etc ) 
And an exclusive degree/radian 
conversion switch allows you to 
compute in radians as well as 
degrees - a feature unavailable 
on most other slide-rule 
calculators 
A EXPONENTIAL FUNC-
TIONS Natural logarithms 
(In x). natural antilogarithms 
(es). common logarithms (log 
x). common antilogarithms 
(10'). square roots ( x). recip-
rocals (;), and powers of 
numbers (0) are all easily 
computed on the Accumatic 
999 at the touch of a button 

• FULLY ADDRESSABLE 
MEMORY BANK In addition to 
its display register and its 
separate • constant" register. 
the Accumatic 999 has a'fully 
addressable memory bank that 
is the most advanced available 
to date An (m + x2) key auto-
matically squares a number 
and enters it into memory— 
very handy for finding the hypot-
enuse of a right triangle when 

$130.00 
PLUS SALES TAX IF APPLICABLE 

(Students eligible to purchase 
the E999 sales tax exempt) 

the other 2 sides are known It 
also has 5 additional memory 
keys to perform other memory 
functions 

A EIGHT-DIGIT DIGITRON' 
DISPLAY A brilliant 8-digit 
Digitron display is located at the 
top of the calculator This 
patented display is actually 
brighter and superior in legi-
bility to the light emitting diodes 
(LED s) found on many other 
calculators The display also 
contains an overflow (error) 
indicator as well as a negative 
number (minus) indicator The 
wrap-around decimal feature 
enables calculations to proceed 
even when answers exceed 
8-digits 

• OTHER SPECIAL FUNC-
TIONS Other important 
function keys on the Accumatic 
999 include Pi  ) key, a multi-
purpose Clear. (C) key. Data 
Recovery (DR) key. and 
Change Sign (+/—) key And 
in addition to performing basic 
geometric, trigonometric and 
logarithmic functions, the 
Accumatic 999 is capable of 
executing certain otner ad-
vanced operations, including 
quadratic equations, hyperbolic 
and inverse hyperbolic func-
tions. and polar to rectangular 
transformations In the field of 
business and finance. the 
Accumatic 999 can compute 
compound interest, present 
value, and mortgage amortiza-
tion In statistics mean and 
standard deviation and chi 
squared evaluation In elec-
tronics charge on a capacitor 
and admittance problems 
There's no end to the 
Accumatic 999's versatility' 
A AC/DC OPERATION The 
Accumatic 999 operates off 4 
long -life alkaline rechargeable 
batteries And a combination 
AC adapter arid battery charger 
lets you save the batteries and 
run the instrument off 120 v011 
AC house current when you're 
near an outlet AC adapter/ 
charger and batteries are 
included with the unit 

Compare The Accumatic 999 To These Other Leading 
Slide-Rule Calculators! 

TI 
DESCRIPTION  SRIO 

Multiply (X)  YES 
Divide  YES 
Square (x2)  YES 
Reciprocal (;)  YES 
Square Root (1\ x)  YES 
Change Sign (+1—)  YES 
Add (+1  YES 
Subtract (—)  YES 
Scientific (x10xx)  YES 
Notation 
No of Digits 
Readable 
Pi  )  NO 
Exponent (x, )  NO 
Natural (Ln x)  NO 
Logarithm 
Natural (e') 
Antilogarithm 
Common (Log x)  NO 
Logarithm 
Common (10 4)  NO 
Antilogarithm 
Trig Functions  NO 
Memory  NO 

MECH. 
SLIDE 
RULE 

LLOYD'S 
HEWLETT  E999 
PACKARD  SLIDE 
HP35  RULE 

YES  YES 
YES  YES  YES 
YES  YES  YES 
NO  YES  YES 
YES  YES  YES 
NO  YES  YES 
NO  YES  YES 
NO  YES  YES 
NO  YES  NO 

8  3  10 

YES  YES  YES 
NO  YES  YES 
YES  YES  YES 

NO  YES  YES  YES 

YES  YES  YES 
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Send coupon for literature which 

describes  our  complete  range  of 
Calculators. 

From $17.99 onwards. 
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SOLID TANTALUM CAPACITORS 

These NEC resin-dipped tantalum 
capacitors  available  from  Plessey 
Ducon  Pty  Ltd,  are  particularly 
suitable  for printed  circuit board 
mounting  and  are  designed  for 
decoupling,  by-pass,  blocking  and 
filtering  applications  in  both 
professional and domestic electronic 
equipment. 
Conventional  solid  tantalum 
technology  is employed  in their 
manufacturer, with tantalum oxide 
dielectric  and  sintered  anode 
construction. 
They are finally dip-encapsulated in. 
epoxy resin and colour coded. 
The  capacitors  are designed  for 
continuous operation at rated voltage 
ranging from -55 degrees C to +85 
degrees C. 
Further  details:  Professional 
Components, Plessey Ducon Pty Ltd, 
Box 2, Villawood, NSW 2163. 

PLESSEY ANNOUNCES NEW 
RANGE OF IMPATT SOURCES 
The ATO 240 Series of C.W. lmpatt 
sources from Plessey are a new range 
of devices covering frequencies from 
40-60 GHz, and offering power levels 
of 25, 50, 100 and 200 mW. 
State-of-the-art  diodes  utilising 
integral heat sink processing and low 
parasitic  bonding  geometry  are 
mounted in specially designed cavities. 
They are intended for fixed frequency 
operation, but may be tuned over a 
bandwidth of 1-2 per cent if required. 
These sources offer an economic 
alternative to equivalent klystrons, 
with the additional advantages of size 
and biasing simplicity. Applications 
include parametric amplifier pump 
sources, waveguide communications 
and spectroscopy. 
Further  details:  Professional 
Components Division, Plessey Ducon 
Pty. Ltd., Christina Road, Villawood, 
N.S.W. 

ELCOMA CATALOGUE 
SEMICONDUCTORS 1974 
ELCOMA  have  announced  the 
availability  of  their  1974 
semicondcutor short form catalogue. 
Brief data is presented on all types of 
transistors  and  diodes  presently 
available for both new design and 
existing equipment commitment. 
The  single  catalogue  is 
complementary to the more complete 
data  handbook  system  which  is 
recommended for initial equipment 
design. The catalogue allows a ready 
access to the range marketed by 
ELCOMA  with  selection  charts 
presented  in  order  of  voltage 
breakdown, and power dissipation. All 
types are referred to the particular 
data handbook in which complete data 
may be found. 

The book covers the following range 
of devices: 
Rectifier Diodes and Thyristors 
Diodes 
Low  Frequency  and  Deflection 
Transistors 
High  Frequency  and  Switching 
Transistors 
Special Semiconductors 
Devices for Opto Electronics 
The publication is available free of 
charge to requests on official company 
letterheads from: 
ELCOMA,  Electronic Components 
and Materials, Box 50 PO, Lane Cover, 
NSW 2066. 

IC INSERTION/ 
EXTRACTION 
The hazards associated  with the 
handling  of  integrated  circuits, 
particularly their extraction from a 
printed circuit board, have now been 
overcome with a special hand tool. 
Called the 885 PUL-N-SERTIC, the 
device permits both insertion and 
extraction — easily, quickly and safely. 
To insert, the IC is simply placed 
between the jaws. The pins on one side 
are lined up with the circuit board 
holes, and the package is 'rolled' into 
position,  inserting  all  leads 
simultaneously. 
Possibly  its  greatest  advantage, 
however,  is  in  desoldering  and 
extraction.  The  tool  is  first 
positioned over the IC, and the side 
clips are slid down over the base. On 
melting  the  solder,  a  simple 
squeeze-and-lift  movement  neatly 
removes  the  package.  Mechanical 
damage is avoided, and the tool body 
acts as a heat sink to prevent thermal 
damage. 
Further details: Royston Electronics 
Pty Ltd, 22 Firth Street, Doncaster, 
Vic. 3108. 

DIGITAL THUMBWHEEL 
SWITCH 
The Digital company of California 
have added a new output code to their 
already  extensive  range  of 
multi-position thumbwheel switches. 
The new code is "Complement of 
9's,  Complement  of BCD".  This 
output code is compatible with the 
latest generation of IC's that can be 
driven directly by this switch code. 
Digitran has available "Complement 
of  9's Complement of BCD" as 
standard output in Series 300, 700, 
8000, 28000, and the economy 29000 
Series. This code can be made available 
in any other switch series should 
demand justify tooling. 
Full details of the new Digitran 
"Complement of 9's Complement of 
BCD" output switches, together with 
copies of the Digitran output code 
chart, are available from the sole 
Australian  agents,  British 
Merchandising Pty Ltd., 49 York 
Street, Sydney. 2000. 

TWO DTL/TTL COMPATIBLE 
OPTO ISOLATORS IN ONE 
PACKAGE 
A pair of inverting optically-isolated 
gates, each with a light-emitting diode 
and a unique integrated detector are 
now available in a single package. This 
dual-channel  configuration  makes 
higher  density  packaging  possible 
resulting in more usable board space. 
The photons are collected in the 
detector  by  a photodiode,  then 
amplified  by  a high-gain  linear 
amplifier  that  drives  a Schottky 
clamped  open  collector  output 
transistor. Delay times of only 50 
nanoseconds can be obtained with this 
high-speed integrated photon detector. 

Turn to the next page 
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BUY STATE OF THE ART SOLID 
STATE COMPONENTS-
Direct from the United States! 
All listed prices are in Australian dollars,  International  Postal  Money Orders (please send PO receipt with order for immediate 
shipment). Banque Chasiers check (preferably in US funds) and rated company cheques (with foreign exchange stamp approval affixed) 
will be accepted. Due to recent Australian government restrictions we are not able to clear personal checks ... All goods are new 
unused surplus and are fully guaranteed. Orders will be shipped within two workdays of receipt of same. All customs forms will be 
attached. Minimum order amount is $5.00, do not add postage - we pay postage. Surface mad for orders under $10.130 and Ad Mad 
for orders over this amount. 

DATA SHEETS ARE PROVIDED FOR EACH ITEM PURCHASED 

7400 SERIES TTL  DIP 
7400  Quad 2-input NAND gate   
7401  Quad 2-input NAND gate   .20 
7402  Quad 2-input NOR gate   .22 
7404  Hex inverter   .22 
7405  Hex inverter"   .20 
7406  Hex inverter buffer/driver"   .35 
7408  Quad 2-input AND gate   .22 
7410  Triple 3-input NAND gate   .20 
7420  Dual 4-input NAND gate   .20 
7430  8-Input NAND gate   .20 
7440  Dual 4-input NAND buffer   .20 
7441  BCD-to-decimal decoder/driver   .80 
7442  BCD-to-decimal decoder   .80 
7447  BCD-to-7 segment decoder/driver  1.00 
7448  BCD-to-7 segment decoder/driver  .80 
450  Expandable dual 2-wide 2-input 

AND-OR-invert gate   .20 
7451  Expandable dual 2-wide 2-input 

AND-OR-invert gate   .20 
7472  J-K master-slave flip-flop   .30 
7473  Dual J-K master-slave flip-flop  .40 
1474  Dual 0-type edge-triggered 

flip-flop   .40 
7475  Quadruple bistable latch   .75 
7476  Dual J-K master-slave flip-flop 

with preset and clear   .40 
74L78  Dual J-K master-slave flip-flop  .40 
,483  4-Bit binary full adder (look 

ahead carry)   .80 
489  64-Bit read-write memory (RAM)   3.00 
490  Decade counter   .90 

1492  Divide-by-12 counter (divide by 
2 and divide by 6)   .60 

7493  4-Bit binary counter   1.15 
1495  4-Bit right-shift left-shift 

register   •75 
-4121  Monostable multivibrator   .60 
74123  Dual retriggerable monostable 

multivibrators with clear   1.50 
74193  Synchronous 4-bit binary up/down 

counter with preset inputs   1.00 

"With open collector output 

RTL EXPERIMENTER PACKAGE 
We purchased a 
computer  using 
RTL logic.  All 
the ICs are Mo-
torola  plastic 
DIP 700 series. 
Each board con-
tains 3 or 5ICs 
and  a  gol d-
plated standard 
42 -pin finger 
connector.  VCC 

an, ground a r e connected co a 1 1 ICs, and a 
.05 bypass is provided.  Each active pin of 
all ICs on the board go to a pin on the con-
nector. 

BOARDS AVAILABLE: 

41  3 mC724P Quad 2-input gate  $1.25 
12  3 MC789P Hex inverter   1.25 
13  3 MC790P Dual J-K flip-flops   1.25 
14  3 MC792P Triple 3-input gate   1.25 
15  5 MC799P Dual buffer   1.25 

SOCKETS FOR BOARDS: 

Bank of 5 bussed together to take 
5 boards - gold-plated wire  $2.50 

Ten bussed together  $4.50 

Set of 5 boards and sockets with data 
and applications  $7.95 

LINEARS 

NE540  70-Watt power driver amp  $1.00 
NE555  Precision timer   1.00 
NE560  Phase lock loop DIP   2.00 
NE56I  Phase lock loop DIP   2.00 
NE565  Phase lock loop TO-5   2.00 
5E566  Function generator TO-5   2.00 
NE567  Tone decoder   2.50 
NE5558  Dual 741 op amp MINI DIP   .90 
710  Voltage comparator DIP   .60 
711  Dual comparator DIP   .25 
723  Precision voltage regulator DIP  1.00 
741  Op amp TO-5/MINI DIP   .55 
747  Dual 741 op amp DIP   1.00 
748  Op amp TO-5   1.00 
CA3018  2 Isolated transistors and a Dar-

lington-connected transistor pair .75 
CA3045  5 NPN transistor array   .75 
CA3026  Dual differential amp   .75 
124100  Positive DC regulator TO-5   .50 
LM105  Voltage regulator   1.00 
LM302  Op amp voltage follower  1.25 
124311  Comparator DIP   1.01 
LM370  AGC amplifier   1.00 
121703  RF-IF amp epoxy TO-5   .25 
LM3900  Quad op amp   2.00 
LM1595  4-Quadrant multiplier   1.00 

LSI CALCULATOR ON A CHIP 
This 40-pin DIP device contains a complete 

12-digit calculator.  Adds, subtracts, multi-
plies, and divides.  Outputs a re multiplexed 
7-segment MOO levels.  Input is BCD MOS 
levels.  External clock is required.  Com-
plete data is provided with chip  (includes 
schematic for a complete calculator). 

Complete with data $7.00 
Data only $1.00 

COUNTER DISPLAY KIT -CD-2 
This k i t provides a highly, sophisticated 

display section module for clocks, counter 
or other numerical display needs. 
The RCA DR-2010 Numitron display tube 

supplied with this  kit is an incandescent 
seven-segment display tube.  The .6" high 
number can be read at a distance of thirty 
feet.  RCA specs. provide a minimum life 
for this tube of 1 0 0 , 0 0 0 hours (about 11 
years of normal use). 
A 7490 decade counter  IC is used to give 

typical count rates of up to thirty MHz.  A 
7475 is used to store the BCD information 
during the counting period to ensure a non-
blinking display.  Stored BCD data from the 
7475  i s decoded using a 7447 seven-segment 
decoder driver.  The 7447 accomplishes 
blanking of leading edge zeroes, and has a 
lamp test input which causes all seven seg-
ments of the display tube to light. 
Kit includes a two -sided (with plated 

through holes) fibreglass printed circuit 
board, three IC's, D R- 2 0 1 0 (with decimal 
point) display tube, and enough Molex socket 
pins for the IC's. 
Circuit board is .8" wide and 4 3/8" long. 

A single 5-volt power source powers both the 
IC's and the display tube. 

CD-2 Kit Complete Only $10.95 
Assembled and Tested  $13.00 

Bcard Only $2.50 

SLA - 1 OPCOA 

C D 

Pin compatible with MAN-1. 

Large .334" character. 

Mounts on .4" centers. 

Left-hand decimal point. 

S2.00 Each; 10 For $16.00 

RCA DR2010 NUMITRON 

A 
RCA DR2010 Numitron digital 
display tube.  This incandes-
cent five-volt seven-segment 
device provides a .6" high nu-
meral which can be  seenat 
distance of 30 feet.  The tube 
has a standard nine-pi n base 
(solderable) and a left-hand 
decimal point.  Each $4.01 

SPECIAL 5 for $17.5' 

8093-8094 Tr -state quad buffer DIP  $1.00 
8850-9601 One-shot multivibrator DIP  1.50 
8 8 1 1  Quad 2-input MOS interface 

gate 15V open collector DIP  .30 

FAIRCHILD "TRIMPOTS" 

Brand new 

FOLLOWING 

10 Ohm 
20 Ohm 
50 Ohm 
100 Ohm 
200 Ohm 
500 Ohm 

Ten for $7.50 
Please specify P or L (PCB or wire leads). 

Order NOW, these won't last: 

VALUES IN STOCK: 

20 turn precision trimmers.  These 
areprimeparts, 
mostly  indivi-

IK  50K  dually  packed 
2K  100K  in sealed enve-
5K  200K  lopes. 
10K  250K 
20K  500K  Each Only 890 
25K  1 Meg 

COUNTER DISPLAY KIT -CD-3 
Tb is similar to the CD-2 except for 
the following: 
a.  Does not include the 7475 quad latch 

storage feature. 
b.  Board is the same width but is 1" 

shorter. 
c.  Five additional passive components are 

provided, which permit the user to pro-
gram the count to any number from two 
to ten.  Two kits may be interconnected 
to count to any number 2-99, three kits 
2-999, etc. 

d.  Complete instructions a re provided  to 
pre-set the modulus for your applica-
tion. 

CD-3 Board Only $2.25 
IC's, 7490, 7447 $2.75 
RCA DR2010 tube $5.00 

Complete kit includes  all of the above 
plus 5 programming parts, instructions, and 
Molex pins for IC's.  Only $9.25 

LM309K: 5-VOLT REGULATOR 

Babylon Electronics Inc. 
Post Office Box J, Carmichael, California. 95 608 U.S.A. 

This TO-3 device is a complete reg-
ulator on a chip.  The 309 is vir-
tually blowout proof.  It is de-
signed to shut itself off with over-
load of current drain or over temp-
erature operation.  Input voltage 
(DC) can range from 10 to 30 volts, 
and the output will be five volts 
(tolerance is worse case TTL re-
quirement) at current of up to one 
ampere. 

Each $1.50  5 for $7.00 
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Maximum dc and ac circuit isolation 
between each input and output is 
maintained  while  DTL/TTL 
compatibility is achieved. This new 
Hewlett-Packard  5082-4364  dual 
isolator is designed for use in high 
speed  digital  applications  where 
common  mode  signals  must  be 
rejected. Some typical applications 
include its use as a line receiver, and 
digital programming of floating power 
supplies, motors and machine control 
systems.  Ground  loops  between 
system interfaces such as a computer 
and peripherals can be eliminated. 
Supply voltage required is 5 volts, 
input current for an eight gate fan-out 
(13 inA) is 5 milliamperes. Common 
mode rejection is 20 volts at 1 MHz. 
Performance  specificati2ns  are 
guaranteed over the full 0' to 700C 
temperature range. 
Further  details:  Hewlett-Packard 
Australia Pty Ltd 31-41 Joseph St., 
Blackburn, Vic. 3130. 

WIDE BEAM LEDS 
FROM PLESSEY 
A new range of light emitting diodes 
from Plessey provide a highly reliable 
light source with wide beam spread 
characteristics. 
Various types are available to emit 
red, green, amber, or infrared light 
depending upon the application. 
Applications include their use in 

punch tape readers, conveyor control, 
rotation counters, automatic weighing 
machines,  position  control  and 
opto-isolators. 
Their response is fast and they can be 
modulated from dc to several MHz. 
Power consumption is low and the 
diodes can operate at low voltage and 
current levels. All leads are gold 
plated. 
Further  details:  Professional 
Components, Plessey Ducon Pty Ltd, 
Box 2, P.O. Viilawood, N.S.W. 2163. 

.AL041 

FOR SALE: NEW P.A. GEAR 
2 Bass Horn Enclosures Each contain-
ing 2 12" 50W E-Tone Speakers and 
2 High Frequency Horn Enclosures 
Each containing 2 Philips Tweeters 
$375. Phone A.H. 888-2627. 

TELEFIX YOUR OWN T.V. S2.50 
Next time your T.V. goes on the blink 
it's more than likely a valve has gone 
faulty. If you knew which one you could 
replace it yourself. 
Well you can with Telefix. 
Telefix is an ingenious little calculator 
which works out the most likely cause of 
the trouble. It pinpoints the exact valve. 
Check the valve and if need be replace it 
and you've cleared the fault yourself. 
Telefix pays for itself the first time you 
use it, and 90% of faults are caused by 
valves. Supplied with full instructions 
covering leading brands and available 
from leading electronic stores including 

Kitsets branches, Ham Radio Supplies, 
PrePak  etc  or send S2.50 to DICK 
SMITH  ELECTRONICS  PTY.  LTD., 
Box 747 PO. CROWS NEST 2065 N.S.W. 

TECHNICAL SPECIFICATIONS 

AS  

ReWle oofe rog,T.I.er,2,ednrta,n9. 

3-I," Cone Tweeter 

Power Handling Capacity: 
35 Watts (music progra m) 
Impedance: 8 oh ms 

Frequency Response: 
45  21,000 Hz 

Enclosure Di mensions 
11.5/8" (W) l9 " (H) 
7-7/8" (D) 

VVeight: 
8.5 kg (18.7 lbs). 

AS•250A 
Speaker Co mple ment: 
10" Woofer 61/2 " Midrange 
3-g," Cone Tweeter e '2 pc 

Po wer Handling Capacity: 
45 Watts (music progra m) 

impedance: 8 O h TS 

FreC11.1011CY R esponse: 
35 *"" 21,000 Hz 

Enclosure Di mensions: 
13" (W) 22" (H) 
10 1/2 " (D) 

Weight: 
Irgt:2   (28.1 IO W  

AS-304A 
Speaker Co mple ment: 
12" Woofer 61/2 " Midrang 
3-',",Cone Tweeter 
Horn Type Tweeter  0 

Power Handling Capacity  e  
60 Watts (muSiC Progra m) 

Impedance: 8 Oh ms 

F31?'c 'ull. n' 000R esponse:FI   

Enclosure Di mensions: 
14 1/2 " (W) 2514" (H) 
11-7/8" (D) 

Weight: 
15 kg ( 33 lbs' 

11111 11  

/.4 44 6 e444,/ 
S aiVi C S 
PICTURED IS PART OF THE RANGE 

OF SONIC SPEAKERS 

SOLID-STATE AM/FM MPX STEREO RECEIVER 

Model MR-7000 
• SEMICONDUCTORS 
CET  1. Transistor  21 
Diodes  13. IC  w  2. 

• AMPLIFIER SECTION 
Music Power Out Put (11-1F): 70W (4n) SOW (811) 
Speakers: 4 to 16ohms. Two pairs of output 

Speaker Terminals 
• FM TUNER SECTION 
Frequency Range: 88-108MHz 
Usable Sensitivity ( IHF): 3.0uV 
Capture Ratio: 2.0db 

• AM TUNER SECTION 
Frequency Range: S3SKHz to 1620Hz 
Usable Seo  (1HF): 150; 

• MISCELLANEOUS 
Power Volt.ge: AC117V/230V, 50/60Hz 
Dimensions (Overall): 4S5m/m(W)17-7/8 

130m/m(H)5-1/8" 
330m/m(D) 13" 

Australian Agents 

SEVENSEAS ELECTRONICS PTY LTD 
166 Parramatta Rd., Ashfield, NSW 2131 Phone: 799-2555 
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LOW FREQUENCY WAVE ANALYSER 

4W"  Alma e 

Accurate  single-frequency 
measurements are fast and easy to 
make with this new Hewlett-Packard 
Model  3581A  Wave  Analyser.  A 
built-in counter displays the tuned 
frequency unambiguously with 1 Hz 

again* 

resolution on an LED digital readout. 
Signal amplitude is read on a four-scale 
analogue meter. Two scales are for log 
displays  of  90 dB  and  10 dB 
(expanded), and the other two are 
linear with 1 or 3 full scale. Amplitude 

can be read to better than 0.1 dB on 
the meter's expanded 6-inch 10 dB 
scale. 
Some uses for the Model 358IA 
include harmonic analysis, fm and 
phase  noise  measurements  of 
high-frequency signals, and analysis of 
power lines for control signalling and 
carrier current voice channels. Very 
low frequency applications include 
evaluation of sonar devices and low 
frequency radio transmission systems. 
A communications version, Model 
3581C, is designed for analysis of 
telephone voice channels, both single 
and up to 12 multiplexed. It can also 
be used to pinpoint interference on 
data channels, look for spurious tones, 
and  analyse  levels of transmitted 
tones. Specifications of both Model 
3581A and 3581C are identical except 
for modifications to the latter needed 
to make it compatible with telephone 
systems. 
Further  details  from:  Hewlett 
Packard Australia Pty. Ltd., 31-51 
Joseph St., Blackburn, Vic. 3130. 

DIGITAL MULTIMETER HAS 
ACCURACIES OF A 
"SUB-STANDARD" 
INSTR UMENT 
A  four-digit  multimeter  which 
combines automatic ranging with a 
100  µV  resolution  9n  voltage 
measurements is a new addition to 
Philips range of digital voltmeters and 
multimeters. Combining multimeter 
facilities  with  high  measuring 
accuracy, it is intended for use in test 
and  production-work  applications 
requiring accuracy of a "sub-standard" 
precision. 
Covering dc voltages from 0-100 V 
and ac voltages from 0-500 Vrms in 
auto-selected ranges the PM 2424 
offers a maximum resolution on such 
measurements of 100µV. On current 
measurements the range covered is 
0-1000  mA  in four auto-selected 
ranges on both ac and dc, while 
resistance measurements covered are 
0-10 megohms in five auto-selected 
ranges.  Maximum  resolution  on 
current measurements is 100 nA an.0 
on resistance 100 milliohms. Polarity 
indication  is  displayed  when 
applicable. 
Switching between the instrument's 
ranges on any  parameter is fully 
automatic, the ranging time being 200 
ms/range.  Should  an  overrange 
condition arise, then all figures light 
simultaneously  to provide a clear 
indication of overranging. 
The PM 2424 has a stated accuracy 
of ± 0.01% of reading ± 0.01% of 

scale. The instrument employs a digital 
method of automatic zeroing before 
each measurement. This is important 
in  ensuring  a high  measurement 
accuracy, particularly at the lower end 
of all ranges. 
Full overload protection is provided 
on all inputs. The resistance ranges are 
protected up to 100 V (200 V for 
maximum 5 seconds). A floating input 
and  its  integrating  type 
analogue-to-digital converter give the 
instrument  a high  common-mode 
rejection factor. 
The unit is normally supplied in 
mains operated form and a battery 
operated option is available. External 
accessories include dc high voltage 
probe for voltages to 30 kV. Shunts & 
current transformers extend existing 
ranges to 10,30 & 100 A respectively. 
Further details: Philips Industries, 
95-99 York St., Sydney. N.S.W. 2000. 

NEW POTENTIOMETRIC 
RECORDER 
Tecnico Electronics announces the 
release of a new Rustrak Model 4300 
3-channel  Potentiometric  Recorder 
manufactured by Recorder Systems 
Division Gulton Industries Inc. 
This recorder is available with a wide 
variety of signal conditioning modules 
which  enables  the  basic unit  to 
monitor most electrical parameters as 
well as temperature. 
Further  details  from:  Tecnico 
Electronics, Premier St., Marrickville, 
N.S.W. 2204. 

LASER SYSTEM 
RECOGNISES 
PRODUCT DEFECTS 

The combination of low-cost lasers 
with  reliable  solid-state 
photo-detectors provides an efficient 
means of measurement or quality 
control of industrial products under 
stationary or assembly line conditions. 
An object or transparency placed in a 
laser  beam  produces a diffraction 
pattern which is characteristic of that 
object.  Variations  in  dimensions, 
surtace finish or configuration change 
the pattern in a manner recognisable 
to an optical readout system. A 
patented photosensor array performs 
much  of  the  computation which 
formerly  required  a large  and 
expensive digital computer, and allows 
an accept/reject decision to be made, 
or  a recognition  function to  be 
performed  with  a minimum  of 
computing facilities. 

The cost effectiveness of the system 
has been investigated in applications 
including measurements of razor blade 
sharpness, quality control in a button 
factory,  inspection  of  aerial 
photographs  and  recognition  of 
abnormal tissues or cells. Because of 
the relative insensitivity of the system 
to variations in positioning of the 
object, quality control of fast moving 
objects is entirely feasible. 
Further  details  from:  ANAC 
(Australia) Pty. Ltd., P.O. Box 102, 
Sutherland, N.S.W. 2232. 
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LAFAYETTE General Coverage & Amateur 
Solid state Communications Receivers 

TEKTRONIX 5L4N 
LOW FREQUENCY SPECTRUM 
ANALYZER 

The new 5L4N is a 0-to-100 kHz 
spectrum analyzer that offers both 
high  performance  and  economy. 
Tektronix state that the analyzer has 
unique features including push-button 
selection of 50 ohm, 600 ohm or 1 
megohm  input  impedance  with 
calibration appropriate to the selected 
impedance. 
Dynamic  range  is 80  dB  with 
intemodulation more than  70  dB 
down from two full-screen signals. A 
built-in tracking generator is standard 
in each analyzer. This low-frequency 
swept-front-end  spectrum  analyzer 
operates with any 5000-Series System, 
using two of the three compartments. 
Tektronix  recommend  the  5L4N 
Spectrum  Analyzer  ikith  a Dll 
Storage  Display  Unit and  5103N 
mainframe as the optimum system for 
all  applications.  Further  details: 
Tektronix (Australia) Pty Ltd., 80 
Waterloo  Rd., North Ryde, NSW 
2113. 

TURN TO NEXT PAGE 

AMATEUR 
BANDS 
HA-800B 

$225.00 
Including 
Sales Tax 

6 BANDS .504.T mHz;iz.7.0.7.3 MHz, 14.0-14.35 MHz, 21.00.21.45 MHz, 28.0 29.2 MHz, 

OPERATES FROM 12 VOLTS DC (negative ground) OR 220-240 VOLTS 50 Hz 

• Double Conversion on all Bands. 
• Field Effect Transistors in R.F., Mixer and 
Oscillator Stages. 

• Varactor Fine Tuning and Calibrator. 
• Two 455 KHz Mechanical Filters for Optimum 
Selectivity. 

• Zener Voltage Regulated Power Supply. 

4 

• Product Detector for SSB, CW. 
• Crystal Calibrator (100 KHz Crystal Optional 
Extra $10.75). 

• Edge Illuminated Slide Rule Dial with "S" 
Meter. 

• An Exceptionally Good Receiver at a Special 
Low Amateur Price — Unequalled Value. 

SOLID STATE COMMUNICATIONS RECEIVER 

GENERAL 
COVERAGE 
HA-600A 

$199.50 
Including 
Sales Tax 

5 BANDS ,51.08-440406kkl-liziz 5?8_ 63000,mizz (Broadcast Band), 1.6-4.8 M Hz, 

OPERATES FROM 12 VOLTS DC (negative ground) OR 220-240 VOLTS 50 Hz 

• Field Effect Transistors in R.F., Mixer 
and Oscillator Stages. 

• Two Mechanical Filters for Exceptional 
Selectivity. 

• Voltage Regulzted with Zener Diodes. 

• Product Detector for SSB/CW. 

• Edge illuminated Slide Rule Dial with 
Meter. 

• Continuous  Electrical  Bandspread 
Calibrated 80 — 10M. Amateur Bands. 

• Variable BFO, Automatic Noise Limiter. 

• Speaker Impedance: 4 to 16 Ohms. 

LAFAYETTE ELECTRONICS 

Division of Electron Tube Distributors 
Pty. Ltd. 

All mail enquiriEs and orders to 

VICTORIAN SALES CENTRE 
AND HEAD OFFICE, 

94 High Street, St. Kilda. 
Vic., 3182  Phone 94-6036 

LAFAYETTE Communications Receivers 
are also available from:— 

RADIO HOUSE PTY. LTD., 306 Pitt Street 
and 760 George Street, Sydney. N.S.W. 

TISCO AGENCIES, Overend and Hampton 
Street, Woolloongabba, Gland. 

WILLIS TRADING CO., 445 Murray Street, 
Perth, W.A. 

L. A. HEYWARD, 6 Herbert St., Launceston, 
Tas. 

TRADE REPRESENTATIVES 
S.A.: Tyquin Distributors Pty. Ltd., 167 West Beach Road, Richmond, Phone. 43-8153 
W.A.: Athol M. Hill Pty. Ltd., 1000 Hay Street, Perth — Phone 21 7861 
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Goodmans 

LOUDSPEAKERS 
CONSTRUCTOR 
RANGE 

• 

DT2 — Dome tweeter, Freq — 
2000 — 22,000 Hz. Axent 100 — 
Dome  tweeter  with  built-in 

crossover. 3 3/8 inch mid-range 
speaker freq — 800 — 5000 Hz. 
15 watts. 61/2 inch dia. Bass — 

mid-range speaker freq — 35 — 
5000 Hz. 20 watts. 8 inch dia. 
Bass speaker freq — 30 — 5000 
Hz. Twinaxiom 8 wide range 
freq. — 40 — 18,000 Hz. 15 
watts. Twinaxiom 10 wide range 
freq — 40 — 18,000 Hz. 15 
watts. Audiom 100 12 inch bass 
speaker, freq — 35 — 3000 Hz. 
30 watts. Axiom 401 12 inch 
wide range freq — 30 — 11,000 
Hz. Power handling 40 watts. 

AVAILABLE AT LEADING 
HI-Fl RETAILERS 

Send for free 
illustrated brochure. 

Distributed by: 

THORN SALES 
123 Bamfield Rd, 
West Heidelberg. 
Vuctona 3081, 
Tel. 459-1688. 

Division of AWA-Thorn 
consumer products 
Branches all states 

UNIVERSAL TIME CODE GENERATOR 

I.. 
 -7------- -.......---,.:„.--__ 
ttttttt -_________-__-.......— 

if 
• 0 0 • 

Datametrics is pleased to announce 
their Model SP-125 Universal Time 
Code Generator that is designed to 
serve as a Master Time Reference for 
distributing  precision  time  code 
indices  for  indexing  different 
recording mediums such as magnetic 
tape, camera film, and oscillographs. 
The Model SP-125 can also be slave 
synchronized  to  within  a few 
micro-seconds of an external received 
IRIG-B time code that is derived from 

45 1 0 38 37 
• • 0 0 0 0 

another Master Time Code Generator. 
The unit has an internal time base 
oscillator  to  insure  continuous 
operation in the event of input code 
drop-out during slave sync operation. 
It also  employs a fail-safe power 
supply to ensure continuous operation 
during primary power tailure. 
Further details from: John Morris 
Pty.  Ltd.,  63  Victoria  Avenue, 
Chatswood, N.S.W. 2067. 

D.C. MICRO VOLTMETER 
The Marconi D.C. Microvoltmeter 
TF2655 is a versatile, general purpose 
meter for the measurement of direct 
voltage from 0.3 microvolts to 1000 
volts and  direct current from 30 
picoamps to 1 milliamp. 
It features a high input resistance 
varying from 5 megohms to 1000 
gigaohms for voltage measurement; for 
current measurement it has a low and 
constant  voltage  drop  at  the 
fully-floating input terminals. 
The indicating meter zero is offset by 
10% which allows the TF2655 to 
function as a null detector for dc 
bridges and it can also be used as a 
very stable and linear amplifier with a 
regulated voltage gain. 

Adequate  overload  protection  is 
included and the zero stability is very 
good. The instrument is all solid-state, 
robust  and  shock-proof and  will 
withstand a wide range of operating 
temperatures. 
Further details: Amalgamated Wirless 
( A us t ralasia)  Ltd.,  Engineering 
Products Division, NSW, 422 Lane 
Cove Road, North Ryde. 2113.  • 
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STOP 
electrital accidents 

Scanelec 
Safegard 
CORE BALANCE EARTH LEAKAGE CIRCUIT BREAKER 

Protect your family against electrocution and 
your home against fire with Scanelec Safegard 
If any appliance in your home becomes "live" 
through a wiring malfunction or deterioration, 
or if someone accidentally tampers with a live 
wire Scanelec Safegard cuts off the power 
before a serious accident can occur. 
If a wiring fault occurs, despite fuses or ordinary 
circuit breakers, a fire could start. 
Scanelec. cuts the power, stops the fire starting. 
A Scanelec Safegard unit can be installed 
economically on to any switchboard. Don't 
hesitate and risk death or fire. 

Protect your children. 
Common causes of elec-
trical accidents with 
children is inserting a pair 
of scissors into a power 
outlet, playing with elec-
trical appliances, cutting 
power cords etc. A 
Scanelec Safegard 
protects against these 
circumstances and could 
save your child's life. 

$79 could save 
your family or 
your home INSTALLATION 

IN YOUR HOME 

Swimming Pool 
Hazards. 
It is now required that new 
pools with underwater 
lighting be fitted with a 
safety device such as a 
core balance unit. However 
existing swimming pools 
need the same protection. 
Around the pool area are 
often electric lighting, 
record players. appliances. 
electric barbecues etc. 
All can be dangerous in 
wet conditions. 

Kitchen Dangers. 
The multiplicity of electric 
appliances in today's 
kitchens can be dangerous 
through cord or appliance 
faults, putting a knife into a 
blocked toaster etc. 
Scanelec can protect 
against these dangers 

Laundry Hazards. 
Damp hands and wet floors 
can create dangerous 
situations if the appliance 
is faulty. 
Other danger areas include 
garages. workshops. 
electric lawnmowers etc. 
Scanelec can protect you 
everywhere. 

Now, all you have to do is 
pay for the unit itself. In 
Sydney the K. J. Aldridge 
electrical group will come to 
your home, check your wiring 
and install — all for just $79. 
The same service is available 
in other capital cities. 

FREE INSTALLATION  U FREE ELECTRICAL INSPECTION 

IN SYDNEY CONTACT: K. J. ALDRIDGE ELECTRICAL GROUP. 
168 Liverpool Rd, Enfield. 2136. Phone: 747-5000. 

QUEENSLAND: Lou Murray & Co, Brisbane,  VICTORIA: G. T. Jones & Co, Melbourne. 
WESTERN AUSTRALIA: I. W. Holman & Co, Perth. 
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e— Douglas•hifi 
sounds exciting 

AKAI GXC 46-D 
HI-Fl cassette stereo tape deck 
Styled right, performs superbly. With the inclusion of the famous GX Head 
focused-field recording system and two other top systems, Dolby Noise 
Reduction and Akai Automatic Distortion Reduction systems, the sound of 

this brand new cassette machine belies the notion that natural clear sound 
reproduction can only be achieved with an open reel unit. Check the features 
and then listen. Amazing Hi-Fi response: 30-18,000Hz at 58dB S/N (with 
Dolby). You'll be glad you did. 

*POST YOUR CHEQUE OR ORDER TODAY! 

New Tariff Reduction Brings 
New Lower Price 
NOW ONLY 

Pouglag•hifi 
255 

185-191 BOURKE STREET, MELBOURNE — PHONE 63-9321 
883 WELLINGTON STREET, PERTH — PHONE 22-5177 

Complete range of fabulous Memorex tapes and Jensen Hi-Fi speakers 



li'..!!!1111111111 ; 
Reviewer: Andrew Pozniak. 

Rd Steps in 
Basic Fortran 

FIRST STEPS IN BASIC 
FORTRAN By Lucy 1. Slater. Published 
by Chapman and Hall 1971. Soft covers, 
104 pages 215 x 135 mm. Price $2.95. 

As is well known, the computer is firmly entrenched in 
the day-to-day operations of many businesses. But, as well, 
it is being increasingly used as a learning tool in most 
tertiary institutional courses. Thus it is now common 
practice to provide the student with an introductory course 
in practical computer programming . in his first year of 
tertiary st udies. 
Such courses are usually designed by the faculty to which 
the student is attached and, are either related to the 
particular subject being studied, or, are given as an extra 
subject of term duration complete with end of term 
examinations. 
The primary aim of such courses is to familiarise the 
student with the basics of computers and with the 
acquisition  of  elementary  programming  skills.' 
Unfortunately  this  aim  becomes blurred  with  the 
introduction into the course of particular subject-related 
problems which the student has to solve and understand 
before he can begin to write a program. Also, excessively 
heavy treatment of such aspects as "WFAF" (Well Formed 
Arithmetical Formulae) and the use of "stiff" mathematical 
terminology and other superfluous technicalities, make the 
acquirement of such skills by the student altogether harder 
than they should be. 
It is therefore a breath of fresh air to find such a 
publication as this, where unnecessary technicalities are 
eliminated as far as possible. The result is a good effective 
text, which is straight to the point and which is written 
mainly for the non-mathematical student. 
The book begins with a discussion of the various 
computer functions and elements. It then introduces the 
student to methods of implementing programmeable 
arithmetic  statements,  logic,  format,  conditional 
interrogation, and finally use of subroutines and "calling up 
of functions". And all this quite painlessly! 
Many problems are set throughout the text, and these, 
coupled with suitable practical exercies, should enable any 
reader to acquire the ability to interface with the machine 
he wishes to use. The book may leave a lot to be desired as 
far as the purist is concerned, but there is no doubt that it 
achieves what it sets out to do, that is, train the 
non-mathematical student, in the use of computers, as 
quickly and easily as possible. 
The book is not written by a mathematician or computer 
soft-ware writer, but by an economist who considers the 
computer_m_e_r_e_lyAs_iirb_kck-bo_x, problem-solving tool This 
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accounts, very largely, for its clarity and the meticulous 
step-by-step approach. 
Hence, the book is an ideal source of fundamental Fortran 
programming knowledge for the non-mathematical student. 
But obviously the student of science-orientated subjects 
may well require to supplement this text with knowledge of 
more sophisticated programming techniques. 
It should  be  emphasized  that  no-one can  learn 
programming from a book alone. One must have access to a 
computer so that programs may be run and debugged. It is 
in this latter aspect alone that the book is deficient. No 
error analysis or debugging procedures are incorporated. — 
A.P. 

-Teals's( 
Eleeirmis—• 
Ilempomests 

,c F 

"COMPATABILITY AND TESTING 
OF ELECTRONICS COMPONENTS" by 
C.E. Jowett. Published by Butter-
worths 1972. Hard covers. 345 
pages 215 by 135mm Australian 
price $17.50, 

As implied in the preface, the purpose of this book is to 
outline an overall concept of component part life based on 
thresholds of failure, to identify such failures, and provide 
an outline of suggested testing methods. 
To achieve the aim the various state-of-the-art techniques 
of testing both active and passive components, and of 
analysing the causes of failure, are discussed in detail. 
Since an in-depth treatment of the tremendous diversity 
of available methods and criteria would require many 
volumes similar in size to this one, this book can at best 
only be purely qualitative, and give only a generalized 
treatment of the subject. 
Althouh there are drawings, graphs and tables distributed 
throughout the text, their quantity seems rather frugal. 
This is a distinct failing as visualization of various failure 
modes is essential for an adequate understanding by the 
reader. In particular, in the section dealing with the 
manufacture of thin laminates, there is only one solitary 
plate showing photomicrographs of typical faults. This, and 
many other sections,  could have been considerably 
enhanced by the inclusion of suitable photographs. 
However, in general, the text should be suitable for the 
design engineer and  technician  who seek a better 
understanding of the failure modes of devices, and 
'assistance in the selection of more reliable devices. A.P. 
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INPUT GATE 
REFLECTED SOUND 
In  the  article  "Ambisonic 
Reproduction  of  Sound",  E.T.I. 
Volume 4 No 1, the importance of 
proper spatial acoustic relationships 
has been discussed. 
I feel  that this quality can be 
produced without the necessity of 
using multi-channels, matrixing etc. 
For the last eighteen months I have 
evaluated, critically, the principles of 
Professor  Stig  Carlsson's  Sonab 
speaker design. 

I then started from scratch using a 
modified  ETI Magnavox 8-30, with 
Philips  tweeter,  design.  I initially 
experimented with only one tweeter, 
with  the  bass/midrange  oriented 
according  to  Carlsson's  design 
principles. Later on I increased the 
tweeters  to  four,  noting  acoustic 
changes. 

I have found that a three dimensional 
spatial effect is produced. There is 
horizontal location, vertical location, 
and front-back location. Sound images 
are distinct and an absence of the Haas 
Effect is evidenced. 
It seems that this design produces a 
subjective, spherical sound source, a 
recognised ideal speaker parameter. 

Having demonstrated and listened to 
four channel high fidelity equipment, I 
think  I have some justification in 
saying that there exists a speaker 
design that obviates the necessity of 
quadraphonic  reproduction  for  a 
realistic musical experience. 

I discovered after eighteen months 
evaluation that these speakers fullfil 
the following acoustic parameters. 

1.  Omnidirectional  wave 
propogation. 
2. A three dimensional sound field. 
3. An absence of the Haas effect. 
4. A direct to reflected energy ratio 
of 1 in 9 (Bose & Carlsson). 
5. A sound source within our 1800 
visual  field,  for  greatest  listening 
comfort. 
I'm quite satisfied with this speaker, 
seeing no necessity, at present, for 
more esoteric and pedantic techniques 
of sound reproduction. 

Louis Hissink, 
Kamba Ida West, W.A. 

" Interesting  though that Sonab's 
latest speakers (the OA 12 and OA 14) 
seem to rely less on reflected sound 
than do early models. 

BEETHOVEN REVIEW 
Congratulations to Tanya Buchdahl 
for  her  beautifully  written  and 
comprehensive review of Beethoven's 
piano sonatas published in your July 
issue. 
It must have taken weeks of work to 
produce, please tell her that it was 
very much appreciated. 

P.V. Messina 
Darwin, N.T. 

FLAT RESPONSE 
Reports on audio amplifiers always 
stress  that the frequency  response 
should be flat. But according to the 
Encyclopaedia Britannica Vol II, the 
ear hears different levels at different 
frequencies.  To  quote, "generally 
speaking, two tones of equal energy 
but different frequency will not seem 

LETTERS 
FROM 
OUR READERS 

equally loud; this is true because th 
ear's sensitivity varies over its range. 
Sensitivity  is  greatest  for  the 
middle-high  tones  —  those  of 
frequencies from 1000 to 4000 Hz". 
Why  then  don't  amplifier 
manufacturers arrange to suppress the 
frequency  response from  1000 to 
4000 Hz so as to make the sound 
seem flat to the ear instead of making 
the amplifier response flat so that the 
ear hears a non-original sound? 
The Encyclopaedia also says that the 
maximum frequency that anyone can 
hear is around 16 000 Hz. Why then 
do amplifiers have a response up to 
fifty or even a hundred thousand 
Hertz? 

Robert Mills, 
Hillsdale, NSW 

As you say, the ear is far more 
sensitive to mid-range sounds than it is 
to treble and bass. 
Recording equipment on the other 
hand records all frequencies at roughly 
equal levels. When the recording is 
subsequently replayed the ear will 
then perceive the sound non-linearly — 
as if it were the original. 
Unless  the  complete  sound 
reproducing chain has a substantially 
flat response the sound that you hear 
will be unlike the original. 
Amplifiers don't need to have a 
response beyond the hearing range. 
This can readily be proved by wiring 
a filter in series so that all frequencies 
above a preset limit are attenuated. 
But transistor amplifiers respond to 50 
kHz  plus  anyway  —  so  some 
manufacturers make a selling point out 
of it! 

ElM 
IS SOLD & RECOMMENDED BY 

MO-•• _aro, 
GALLERY LEVEL 
ROSE LANDS. 2195 
750-6593 

The turntable voted No.1 by an independent consumer 
organisation 

SOLE  276 CASTLEREAGH ST. SYDNEY 

AUSTRALIAN  MAGNACORD INTERNATIONAL  PHONE 61-9881 DISTRIBUTORS 



VARIABLE POWER SUPPLIES 

BY SCIENTIFIC ELECTRONICS 

„   
• ••  ••• 

• 
• Single and Dual Outputs 
• Output Voltages to 60 Volts 
• Output Current to 6 Amps 
• Excellent Line and Load Regulation 
• 00 to 600C Operating Temperature 
• Ten Turn Controls 
• Constant Voltage/Current Limit 
• Constant Voltage/Constant Current 

Distributed by 

ELECTRO TECHNICS PTY. LTD., 
36 Park St., South Melbourne, Vic. 3205. Phone: 699 2716 

SYDNEY: Electronic Developments & Service Pty Ltd - 517007 

BRISBANE: Fred Hoe & Sons Pty Ltd - 474311 

RARE OPPORTUNITY FOR 
ELECTRONIC TECHNICIANS 

Ever increasing sales of audio products marketed 
by Rank Industries Australia have been responsible 
for  the  expansion  of our service divisions. 
Vacancies for trained and competent service 
personnel now exist in all states of Australia. 
You'll be working with some of the finest hi-fi 
equipment sold - products made by Sansui, 
Wharfedale,  Leak,  Tandberg,  Ortofon, 
Altec-Lansing, Electro-Voice, Beyer, Neumann and 
many, many more. Video experience 15 also 
desirable, but not essential. 
Our service team is the best in Australia. We would 
like you to join us. Salary is by negotiation. 
Relocating expenses will be paid for country 
personnel. 
For further information, please phone Reg Cox in 
Sydney (406-5666) or Neil English in Melbourne 

(61-3281). 
If you would prefer to write, please address your 
letter to:-

THE MANAGER, NATIONAL SERVICE DIVISION, 
RANK INDUSTRIES AUSTRALIA PTY. LIMITED, 
58 QUEENSBRIDGE ST., SOUTH MELBOURNE. VIC. 3205. 

xtv R ANK IN DUSTRIES 
A USTR ALI A 
PTY. LI MITED. 
SYDNEY 406-5666* MELBOURNE 61-3281 
In states other than N.S.W. and Victoria, please 
phone  the  Service  Manager  ...  A.C.T.  Tel. 
95-2144,  Queensland  Tel.  52-7333,  S.A.  Tel. 
332-4288, W.A. Tel. 81-4988. 

4- SPECIALS FOR AUGUST 
rHITACHI STEREO CASSETTE DECKS 
TRQ 2020D Noise filter, chrome tape switch auto stop, 
Din & RCA. Headphone socket $132.00. 
TEQ 2030D Has all 2020D but with memory $149.00. 
TRO 2000 Dolby deck $179.00. 

BASF LP 35 1800' 7" TAPE 
1 off $6.50 3 off $6.00 10 off $5.50 

HITACHI CASSETTES   

Hitachi C 60LN 
Hitachi C 90LN 
Hitachi CI 20 LN 

UDC 60 Ultra Dynamic 
UDC 90 Ultra Dynamic 
UDC120 Ultra Dynamic 

1 off 
$1-63 
$2-23 
$2-85 
$2.37 
$3.15 
$4.35 

12 off 
1-47 
2-00 
2-50 
2.14 
2.84 
3.92 

24 off 
1-33 
1-80 
2-25 

1.93 
2.56 
3.53 

FESTIVAL  RECORDS  AND  PRE  RECORDED 
CASSETTES ORDERED ON REQUEST. 
CASSETTES Normally $6.90 our price $5.95 
LP RECORDS Normally 85.95 our price $4.95 

SONY C90 CHROME CASSETTE  $3.95 

Plessey  12U50 
C12P 
C12PX 
C100 
C100X 
C8MX 
C6MR 
C60 

82 
8S2 
82 
8E2 
82 
82 
8S-2 
8E2 

15E2 
15E2 
152 
15E2 
15E2 
15E2 
15E2 
15E2 

S36.00 
S19.79 
S21.15 
S13.26 
S14.68 
S 8.95 
S 7.90 
S11.09 

ORION STEREO CAR CASSETTE 
Complete with 2 speakers in boxes $69.00 

Philips 8" Woofers 
Philips 1" Dome Tweeters 
3 TC Tweeters 

$12.00 ea 
$ 8.00 
$ 3.50 

Ulf/versify 
meters 

MUA5/73  CTN5OOMP 
(20K-/V0 HOC)  (20K-/V0 HD C) 

$13.50 each  $16.00 each 

EDGE ELECTRIX 
34A Burwood Rd., Burwood 

Phone: 747-2931 

CATALOGUE 50c. We do not have elaborate Catalogues, 
just a simple one everyone can understand one sole 
Proprietor deals with all your problems personally. 

COMPLETE MAIL ORDER SERVICE 
All goods available at competitive prices. Please write or 
ring for a quote... allow a sufficient amount to cover 
Freight when ordering. 



TUNE IN 
MEEK 

1 
YEAR 

GI ARANTET 

179.95 

• 4-12 and 12-22 Mile SW 
. FM and AM • Battery AC 

ir 
• RYDALmERL 
• EPPING 
• PYMBLE 
• SEVEN HILLS 
• GOSFORD 
• CAMPBELLTOWN 
• MERRYLANOS 
• HORNSBY 
• MIRANDA FAIR 
• EMERTON 
• MAROUBRA 
• NEWCASTLE 

—7181LALISI1C--  lout slut 000000 ci, 

ArAtkilt 

Al 
IF YOU KNOW TRUE COMMUNICATIONS VALUE... INSIST 
ON THE  2s7  DX-160 5 BAND RECEIVER 
The big, exciting professional...a real brute of a receivey with gutsy, no-nonsense circuitry, continuous 
coverage from 535 kHz to 30 MHz and electrical bandspread for 160-10 meters (Ham & CB) Controls for 
ANL, fast-slow AVC, receive-standby, AF & RF gain, antenna trim, main and bandspread tuning. It has OTL 
audio, cascade RF stage, zener stabilization to cut drift, headphone jack, logging scale, noise limiting in IF 
and audio stages. Operates on 8'D' cells, 12-VDC negative ground or AC. 61/2" x 141/4" x 91/4" with a massive 
extruded aluminium front panel. Outboard speaker included. This receiver, with the trusted Realistic 
brand name has been acclaimed world wide by shortwave listeners and amateur radio operators. 
20-152 

HEAR MORE WITH 
L /5' i"7 

PORTABLE ASTRONAUT 4 

59.95 
The low-priced 4-band portable that 
tells you what in the world is going 
on! FET-IC circuitry gets global broad-
casts plus AM/FM. Fine tuning on SW, 
tone control, 31/2" speaker, telescopic 
SW/FM antenna, built-in AM antenna, 

, jack for external antenna. With ear-
phone, AC cord. 
12.774 

i2 Pacitic Highway. 
Shop 10B Regional Centre 
Imperial Centre. Mann Street 
79 Dumaresq Street. 
209 Merrylands Rd.. 
25 Burdett Street. 
Fountain Court Level. 
Shop 17 Emerton V Ilage Jersey Road 
181 Maroubra Rd . 
788 Hunter Street West 

Phone  638-6953 
Phone . 86.1827 
Phone:  449-5046 
Phone:  622-7507 
Phone: 043 24-3392 
Phone:  048-23524 
Phone:  837-4448 
Phone:  47-1873 
Phone:  520.3350 
Phone:  625.5870 
Phone  34-5683 
Phone  69-2207 

SW ANTENNA KITS FOR 
LONG DISTANCE 
LISTENING 

Economy model 50' copper wire. 25' 
lead-in wire,  also with inSulath-c 
and simple instructions. 
278-1373  4.35 
Deluxe model 75' copper wire. 50' 
lead-in wire,  plus  insulators 
easy instructions 
278-7S8  9 .25 

THE WORLD WIDE SUPER MARKET OF SOUND FOR 52 YEARS 
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MIT FOR YOUR 
IlEATIIKIT THE KILY X1ME IX KITS 
BUILD THIS ELECTRONIC 
THERMOMETER 

• Alternating  or  constant  modes  of indoor/outdoor 
temperature indications; 

* Temperature in Fahrenheit or Centigrade 

* Big Display $88.41 inc. Sales Tax 

This is just one of our Kits. Choose from over 300 kits. Post 

coupon below for your free Heath kit Catalogue. 

11111E =.1111111 MINIS 
• • • • •  • 

2.7  11C-

AD-1013 

'a.  ill,' 

6,  6, 

- 
6„. 9, - 
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Agents: 
S.A. 

Associated Services Pty. Ltd., 
110 Tynte Street, Nth Adelaide. 
Telephone: 267.2246 

ID-1290 

ID1390 

AR-1214 

Distributors: 

Digitronics Australia Pty. Ltd. 
12 William Street, 
Maryville, NSW 2293 
Telephone: 69.2040 

A. Oliver Electronics Pty. Ltd., 
188 Pacific Highway, 
St. _eonards, N.S.W. 2065 
Telephone: 43.5305 

O'LD 

L.E. Boughen & Co., 
P.O. Box 136 Toowong, Old. 
Telephone: 70.8097 

W.A. 

Dawson Instruments, 
706 Hale Road, Wembley Downs. 
Telephone: 41.4117 

Schlumberger Instrumentation Aust. Pty. 
134 Willoughby Road, 
Crows Nest, New South Wales. 
Tel. 439.7650 
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PROTECT 
YOUR... 
INSTRUMENTS 
&EQUIPMENT 

With... 

ALERT 
CARTRIDGE  FUSES 

ALERT fuses are "on guard" against 
electrical overloads in Electronic, In-
dustrial,  P.M.G.  Telecommunications, 
and  D.C.A.  installations.  They  are 
manufactured by Kenneth E. Beswick 
Ltd., U.K., and the ALERT range in-
clude British Military Standards, British 
P.O. Standards and many of the inter-
national specifications. 

Popular Sizes EX-STOCK 
TDC 10: 11" x  QUICK ACTING 

100 ma to 25 amp. 

TDC 11: 1.1  x -1 SLOW BLOW 
(or delay) 
60 ma to 10 amp. 

TDC 13: 20mm x 5mm QUICK ACTING 
63 ma to 3 amp. 

TDC 69: ,1 x  QUICK ACTING 
25 ma to 10 amp. 

TDC 123: 20mm x 5mm SLOW BLOW 
100 ma to 2.5 amp. 

Ex-stock from Wholesalers 
or Australian Agents 

Pry. Ltd. 
TELEX: men,. 31447, Sydney 21707 
VIC.: 493-499 Victoria St., West 
Melbourne. Phone: 329-9633. 
N.S.W.: Sydney Phone: 9092388. 
W.A.: Perth Phone: 49-4919. 
S.A.:  Arthur  H.  Hall.  Phone 
424506. 
GLO.: L.E. BOUGHEN & CO., 
Auchenflower. Phone: 70-8097. 

I Please post free ALERT FUSES literature 

I NAME    

1 

ADDRESS 

CITY   POST CODE   

E.T. 8/74 

now available•• 
for all 
audio systems 

Alia hybrid audio power amplifiers  

SZ roll 

St-1025E 
NY/110 MI(R IC Awil 

Series S1-1000A Sanken Audio Amplifiers are high power hybrid 
amplifiers for Hi-Fi, stereo, musical instruments, public address systems 
and other audio applications. Two power ranges of 25 and 50 watts rms 
output are provided. The amplifiers are completely self-contained, 
requiring only an output coupling capacitor, parasitic oscillation supp-
ressors and a power supply. • Single-ended push-pull output. • With-
stand a 5 second output short-circuit • Less than 1/2 % distortion at 25 
and 50 watts. • 1/2  dB  sponse from 20 to 100,000 Hz. 

NY8R10.511ER IC 

Model S1-101.0Y Sankerc Audio Ampli-
, •. 

fiers are medium power hybrid ampli-
fiers for Hi-Fi, stereo, musical instru-
ments, public address systems and 
other audio applications. The ampli-
fiers do not require a heat sink for 
operation at 25 °C ambient or les:; 
• Single-ended push-pull output, • 
Withstand a 5 second output shot! 
circuit 

Sanken Hybrid voltage Regulator S1-
3554M (5v, 3A). • High power hybrid 
voltage regulator of monolithic cir-
cuitry and a power transistor chip. • 
Power supply for TTL and DTL IC's in 
control and measuring equipment. • 
Few external components and no fur-
ther adjustment required. • Built-in 
circuit protection against continuous 
overload and short circuit. 

For full information please write or 'phone: 

Exclusive Australian Agents: TRISTATE ELECTRONICS PTY. LTD. 
Distributed by: 

GEORGE BROWN & CO. PTY. LTD, Cur Sussex & Druitt Streets, 
Sydney. N.S.W. 519-5855 
TECHNOLOGY PRODUCTS, 70 Milton Parade, Malvern, Victoria 
20-7839 
FREE) HOE & SONS PTY. LTD, 246 Evans Road, Salisbury North 
Brisbane, Qld. 47-4311 
CONTINUOUS MUSIC SYSTEMS & ACOUSTICS (W.A.) 8 
Oswald St., Victoria Park, W.A. 61-4464 
K.1). FISHER & CO. 72 McClaren Street, Adelaide, S.A. 223-6294 
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GREAT BRITISH SOPRANOS: Agnes 
Nicholls, Miriam Licette, John Cross, 
Eva Turner, Mary Garden, Maggie 
Teyte, Isobel BillHie, Elsie Suddaby, 
Dora Labatte, Gwen Catley. HMV 
Treasury (mono) HLM-7033 ($4.50). 

One of the better historic collections 
I have heard. This is a selection of 15 
items, and a very imaginative one, 
culled from EMI archives dating back 
as far as pre-1904, and given the age of 
some of the originals the sound quality 
is astoundingly good. The first track is 
a selection from Weber's Oberon Act 
II: Ocean, Thou Mighty Monster, sung 
by  Agnes  Nicholls,  a previously 
unpublished performance dating from 
1911,  and  it is a dashing  and 
unbelievably clear one. Miraim Licette 
follows with Mi tradi quell' alma 
ingrata from Act 11 of Don Giovanni, 
again amazingly clear for 1929, and it 
shows Miss Licette must have been a 
Mozart singer of no mean talent. Joan 
Cross sings two selections, Willow 
Song and Ave Maria from Act IV or 
Verdi's Otello (recorded 1937), and 
she sings in a style a little uncommon 
nowadays — directly. In common with 
pianistic style, which dictates that the 
direct approach like that of Backhaus 
is out of date, the French style has 
taken over, a rather delicate and 
sometimes mannered way of playing — 
so it is good to hear a track such as 
this one to remind us what real 
directness is. 
The same applies to Dame Maggie 
Teyte's two performances on the end 
of this side; Psyche by Paladile (1941) 
and Ce n 'etait pas la meme chosen from 
Hahn's Ciboulette, accompanied by 
Gerald Moore (1946). Eva Turner's 
One Fine Day from Madam Butterfly 
(1933) sounds more like Butterfly's 
portly  mother  than  the  young 
Japanese girl herself, but for all that 
the voice is rich iand beautiful. The 
oldest track dates from before 1904; 
Mary Garden singing her most famous 
role of Melisande in Debussy's Pelleas 
and Melisande. She is accompanied at 
the piano by Claude Debussy himself 
in Mes longs cheveux — mercifully it is 
only a short track for though one gets 
a good  idea  of  Miss  Garden's 
fashionably quivering but pretty voice, 
the sound quality is terrible and the 
pitch is as bad. 

The  second  side  contains  four 
sopranos whose voices are of the light 
and supple variety. The first is Isobel 
Baillie (with the LSO under Sargent), 
not  at  her  best  in  Ne'  trionfa 
d'Alessandro . . Lusinghe piu care 
from Handel's Alessandro, arranged by 
Sir Henry Wood in the style of a Percy 
Grainger piece — perhaps 'Handel in 
the Strained'? The voice is lovely but 
sounds just a little tired. Not so with 
Elsie Suddaby, whose voice is very 
much prettier than her name. Her 
(1927) 0 Sleep! Why dost thou leave 
me.2 whose voice is best tracks on this 
record — also Handel, from Semele. It 
is followed by Purcell's Hark! the 
echoing air from Act V of The Fairy 
Queen. Dora Labette (accompanied by 
Sir Thomas Beecham at the piano) 
sings three Delius songs; Cradle Song, 
The Nightingale and Evening Voices 
(Twilight  Fancies),  which are not 
nearly as forgettable as the rest of his 
music. She sings them most feelingly, 
but  disconcertingly seems to have 
retreated a pace or two from the 
microphone for every note over D in 
the last song. The record finishes in 
high style with Adam's variations on 
Ah! Vous dirai-/e, Maman, sung in 
1949 by Gwen Catley with delightful 
humour and formidable technique — 
she tosses off high Ds and even Es 
apparently without turning a hair. 
The timing is generous — just under 
53 minutes, and the transfers are 
excellent.  I understand  a leaflet 
containing  notes,  texts  and 
translations is included, but I haven't 
seen it. The cover shows an impressive 
twilight  scene;  the  back  cover, 
however,  gives  descriptions  of 
non-existent photos of the sopranos 
(which I suppose appeared on the 
original English cover) — maybe the 
sun has set on them. — T.R.B. 

MOZART: The Magic Flute. Theo 
Adam  (Sarastro),  Peter  Schreier 
(Tamino), Siegfried Vogel (Speaker), 
Sylvia Geszty (Queen of the Night), 
Helen Donath (Pantina), Hanne-Lore 
Kuhse (1st Lady), Gisela Schroeter 
(2nd Lady), Annelies Burmeister (3rd 
Lady),  Guenther  Leib  (Papageno), 
Renate  Hoff  (Papagena),  Harald 
Neukrich  (Monostatos). 
Rundfunkchor  Leipzig;  Die 
Staatskapelle Dresden/Otmar Suitner. 
Eurodisc 80-584XR (3-record set with 
notes and libretto in three languages) 
$18.60. 

I wish I had been able to compare 
this set with any of the other five sets 
in the British catalogue, but finding 
one was as easy as finding a giraffe on 
Bondi Beach. This version in fact is 
not available in England or (as far as 1 
know)  America,  nor is it widely 
advertised here, so it may be quite new 
to most people — I don't know how 
recent it is, however, because no 
production date appears anywhere on 
it; but judging by its extraordinarily 
good sound quality I should think no 
earlier than 1973. Though not the 
cheapest version available, I think it is 
worth every cent — it is enchanting. 
Following hard upon Solti's 1971 set 
(SET 479-81) which received much 

praise, the competition is stiff; but 
from what I remember of a radio 
broadcast of this set, the two are quite 
different in approach yet  equally 
acceptable. Solti's version seemed to 
be striving after nobility of expression, 
as many of his performances do, which 
doesn't go amiss in this ablimely 
allegorical work. 
The story itself is idiotic — "famous 
for its stupidity" is Edward Dent's 
comment — but the music is quite the 
opposite. As the Eurodisc notes rather 
picturesquely put it, "The only fact, 
we  can  take  for  certain,  is: 
Schikaneder/Gieseke's 'Magic  Flute' 
would, at least, long since rot in some 
archives, if Wolfgang Amadeus Mozart 
had not become its composer". 
Suitner, rather than pursuing the 
opera's profundity, treats  it in a 
friendlier fashion (as if to prevent the 
sublime  becoming  ridiculous  by 
treating it too seriously), and leaves it 
to  the  music  itself to make the 
transformation into the work of genius 
it is. 
So Pamina here is a very sweet young 
thing without the slightest touch of 
bathos, touchingly innocent in her 
lament Ach,  ich fuehl's — Helen 
Donath is almost ideal as a bewildered 
young girl lost in the world at large. 
Peter Schreier's Tamino, I am glad to 
say, sounds suitably masculine. The 
Magic Flute is not really the place for 
'poofter bastards'; this is an opera 
where the men are men and the 
women are proud of it (as the saying 
goes). Theo Adam (Sarastro) is very 
impressive; of the comic characters, 
Renate Hoff and Harald Neukirch are 
delightful,  and  Guenther  Leib. as 
Papageno, though fractionally a better 
actor  than  singer  as  far  as 
characterization goes, is in the former 
absolutely first-rate. The three youths 
are actually sung by clear-toned boys 
(in common with the Solti set only); 
the three ladies of the Queen of the 
Night are rather colourless, but their 
voices are most beautifully matched. 
The part of the Queen of the Night 
itself, though not at all lengthy, is one 
of the most difficult of all opera roles 
and one where reputations can be 
made (Erna Berger made hers in this 
part). The more times I hear Sylvia 
Geszty's performance, the better I like 
it. Her pitch is absolutely precise, her 
voice is faultlessly flexible; and given 
the  difficulty  of the role sounds 
remarkably unstrained. Her voice has a 
metallic, almost harsh edge which she 
plays up where necessary (especially in 
speech) and which couldn't be better 
here — an excellent piece of casting, in 
fact. She is infinitely preferable to 
Cristina Deutekom in the Solti version 
(the only excerpts I have heard), who 
not  only  has  none  of the regal 
authority of Geszty but produces the 
strangest sort of warbling sound in the 
(very) upper register — quite unhuman 
in a way. 
Suitner directs the Dresden State 
Orchestra so well that it doesn't make 
its presence felt once — it plays with 
beautiful clarity and cohesion, and 
there isn't a note that is in bad taste 
anywhere. The sound is very clear, 
almost dry (but no distortion), which 



CLASSICAL RECORDINGS 
suits  this  opera  well.  My  only 
complaint is that there isn't enough 
directionality  —  it  sounds 
two-dimensional, at the microphones, 
instead  of  three-dimensional  and 
s̀tagey'. 
Accompanying  notes  are  really 
classy: two booklets in a type of 
dust-jacket  —  the  first  booklet 
contains  notes  of  very  detailed 
historical interest in German, French 
and (rather colourful!) English, plus 
photos of the cast and many of the 
contemporary  Ramberg  engravings; 
the second is the libretto, well laid out 
in three languages. 
I would point out again that this 
version shows no great profundity; but 
as a performance which delights in the 
opera's fancifulness, is not cowed by 
its  reputation  and  allegorical 
connexions, and which shows the 
exquisite  proportions  of  Mozart's 
writing, I think this could hardly be 
bettered. — TRB 

THE ELISABETH SCHWARZKOPF 
SONGBOOK  Volume  4. Elisabeth 
Schwarzkopf  (soprano);  Geoffrey 
Parsons,  *Gerald  Moore  (pianos). 
HMV  OASD  2844  (texts  and 
translation enclosed) $6.20. 

MOZART: Abendempfindung K.523; Der 
Zauberer K.472. BRAHMS: Immer leiser 
wird  main  Schlummer  Op.105/2; 
Sandmaennchen  (No.4  of 
V̀olkskinderlieder'); Wie Melodien zieht es 
mur   Op.105/1;  Der  Jaeger  Op.95/4; 
Liebestreu Op.3/1; Staendchen Op.106/1; 
Vergebliches Staendchen Op.84/4. WOLF*: 
lm Fruehling; Auf eine Cluistblume (1). 
GRIEG: Erstes Begegnen Op.21/1; Zur 
Rosenzeit Op.48/5: Mit eines Primula versa 
Op.26/4; Lauf der Welt Op.48/3; R' 
STRAUSS:  Die  Nacht  Op.10/3; 
Wiegenliedchen Op.49/3. 

Elisabeth Schwarzkopf fans should 
find this record very enjoyable, but 
anyone who hasn't any of the earlier 
Songbook volumes should try one of 
those rather than this new issue. Sad 
though it is, Madame Schwarzkopf 
hasn't very much voice left; but the 
artistry is as wonderful as it ever was, 
and it is good to see that she continues 
to make records while she can — she is 
an amazing 59 this year. Also, as 
always, Geoffrey Parsons and Gerald 
Moore play with impeccable taste (and 
incidently, the record is produced by 
Madame  Schwarzkopf's  husband, 
Walter Legge). 
It is maybe a pity that the two 
Mozart songs were included at the 
expense of a couple more Strauss 
songs; generally her Mozart is as bad as 
her Strauss is good. The two included 
here, both of limited pitch range, are 
not too bad, except that rather broad 
liberties are taken with the tempo 
K.523, and in K.472 the voice sounds 

a bit too knowledgeable for the 
innocent young thing who should be 
singing. It seems to be the top of her 
range that Schwarzkopf is having 
trouble with; the first of these songs is 
transposed down a semitone to a range 
of D#' to E", and the second is 
transposed down a hefty minor third, 
to a similar range of D' to E" — hardly 
high notes for a soprano. 
Far more than half the songs here are 
the slow, contemplative sort, at which 
Madame Schwarzkopf usually excels, 
but she puts I feel too much warmth, 
or thick contemplation, into many of 
them, and even occasionally in the 
quicker humorous pieces like the 
Brahms Op.84/4. Her consonants, too, 
suffer here and there from woolliness. 
Some of the songs are magnificent, 
however,  such  as  the  Brahms 
Op.105/2, and especially some of the 
lighter, faster pieces, notably Brahms' 
Staendchen, Grieg's Lauf der Welt, and 
Strauss' Die Nacht. 
Schwarzkopf  is,  I think  quite 
unsurpassed in Strauss Lieder as these 
two (too few!) songs bear out. Her 
recording of the Four Last Songs with 
the Berlin RPO/Szell (ASD 2888) is 
justly famous; and the seven songs on 
ASD 2493 (with the LSO/Szell) are 
quite indescribably beautiful, but are 
unfortunately backed with four of 
Mozart's  concert  arias  sung  very 
indifferently. 
This review is more negative than I 
meant it to be; this record is still a 
very fine affair, but unfortunately 
suffers  in comparison with other 
Schwarzkopf performances. As for 
sound quality, I have heard better — 
the voice is sometimes too forward in 
relation to the piano (a fault in the 
original recording) but I think more 
care could have been taken in the 
pressing here because there is some 
painful distortion towards the end of 
the first side. — T.R.B. 

MOZART: Piano Sonatas for Four 
Hands. Sonata in F K.497; Five 
Variations on an Andante in G K.501; 
Organ Piece for a Clock in F minor 
K.608.  Christoph  Eschenbach and 
Justus Frantz (piano). DGG 2530-363 
($6.20). 

The first volume of the four-hand 
sonatas I reviewed a couple of months 
ago (June ET1), and the comments I 
made then (including those on the 
sound, which is exemplary) all apply 
to this volume. Frantz and Eschenbach 
play with a delightful clarity and 
precision, and sound quite obviously 
as if they are enjoying themselves 
thoroughly; but I don't think this is 
enough for the meatier pieces. For 

that reason I think the Andante and 
Variations is the most successful piece 
of this record because it has no 
particularly great profundity. Here 
Eschenbach and Frantz sound very 
fine and it is really amazing how little 
the problems of hand-tangling and 
non-synchronization seem to bother 
them. 
The  short  piece  for mechanical 
organ,  despite  the  seemingly 
inconducive-to-inspiration nature of 
the instrument it was composed for, is 
quite another matter. I don't know 
whose transcription this is, but I feel 
sure that it isn't Mozart's. It is quite 
obviously and characteristically a piece 
for organ of some description, even 
mechanical, as is quite plain from even 
the first few bars. The opening chords 
sound  ridiculous  hammered-out 
percussively — they should be towers 
of sound, relying on the organ's 
property of maintaining volume until 
the keys are released. They would have 
sounded even more ridiculous on the 
lightweight pianos of Mozart's time. 
As it is, Frantz and Eschenbach insist 
on playing in the currently fashionable 
French style — minimal pedalling and 
a lightweight, airy touch, which at 
least on a modern instrument couldn't 
be further removed from an organ 
tone. 
This style, however, lends itself quite 
well to the slow movement of K.497, 
particularly when it includes as much 
grace as it does here. Otherwise, the 
two outer movements suffer from the 
customary  lack  of proper  depth 
(particularly the first movement). 
It should be interesting to hear how 
the remaining volumes (if any) sound. 
I assume there are two more. Though 
most of the 'heavy' stuff is over with, 
some  of  what  remains  is of 
considerable stature, and it will also be 
interesting to see what is included and 
what  is not.  Remaining  are the 
duet-sonatas K.357 (a misleadingly 
early Koechelnumber), K.358, K.38I, 
K.19d, the Fugue K.40I, and the 
Fantasia K.594 (also transcribed from 
the mechanical organ); and for two 
pianos, a Larghetto and Allegro, a 
Grave and Presto K.Anh.42, and the 
Fugue K.426 (which Mozart later 
wisely transcribed for strings and 
added an Adagio (K.546). 
The four-hand and two-piano music 
of Mozart is very hard to come by 
elsewhere, and in complete form is 
only available (not here of course) on 
L'Oiseau  Lyre  (four-record  set), 
played by Demus and Badura-Skoda, a 
set praised by the Gramophone fro 
completeness, but the performances 
were regarded indifferently. I don't 
know why this music should be so thin 
on the ground, for much of it is so 
good; but I'm afraid that at the 
moment what there is hasn't really got 
off the ground. — T.R.B. 



for the sweetest sounds of all... 
TDK's "total performers" 
There's no doubt about it. TDK's 
great new Dynamic-series cassettes 
offer serious home recordists sound 
reproduction unequalled by any 
other cassette sold today. And the 
reason is very simple. They deliver 
total performance! 

Total performance means more than 
lust full-range frequency response 
and high-end sensitivity. It also 
means having the proper balance of 
all the other characteristics essen-
tial to reproducing "real-life" sound. 
Like high MOL (maximum output 
level). Broad dynamic range. Wide 
bias tolerance. High signal-to-noise 
ratio. TDK's Dynamic-series cas-
settes have them all! 

You'll quickly discover this fact when 
you record your favorite music on 
one of TDK's Dynamic-series cas-
settes. You capture all the highs and 
lows, all the harmonics and over-
tones, all the emotion and feeling 

that gave the original performance 
its richness, fullness and warmth. 

Look for TDK's "total performers" at 
quality sou -id shops everywhere. Ex-
tra Dynamic (ED) cassettes offer the 
discriminating audiophile an entirely 
new dimension in recording fidelity. 
Super Dynamic (SD), the tape that 
turned the cassette into a true high-
fidelity medium, still has better-
balanced total performance charac-
teristics than any other brand made 
...and is aiso available in open reel. 
And Dynamic (D) is an entirely new 
hi-fi cassette that provides budget-
minded recordists with excellent 
quality at -noderate prices. All pro-
vide optimum performance on any 
cassette recorder, without need for 
special bias. 

For sound you feel as well as hear, 
discover thu dynamic new world of 
TDK's total performers! 

DYNAMIC-series cassettes are: 

lvtra nynar , ): top-of-the-line, 
for those who want the very best. 45, 
60 and 90 minutes. 
Stl per Dynan ( ,L)): first true hi-fi 
cassette started a revolution in the 
tape industry. 45, 60, 90 & 120-min. 
Dyn,n ( ): characteristics supe-
rior to most "premium" cassettes. 45, 
60, 90, 120 and world's only180-min. 

the new dynamic world of 

4V1I T D K. 

SOLE AUSTRAL/AN AGENTS 

CONVOY INTERNATIONAL PTY LTD 
4 Dowling Street, Woolloomooloo, NSW 2011 

Phone: 358-2088 



LIGHT ItElk 
Threadbare though the word "revolution" 
has become, the ESS amt 1 loudspeaker 
marks a revolution in high fidelity 
reproduction through its incorporation of the 
Heil Air Motion Transformer, developed and 
perfected by Or Oskar Heil. of Heil 
Scientific Laboratories, Inc . over the last 
four and one half years This exciting new 
device gives the ESS amt 1 the first 
authentically new approach to sound 
generation in fifty years 
By utilizing the Heil Air Motion Transformer 
the ESS amt 1 breaks completely with sound 
generating principles that stretch back. 
unchanged. to the earliest acoustic 
phonographs. From turn-of-the-century 
"talking machines" through today's most 
sophisticated component systems, the air 
pressures you hear as sound have been 
created by the direct push of a diaphragm 
surface moving forward and backward to 
get air motion As the diaphragm surface 
works directly against the air its movement 
must be as great, and as rapid. as the 
required air movement—and this holds true 
for cones. electrostatic panels piezoelectric 
Crystals. traveling wave transducers and 
even ionized air devices that have an 
ionized cloud moving "forward and 
backward" just like a paper cone 

The Heil Air Motion Transformer. used as the 
mid and high frequency reproducer in the 
ESS amt 1. departs dramatically from this 
traditional concept of sound reproduction 
By squeezing air instead of pushing it, it 
effectively creates fives times more air 
movement than the direct push of an 
equivalent flat surface and accelerates 
transducer design light years ahead The 
Heil Air Motion Transformer has no "piston" 
surface, no voice coil, no elastic suspension 
devices, no signecant mass. no "forward-
backward" motion, no resonances, and is so 
light and simple that it carries a lifetime 
warranty. 
Instead of trying to displace air molecules 
with the forward-backward motion of a flat 
or cone surface. the Heil Air Motion 
Transformer harnesses the power-purchase 
of a pneumatic "lever" and by applying 
small squeezing forces over a large surface 
area produces air movements five times 
greater than an equivalent "pushing" piston 
Surfacg. And whereas the energy applied to 
a piston driver is used to push a cone that 
PuSheS the air, the Heil Air Motion 
Trvsformer squeezes air directly .As a 

The Hell Air Motion Transformer— 

The loudspeaker of the future. 

result of tnis greater more direct and near 
massless transfer of energy .the Heil Air 
Motion Transformer approaches 
instantaneous acceleration for flawless 
transients, has no "cone breakup" to create 
coloration, and shows distortion figures as 
fine as modern electronics to recreate the 
sharpest of images. the cleanest of attacks 
and the highest harmonics with a clarity 
and immediacy never before experienced 

To form a picture of the completely new 
technique by which the Heil Air Motion 
Transformer generates sound, imagine 
trying to set a cherry pit, a low mass object 
(air). into motion with a high mass object. 

squeezing Tne result: high effectiveness in 
me transfer of kinetic energy from your 
finger to the cherry  pit, grea t movement  of 

the cherry pit with a 

small but powerfully 

effective lever-like 
movement of only the 
tips of your fingers. 

Tnis analogy describes the ESS Heil Air 
Motion Transformer's princ iple Sound is 
squeezed into the air instead of pushed 
toward it. A light small surface only 5 mil 
thick and made of a recently perfected 
plastic having enormously high internal 
molecular damping is formed into multiple 
interfacing cavities. The volume of these 
cavities alters in response to electro-
magnetic forces generated by a uniformly 
distributed conduction cortex and projects 
sound outward with an almost perfect 
transfer of kinetic energy. The entire moving 
system is only two inches by five'inches 
and its mass is effectively eq ui valent toioniy 
three-quarters of a linear inch of air across 
its surface—by contrast a conven tional  
cone mechanism is effectively eq uiv alent to 

one to three feet of air. This permits the 
moving system to react exactly with the 
imput signal and results in an incre dibly 
accurate conversion to sound waves, a 
conversion realized by the listener as vas tly 
superior definition, clarity and spat ial 
proportionality Music is reproduced to 
scale with a distinctiveness to each 

the flat of your hand (cone and voice coil).  individual timbre that marks the difference 

This is obviously a technique between merely satisfactory reproduction 
of low effectiveness  and sound as clear as light. 

The ESS amt 1 combines the amazing Heil 
Air Motion Transformer with a newly 
developed ten inch woofer which has an 
oversize. deep-drawn frame assembly and a 
powerful magnet to permit exceptional 
excursions at the highest possible 
acceleration. The woofer is critically 
designed for clean. impactful low frequency 
response and exciting transient capabilities 
that precisely complement the open 
articulation of the Heil AirMotion 
Transformer The ESS amt 1 triumphs over 
time and space by recreating in all its past. 
distant grandeur, every nuance of the 
original performance. Nothing we say. or 
can say, will adequately prepare you for the 
ESS amt l's incredible new aural freedom. 
clean, clear and airy as light 

because the great mass 
of your arm and hand 

relative to the small 

mass of the che ry pit prevents rapid 
movement and results in a poor transfer of 
kinetic energy from your arm to the cherry 
pit Result the pit can never move faster 
than your hand pushes it. Moreover, when 
trying to accelerate your hand rapidly and 
stop it suddenly. the great inertial force 
created by the mass of your arm results in 
sluggish starts and overhanging stops All 
the dynamic drama of music is removed 

And yet for all its shortcomings, this is the 
way sound has been reproduced since the 
acoustic phonograph Now imagine placing 
me cnerry pit between your fingers and 
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AHEAD 
The AMT-1 is available frnm the follow-
ing leading capital city retailers. 
Distribution will be expanded as and 
when stock permits. 

N.S.W. 
AUTEL SYSTEMS Pry. LTD., 
639 Pacific Highway, Chatswood, 
Sydney, 2067. Phone: 412 4377 
CONVOY TECHNOCENTRE, Cnr. 
Plunkett & MacLean Sts., 
Woolloomooloo, Sydney, 2011. 
Phone: 357 2444 
I NST ROL HI-Fl CENTRE, 91a York 
Street, Sydney, 2000. Phone: 29 4258 
KENT HI-Fl PTY. LTD., 432 Kent 
Street, Sydney, 2000. Phone: 
29 2743, 29 6973 

VIC. 
DOUGLAS TRADING, 185-191 
Bourke Street, Melbourne, 3000. 
Phone: 63 9321 
INST ROL HI-Fl (VIC.) PTY. LTD., 
375 Lonsdate Street, Melbourne, 3000. 
Phone: 67 5831 
SOUTHERN SOUND PTY. LTD., 
963 Nepean Highway, Moorabbin, 
Melbourne, 3189. Phone: 97 7245 
and also at: 
337 La Trobe Street, Melbourne, 3000. 
Phone: 67 7869 

OLD. 
STEREO SUPPLIES, 95 Turbot Street, 
Brisbane, 4000. Phone: 21 3623 

S.A. 
SOUND SPECTRUM, Regent Arcade, 
101 Rundle St., Adelaide 5000. 
Phone: 223 2181 

W.A. 
ALBERTS HI-Fl CENTRE PTY. LTD., 
282 Hay St, Perth 6000. 
Phone: 21 9902, 21 5004 
LESLIE LEONARD HI-Fl, Shop U8, 
Upper Level, City Arcade, Hay St., 
Perth 6000. Phone: 22 3243 
PERTH HI-Fl CENTRE, 396 Murray St., 
Perth 6000. Phone: 22 4409 

TAS. 
NO DEALER YET APPOINTED 

amt 1 
MADE IN USA. 

Reco minended retail price $628 00 per pa" 
See any of the dealers listed for a demonstration 
of the AMT 1 or for further infor mation contact 

ESS Inc., MI,c/o 220 West St., Crows 
Nest, N.S.W. 2065 Ph. 922-3423 
Heil Air Motion Transformer is the registered 
trademark for ESS loudspeaker systems incor-
Porat ,ng design principles invented by Dr Oskar 
Heil arid licensed exclusively to ESS Inc 
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REVIEW 

ON SAL 
Scoop test-brilliant new speaker 

80c* 
rS•kil 
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ELECTRONIC RAGS 

Mendoza reports. Scott Joplin a la synthesizer — Terry 

PRODUCE, said the man, an album of 
synthesized rag-time music. 
Scott Joplin '75 as it were. 
The challenge was irresistible. Peter 
Jacobsen, a blind and highly talented 
pianist,  and  Trevor  Taylor,  a 
percussionist with an abiding interest 
in electronic music, completed the 
team. 
The requirements of the album were 
that it should possess the commercial 
appeal of 'synthesizer sound' whilst 
interpreting the rag-time idiom in the 
way in which the composer, Scott 
Joplin would have approved. 
It was obvious that it would not be 
easy,  as the score was originally 
intended for solo piano, and suitable 
contrapuntal parts had to be arranged 
to  warrant  performance  on  a 
synthesizer; Peter had necessarily to 
work out and remember these parts in 
his head. 
The following equipment was used 
for the initial sessions:— one EMS 
'AKS' keyboard synthesizer; one EMS 
'VC23 Synthi' with 'DKI' keyboard; 

high-speed half--Jack Ferrograph Series 
7; Revox tape deck equipped with 
sel-sync on one channel; domestic 
Dolby B processer/de-processer; Leak 
30 amplifier and louspeaker system. 
The  multitrack  procedure  was 
utilised  for  recording  each  tune, 
starting with the least significant parts 
(percussion and bass line), so that the 
quality was preserved on the more 
vital melody material. 
Keeping the number of track-to-track 
transferences  70  a minimum also 
contributed  to  maintaining  the 
quality. 
Our first stage was to record a bass 
line on to tha upper track of the 
Revox. The unused synthesizer was set 
up with  a percussive "white-noise 
envelope" which allowed Trevor to lay 
the percussive rhythm at this same 
stage, thus saving one copy. Once 
recorded, the composite upper track 
was monitored on sel-sync, i.e. fed 
through  the record  head  to  the 
monitor circuit, so that the bottom 
track could be recorded in sync with 

DOC)  JJ 00C, 
.(..) 0 0  0 C.) .0 

OIC  oo.o oe.fra•i 
110100 090 000 Detail from Multi 

Mode Custom built 
Envelope Shapers 
— note LED dis-
play at bottom of 
each panel 
indicating position 
in envelope cycle. 

4 General view of Studio showing two matrix 
pin patching boards; on right are envelope 
shapers and voltage controlled filters. To the 
right of the oscilloscope is a digital frequency 
meter, a random voltage generator and a 
pitch to voltage converter. 

it. It was immediately apparent that 
the timing of the initial track had to 
be  impeccable,  as  every  track 
subsequently laid had to synchronize 
exactly. 
Both  synthesizers  were  basically 
monophonic — suitable harmonies had 
to be built up by further layering — it 
proved impracticable to run oscillators 
from both synthesizers 'in tandem' via 
a single keyboard. As well as the first 
harmony line, the bottom track of the 
Revox was taken up by a further 
percussive sound simulating a bass 
drum. 
The two completed Revox tracks, 
each carrying two sounds, were then 
fed to the two input channels of the 
VCS.3, to be further modified and 
then controlled by the two output 
pan-pots to give the beginnings of a 
multi-track stereo image. 
A passive  resistive  network  was 
lashed up to patch the VCS.3 outputs 
to the Ferrograph stereo inputs in 
combination with the output from the 
other  synthesizer.  Monitoring  the 
Ferrograph inputs, Peter now added 
his second part of the harmony. 
To lay down the next part, the whole 
process was adopted in reverse, playing 
back the composite Ferrograph tape 
through the resistive mixer and again 
recording on the Revox. 
This 'bouncing' of the tune between 
machines was continued, adding an 
extra  track each time until three 
harmony,  two  melody  and  one 
counter-melody line had been added. 
For two very trying days we worked 
to produce two short tunes, after 
which time we were acutely aware of 
the  limitations  of  the  recording 
process — and of the synthesizers. 
Slight  frequency  response 
discrepancies  between  input  and 
output  amplifiers  were  converting 
what started as crisp, fresh sounds, 
into muddy ones after they had been 
copied a few times. The signal-to-noise 
ratio was 'good', but not really up to 
professional standard. 

On the principle that there is no 
'right' or 'wrong' synthesizer sound as 
there would be if one tried such tricks 
with  conventional  orchestral 
instruments, we pre-emphasised the 
treble  frequencies  and 
Dolby-deprocessed the hissy signal on 
the penultimate dub. Although the 
hiss was definitely much reduced, the 
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INTERNATIONAL ELECTRONICS UNLIMITED 
DIGITAI INTEGRATED CIRCUITS 

7400  .25  7447  1.45  74141 1.25 
7401  .25  7448 1.50  74145 1.25 
7402  .25  7450  .29  74150 1.25 
7403  .25  7451  .32  74151 1.05 
7404  .29  7452  .32  74153 1.45 
7405  .27  7453  .32  74154 1.75 
7406  .55  7454  .45  74155 1.35 
7407  .53  7460  .30  74156 1.50 
7408  .29  7464  .45.  74157 1.50 
7409  .29  7465  .45  74161 1.65 
7410  .25  7472  .45  74163 1.80 
7411  .35  7473  .55  74164 2.95 
7413  .95  7474  .55  74165 2.95 
7413  .50  7475  .95  74166 1.95 
7416  .50  7476  .55  74173 1.95 
7417  .S0  7483  1.25  74175 1.95 
7420  .25  7486  .55  74176 .95 
7422  .32  7489  3.25  74177  .95 
7423  .17  7490 1.25  74180 1.15 
7425  .39  7491  1.40  74181 4.25 
7426  .35  7492  1.05  74182 1.10 
7427  .39  7493  1.05  74185 2.50 
7430  .25  7494  1.10  74190 1.65 
7432  .3r)  7495  1.05  74191 1.65 
7437  .50  7496  1.05  74192 1.65 
7438  .55  74100 1.65  74193 1.65 
7440  .25  74105  .55  74194 1.65 
7441  1.25  74107  .55  74195 1.15 
7442  1.15  74121  .65  74196 1.35 
7443  1.25  74122  .55  74197 1.15 
7444  1.30  74123 1.15  74198 2.50 
7445  1.25  74125  .69  74199 2.50 
7446 1.45  74126 .95 

LO W PO WER TTL 
74100  .40  74151  .40  74190  1.75 
741.02  .40  741.55  .60  74191  1.50 
74103  .40  74171  .60  74193  1.75 
741.04  .40  74172  .60  74195  1.7s 
74106  .40  P4173  .80  741164 2.95 
74110  .40  74174  .83  741165 2.95 
741.20  .40  74178  .80  74198  2.95 
74130  .40  74185  1.25 
74142  1.75  74186  .95 

HIGH SPEED TTL 
74H00  .37  74H21  .37  741155  .45 
741101  .37  74H22  .37  741160  .45 
741104  .37  74H30  .37  741161  .43 
741108  .37  741140  .37  74H62  .45 
741110  .37  74H50  .37  74H72  .60 
74H11  .37  741152  .37  74H74  .70 
74(420  37  .3  741176  .70 

8000 SERIES TTL 
8091  .69  8214  1.95  8810  .95 
8092  .69  8220  1.95  8811  .75 
8093  .69  8230  2.95  8812  1.25 
8094  .69  8301  1.25  8822  2.95 
8095  1.55  8309  1.05  8830  2.95 
8121  1.05  8312  1.05  8831  2.95 
8123  1.75  8520  1.45  8836  .69 
8130  2.50  8551  1.95  6830  1.50 
8200  2.95  8552  2.95 
8210  3.95  8554  2.95 

( MO 

74C00  .85  74C74  1.50  74C162 3.25 
74CO2  .85  74C76  1.70  74C163 3.25 
74C04  .95  74C107 1.50  74C164 3.50 
74C08  .95  74C151 2.90  74C173 2.90 
74C10  .85  74C154 3.50  74C192 3.25 
74C20  .85  74C157 2.25  74C195 3.00 
74C42  2.15  74C160 3.30 I 80C97  1.50 
74C73  1.70 I 74C161 3.25 

4000 SERIES RCA EQUIVALENT 

CD4001 

CD4002 

C04009 

CD4010 

CD4011 

C04012 

.65 CD4013  1.50i CD4025  .65 

.65 CD4016 1.50 CD4027 1.35 

1.00 034017  2.95 CD4030  .65 

.65 CD4019  1.35 CD4035  2.85 

.65'CD4022  2.75 

.651 034023  .65 

ME MC)411ES 

1101  256 bit RAM MOS 
1103  1024 bit RAM MOS 
5260  1024 bit RAM Low Power 
7489  64 bit RAM TTL 
8223  Programmable ROM 

2.50 
7.95 
7.95 
3.25 
t, IS 

AUGUST SPECIALS 
TTL 
7400 Quad 2 input NAND gate 

7404 Hex inverter 

7410 Triple 3 input NAND gate 
7420 Dual 4 input NAND gate  .22 ea. 

7438 Quad 2 input NAND buffer O.C.  .35 ea. 

7440 Dual 4 input buffer  .22 ea. 

74-15 BCD-to-decml decoder/driv. O.C. .89 ea. 
7453 Expandable AND-OR INVERT gate  :225 eaa: 

7460 Dual 4 input expander  0 e 

74123 Retrig. monostable multivib w/cIr .89 ea. 

LED DISPLAYS 
s.1AN 2 type .32" Red Alpha Numeric  5.95 ea. 

MAN 7 type .27" Red 7 Segment  1.95 Cl 

5001  LSI  Calculator Chip 140 pin) add, subtract, multiply & divide 
With data - 53.95 ea. 

5.22 ea. 

.25 ea. 

.22 ei. 

LINEAR 
324  Quad op amp (4-741's) DIP 

351  Dual peripheral driver mD1P 

380  2 watt audio amp DIP 

565  Phase locked loop DIP 
3900 Quad amp DIP 

51.89 ea 

.39 ea 
1.49 ea 

2.49 ea 

.65 ea 

8223 Programmable ROM TTL DIP  5.95 ea 

8038 Voltage controlled oscillator - 
sine-square-triangle output DIP  5.95 ea. 

MCD2 Opto isolator - diode 

MCT2 Opto isolator - transistor 

1.19 ea. 

.89 ea. 

C AIC UL ASTOR CHIPS 

5001 LSI (40-Pint Add. subtr, mull. IL div., 

Data supplied w1th chip  $6.95 ta. 

Data Only - Refundable with purchase  1.00 

3002 LS1 similar to 5001 exc des, for battery 

operated - Data supplied with chop  8.9S ea. 

-  Data only - Refundable sonth purchase  1.00 

5005 LSI 128 pinl Full 4 fund. mew. 12-dig. displ. 
cak. 7 seg rnitpla. outp. Data suppl. w/chop 10.95 ea. 

Data Only - Refundable with purchase  100 

MM5736 113 Pin, 6-dig., add, subtr., malt., div.  4.95 ea 

DIGITA1 CL OCK CHIPS 

MM 5311 28-pin any readout 6-dig. BCD 
with spec. sheet  11.95 ea. 

MM 5312 24.pon any readOut 4 digit lisps output 
BCD with spec. sheet  8.95 ea. 

MM 5313 28-pon any readout 6 digit lisps 
BCD with spec. sheet  10.95 ea. 

MM 5314 24-pin LED-Incandescent readout 
6-digit with spec sheet 

MM 5316 40-pin norm alarm set snooze alarm-timer 
12 or 24-hr operat wit, spec sheet  1595 ea. 

10.95 ea. 

(ED 

MV108  visible red TO 18  .25 ea. 
MV50  Axial leads rnicromini dome  .25 ea  5/1.00 
MV5020  limbo clear dome visible red .35 ea  3/100 
mf 4  Infra red ,Invisible} ddi. dome  60 ea. 

PHASE LOCKED LOOP, 

560 Phase locked Loop  DIP  2.95 ea 
561 Phase locked Loop DIP  2.95 ea 
562 Phase Locked Loop  DIP  2.95 ea 
565 Phase Locked Loop  DIP  2.95 ea 
566 Function Generator MINI-DIP  2.95 ea 
567 Tone Generator  MINI-DIP  2.95 ea 

MAN1  Type red, 7 segment .270  3.95 ea 
MANIM Type red 7 seg .127"  1.75 ea  4/4.8.5 
MANI  Type red, 7 sag .190- 2.35 ea  4/ 7.95 
MANS  Type gm. 7 141..270" 4.75 ea  4/15.75 
MAN 7 Type (RA U red 7 seg 2.50 ea  4/ 7.95 
mANg  type yel. 7 seg. .270- 5.50 ea  4/16.95 
D1.707  Type (MAN 1140.1  3.50 ea  4/13.00 

IINEAR INTEGRATED CIRCUITS 

300  Pot V Reg (super 7131  TO-5 $ .$5 ea  
301  HI performance AMP  MINI-DIP. TO-S   
102  Voltage Follower  TO-5  9 it a 5 e 

304  Negative Voltage Regal. TO-S  .125 e 305  Positive Voltage Regal.  10-5  1.25 ea 

307  Op AMP (super 7411  MINI-DIP, TO.-5  45 el 
308  Micro Power Op Amp  MINI-DIP  1.2 5 

TO-S  1.25 ea 309H  S V Regulator 
10-3  1.9S ea 309K  S V 1 A Regulator 

310  Voltage Follwer Op Amp TO-5  1.45 ea 
311  He pert. Volt. Compartr.  MINI-DIP, TO-5  11.6255 te,. e 
319  Hi-Speed Dual Compartr. DIP 
320  .5.2 V Neg. Regulator  TO-3  1.95 ea 
320  -15 V Neg. Regulator  TO-3  1.95 ea 
324  Quad Op Amp  DIP 2.25 ea  
339  Quad Comparator  DIP  2.50 ea 
3401  Pos. Volt. Reg. 

I6V-8V-12V-15V-18V-24Vi TO-220  2.25 ea 
370  ACC/Squelch AMPL  TO-5 or DIP  1.65 ea 
372  AF-IF Strip-detector  DIP 

3:608$  re: 371  AM/ FM/SS8 Strip  DIP 
376  Pos. Volt. Regulator  MINI-DIP  .65 ea 

.71 ea s 
377  2W Stereo amp  DIP 2 1 
380  2 Watt Audio  DIP  e 
380-8  .6W Audio amp  MINI-DIP  1.75 ea 
381  Low-Noise Dual Pre-Arnp DIP  2.25 e 5 es. 
382  Low-Noise Dual Pre-Amp DIP  12.2255 et: 
550  Prec. Voltage Regulator  DIP  9 
555  Timer  MINI-DIP 

MINI-DIP  .59 ea 703  RF-IF Amp 
709  Operational AMPL irO$  or DIP  $ ea 
711  Dual Different. Compar  .Goli  I 42395 .ra. 
723  Voltage Regulator  DIP  .75 ea 
739  Dual Hi Pert Op AMP  DIP 
741  Comp. Op AMP  MINI-DP, TO-S  .45 ea 
747  Dual 741 Op Amp  TO-5 or DIP $  
748  Freq. Ads  741  MINI-DIP..45 e  
1303  Stereo Pre-Amp  DIP  .955  reaaa  

1304  FM Mulpx Stereo Dc-mod DIP  1.50 ea 
1307  FM Mulpx Stereo Demod DIP 
1458  Dual Com. Op Amp.  MINI-DIP 
(112111 Dual LM 211 Volt. Comp. DIP  2:..97$55 ee::: 
3065  TV-FM Sound System  DIP  5  
3075  FM Det.-/MTR & Audio 

Pre-Amp  DIP .85 ea  
3900  Quad Amplifier  DIP  .75 ea 
3905  Precision Timer  DIP  .75 ea 
7524  Core Mem Sense AMPL  DIP 

211 'I.:992755E ,ria.a: 

7525  Core Mew Sense AMPL  DIP 
7534  Core Mew Sense Amp  DIP 
7535  Core Mew Sense Amp  DIP 
8038  Function Generator  DIP 

" 495 7a 
9601  Retriggerable One-Shot  DIP 

49 ra 
75451  Dual Peripheral Driver  MINI-DIP 
75452  Dual Peripheral Driver  MINI-DIP 
75450  13511 Dual Periph. Driver MINI-DIP 6  
75491  Quad seg. dnver for 

LED readout  DIP 
1 ':  6°795 :el 75492  Hex digit drover  DIP 

Please specify which data sheets are required with order 
Add 5.50 per data sheet for items priced less than SI 00 
each. 

E U 

ON ORDERS OVER $25.00 DEDUCT 10% 

ALL ITEMS ARE NE W, UNUSED SURPLUS PARTS - TESTED 
FUNCTIONAL, SATISFACTION IS GUARANTEED, THE PRICES 
AS LISTED ARE IN AUSTRALIAN DOLLARS.  SEND BANK 
CHEQUE WITH ORDER, IF INTERNATIONAL POSTAL MON-
EY ORDER IS USED SEND RECEIPT WITH ORDER. SHIPMENT 
WILL ME MADE VIA AIR MAIL - POSTAGE PAID - WITHIN 
THREE DAYS FROM RECEIPT.  MINIMUM ORDER - $5.00. 

INTERNATIONAL ELECTRONICS UNLIMITED 
P.O. BOX 1708  MONTEREY, CALIF. 93940 USA 



ELECTRONIC RAGS 
recording as a whole sounded rather 
lifeless. 
The fickleness of the synthesizer 
tuning caused the most exasperation. 
The keyboard seemed to suffer a pitch 
'warp', so that on each side of the 
mean  value  the  tune  became 
progressively  sharp.  To obtain  an 
acceptable chromatic scale, the voltage 
control  was adjusted  so that the 
mid-point of the warp corresponded 
with the mid-scale of the musical part 
being played; the playing had to be 
confined to a 34-octave spread on each 
side of this value, entailing drastic 
re-thinking of the arrangement. 
As the oscillators warmed up, tuning 
drift caused a further problem; we 
tackled  this  by  switching  the 
equipment on long before the session, 
and recording a reference tuning signal 
on the tape at the very start, so that all 
future copies could be tuned to this 
note. Just prior to each take the same 
tuning  procedure  was  repeated, 
namely  getting  the correct tuning 
spread followed by unison and octave 
zero-beating tuning with the reference 
tone. 
One of our biggest handicaps was the 
very slight linearity discrepancy in the 
voltage/pitch function of the various 
oscillators.  When  tuned to unison 
(zero-beating)  at  a  particular 
frequency, one oscillator would warp 
relative to the other, resulting in an 
increasing beat frequency as the keys 
further from this note were depressed. 
This effectively limited us to a single 
oscillator  working,  which  also 
drastically reduced the scope of tone 
colours available. 
Another treatment denied us was 
sub-audio frequency modulation, the 
true 'vibrato' effect, as patching in the 
sub-audio frequency completely upset 
the keyboard tuning. This was possibly 
attributable  to  a slight  oft-set 
de-voltage value for the 'bass line' of 
the sub-audio control waveform. 
An  interesting  point  was  the 
criticality of amplitude settings when 
using matrix pin-patching of signals; if 
the amplitude of the original tone 
generators was too low, the later 
stages, envelope generators and filters, 
had to be turned to a high gain 
introducing unwanted system noise 
into the sound. Conversely, too high a 
gain resulted in break-through of the 
signal through the envelope shaper, 
but here again this may have been due 
to the particular synthesizers we were 
using. 
After discussion, we concluded that 
the creative aspects of the project were 
being limited by the equipment !n use. 
It was agreed that we should start the 

project again, this time using a more 
sophisticated technical set-up. 
In actuality our choice of venue was 
limited to 'Electrophon Music' one of 
the sole commercial electronic music 
studios in Britain.  Run by Brian 
Hodgson and Delia Derbyshire, both 
formerly of the B.B.C. Radiophonic 
Workship, the studio is housed in one 
relatively small room. Two of the walls 
are occupied  with various voltage 
control devices and two 64 x 64 way 
patch panels. The centre of the room 
is dominated  by a comprehensive 
10-channel R.S.E. mixing desk which 
is routed to a Brennell-Richardson 
8-track recorder and three high-speed 
Revoxes for mastering purposes. One 
of the Revoxes has been modified to 
take the van-speed attachment, to 
allow tape speed variation on record or 
replay. 
Along the back wall are two Tannoy 
monitor speakers fed  from a Quad 
power amplifier. Buried well out of 
the  way  are  two  Grampian 
Reverberation spring units. 
The first day's work at the studio 
was rather bewildering, as we had 
progressed  from  a very  limited 
situation to one in which virtually any 
effect was possible. 
Metering  provided  some  initial 
difficulty; the signals were mixtures of 
pure tones which can be audibly 
deceptive  in themselves  — a low 
frequency sine wave may appear to be 
of small amplitude, when in absolute 
terms it may be of very high power. 
A second concern was the frequency 
sensitivity of the meters -- they may 

be indicating an overload condition at 
a level much below tape saturation. 
The mixer meters had been adjusted to 
indicate the actual tape saturation 
levels, and were consulted with more 
faith than the P.P.M's on the Brennell, 
which may have also been rather 
frequency sensitive. 
The studio has been calibrated to use 
the  BASF  range  of  professional 
low-noise high-output tapes, and it is 
very disconcerting to watch the meters 
on the mastering Revoxes flicking so 
much into the red — the mixing desk 
V.U.s were carrying the true signal 
levels. Before carrying out a mix-down 
from the Brennell to the Revoxes, the 
stereo image was set up as follows:— 
A tone was fea into one mixer 
channel  with  the  associated  pan 
control on the left position. The main 
output channel controls were adjusted 
next, so that the left output meter 
indicated the same reading as the 
channel from which the tone was 
being sent. Turning the pan control to 
the right, the same procedure was 
adopted. Finally, with the pan control 
in the  mid-position, both  outr ut 
meters indicated the same degree of 
modulation, after which the Revox 
level meters were double checked to 
ensure they were also receiving equal 
modulation for left and right channels 
(their input gain controls had been 
rendered pre-set by the removal of the 
gain  control  knobs, thus avoiding 
accidental re-setting). 
A far more sophisticated system of 
working was now possible. All signals 
and controls entered at the left side of 
the matrix boards, leaving at the top. 
In addition to the normal resistive 
pin-patching which is common to the 
EMS range of synthesizers, numerous 
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ELECTRONIC RAGS 
'open pin' leads were also available, 
enabling  direct  patching  into  the 
boards, so that occasional ancillary 
devices,  for  instance  the random 
voltage generator that I brought along, 
could easily be routed in. 
The keyboard sequencer was the 
centrepiece of the operation. It has a 
three-layer memory with controls to 
vary the analogue voltage increments 
of the real-time or remembered voltage 
control signals. The memory position 
is indicated by a cold cathode readout, 
and can be 'inched' or clocked through 
at any speed, forwards or back, and 
may  even  have  its  clock  speed 
externally voltage controlled. For our 
particular application the memory as 
used to register a short passage that 
would be featured at the 'next take', 
and this voltage sequence used to test 
the effectiveness of the sound being 
set up, at the same time avoiding the 
need for Peter to keep playing the 
same piece over and over again. 
Tuning  was  much  simpler;  the 
osci Ilators were switched on very early 
to give them time to stabilise, and one 
was used solely as a reference signal 
tuned,  using  a Heathkit  digital 
frequency meter, to read the keyboard 
centre F sharp (to our approximation 
370 Hz). 
This same reference signal was also 
patched  to  the  X-plates  of  an 
oscilloscope  with  the  time-base 
switched off. The keyboard real-time 
voltage was patched to a number of 
the other oscillators, one of which was 
routed to the Y-plates. The keyboard 
control  voltage output  is of the 
centre-zero type, and the centre note 
is F sharp, so this key is depressed and 
the frequency of the oscillator under 
keyboard control manually tuned until 
the Lissajous figures on the screen 
indicated that unison tuning had been 
achieved, i.e. a static circle or ellipse. 
In practice one had to be satisfied with 
a slowly changing ellipse or premature 
baldness! The next stage was to press 
the F sharp of the next octave and 
adjust the keyboard output 'increment 
size' until a nearly static figure eight 
Lissajous was again seen. 
We had earlier discovered that a 
single keyboard-controlled oscillator 
has a limited aesthetic appeal, the 
requirement being for two or more 
oscillators to be tracked together in 
unison, octaves, or some other musical 
interval, apart. Hence our next stage 
was  to  substitute  a  second 
keyboard-controlled oscillator for the 
reference oscillator going into the 
oscilloscope, roughly tuning the two 
oscillators aurally by manually altering 
the frequency of the second oscillator, 

with the final tuning carried out to 
minimise Lissajous figure movement. 
Once the wave forms had been 
chosen, tuned to the requisite intervals 
and amplitudes, they were then routed 
to the various modifying devices. A 
vast range of effects were possible, 
using the R.S.E. custom-built bank of 
voltage controlled filters and envelope 
shapers. 
It did not take us long to discover, 
however, that the automatic voltage 
control effects had to be integrated 
with fairly complex manual effects, or 
the  results  very  quickly  became 
tedious. Choice of the 'right' sound 
was not easy. A sound that seemed 
lacking in character on its own, was 
often quite startling in an 'ensemble' 
when  contrasted  against  stronger 
sounds. Similarly, we often found very 
rich individual sounds which had great 
interest on their own, but which 
refused to blend or became totally 
neutral in the mix. 
With  the  complex  patching 
arrangement we were now using, it was 
difficult to avoid slipping into the 
patching habits which gave us quickly 
acceptable results. 
The  envelope  shapers,  although 
extremely versatile, produced many 
wave forms which were not suited to 
our purposes. The 'on time' had to be 
switched to follow the key actions — 
elongation of this period prevented 
Peter playing rapid passages, as the 
decay would not have commenced 
before the next note was played, 
blurring the note definition. Similar 
comments apply to the attack time 
which had to be kept to an eighth of a 
second or less for the percussive type 
of notes demanded by rapid playing. 
One problem which we did not solve 
for a long time was achieving the 
'chunky' bass sound needed to propel 
the tunes along. The ear, being less 
sensitive to the bass frequencies as 
against those in the mid-range, would 
hear the notes as either clicking 'rasps' 
(with square waves) or muffled 'hum' 
(with  sine  wave  or  top-filtered 
triangular waves). The answer was to 
feed two unison oscillators, sine and 
triangle to one envelope, with a string 
bass type envelope shape, feeding the 
same sine wave simultaneously to a 
second envelope and mixing the two 
envelope outputs. 
On occasion we synthesised a useful 
bass sound, marred by a slight upper 
frequency 'tizz". The solution here 
was to group the signal through the 
octave filter bank, and then selectively 
cut the frequency until the offending 
component disappeared. 
The bass was often filled out by 

double tracking a typical bass guitar 
type of sound with a longer 'droning' 
envelope on another tape track. 
The octave filter bank was also a use-
ful tool when we attempted synthesis 
of conventional instruments, as subtle 
changes in tonality gave the added 
control needed for the imitative work. 
Timing discrepancies initially caused 
problems, but working with an 8-track 
machine we were able to set up one 
track  and  record  an  'electronic 
metronome'  sound  at  a suitable 
tempo. After four or five tracks had 
been laid in sync with this, a click 
track was then erased and the newly 
empty track used for another take. 
In the early stages we worked on the 
basis of a two mix-down procedure, 
i.e.  laying down six tracks, then 
mixing them in stereo on to tracks 7 
and 8, which left the first six available 
for re-use. Once filled (in sync with 7 
and 8) the whole eight tracks could 
then be mixed down to stereo. We 
noted that once the second set of 
tracks were laid, the mix on 7 and 8 
was not always exactly as we would 
have wished, so we adopted a new way 
of working, based on the fact that 
most tracks contained material over 
fairly  short  periods,  i.e.  it was 
uncommon to find signals appearing 
on all tracks simultaneously. It was 
possible to drop into record, and with 
care, to drop out of it again, without 
leaving any click, so we compiled our 
first eight tracks, and then once a 
sound had been set up for the 'ninth' 
we would work out which track had a 
suitable gap at the desired time in the 
tune, using our written tape log. We 
would then drop the sound in at this 
point. Thus, by the time we had 
finished, many of the tracks contained 
a jigsaw of timbres. One benefit was 
that quality was maintained by not 
copying before the mix down, but 
there was the disadvantage that more 
juggling of the faders was required. 
Reverberation  naturally played  a 
large  part  in the production. We 
tended to confine it to the melody and 
percussive parts, keeping the harmony 
relatively dry, and the bass quite dry. 
The reverb was passed via a tape delay, 
to separate it slightly from the original 
sound and maintain clarity. 
Probably the biggest problem was 
audio fatigue. Listening to pure tones 
soon tried the ears so that the monitor 
gain controls were gradually brought 
up during the day — as each session 
progressed, it became more difficult to 
judge an interesting sound from one 
resembling a cheap reed organ! We 
tried to counter this by working on it 
only two days a week. This did help, 
despite  one  rather  unpleasant 
by-product of the sessions, which was 
manifest two days after — a blinding 
headache due to the auditory strain! • 
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"OXFORD", 
RADIO CHASSIS 
INSTRUMENT CASES 
ENGRAVED & PRINTED PANELS 
"riNI BOXES" (Aluminium) 
Speaker Cases 
Rack & Panels (To Order) 
Stainless Steel Work (To Order) 

W.lf & G A., and Carroll 

Fahricatioas Pry .Ltd. 
Box 330 Caringbah 2229 

Phone 525 5222 

FERGUSON  

Manufacturers of: Electrical/ 
electronic equipment, wound 
components  and  lighting 
control equipment. 

BRANCHES 
IN ALL STATES 
FERGUSON TRANSFORMERS 

PTY. LTD. 
HEAD OFFICE. 

331 High Sr., Chatswood. 2067. 

Phone 02-407-0261 

RADIO 
CONTROL 

el, 

HELICOPTERS AIRCRAFT 

CARS BOATS 
COMPLETE RANGE OF 

MOTORS, ACCESSORIES. 
KITS, BALSA 
Manufactured  of  SI LVERTONE 
digital proportional radio  control 
equipment.  Light  industrial  radio 
control applications also catered for. 

SILVERTONE 
ELECTRONICS 
UNIT 6, No. 2 SCHOFIELD ST. 
RIVERVVOOD. NSW. 2210 
Phone 533 3517 
Price list available. S.A E. 9 x 4 
(12 cents). 

Save on 
costly dry 
batteries 

Multivoltage battery 
eliminators provide unlimited 
operation from 240V AC mains 

at negligible cost. 
Suitable for radios, cassette recorders, 
tape recorders, electronic calculators 

and test equipment. 

Model PS82A has 411/, 6V, 7-4V or 
9V outpi.t at .1 amp 

PS 164 

Model PS164 has 44V, 6V. 74V or 
9V regulated output at 3 amp 

Both Douole Insulated 

Model PS203 is designed specially for 
larger briery operated 
tape recorders etc., 

having 43V, 6V, 74V, 9V and 12V DC 
output at .5 amp. Has regulated output 

and inbuilt oierload protection. 
Model PS 20301 is an alternative 

double insJlated version 

All are approved bf Electricity Authorities 
Technical Leaflets Available. 

A+ R -Soanar 
Electronics Group 

30-32 lexton Rd., 
Box Hill, Vic. 3128 
Australia 
Telex: 32286 

Sales Offices Phones: 
VIC: 89 0238, NSW 78 0281 
SA: 51 6981, OLD 52 5421 
WA. 81 5500 

iucar 
PTY. LTD. 

Telephone 211-5077 
P.O. BOX K39, HAYMARKET 
N.S.W. AUSTRALIA 2000 
405 Sussex St., Sydney 

4600 SYNTHESISER 
PRICE OF SECTIONS 
(As per E.T.'s parts list 

Oscillator  $45.00 
Key board Control (inc. modification 
board)  592.00 
Noise Generator and 
Controller  S25.00 

5-Channel Mixer  S44.00 
Transient 1 Generator  S31.00 
Transient 2 Generator  S29.00 
Envelope Control  S44.00 
Voltage Controlled Amp  S15.00 
Voltage Controlled Filter  S23.00 
Power Supply  S51.00 
Output Stage (less 
joystick)  S56.80 
External Inputs  $18.00 

P&P 50c on 1 section, Si on 2 or more 
Keyboard S29.00 (P&P $3.00) 
Patchboard S58.00 (P&P $1.00) 
Front Panel Case Joystick Control 
Complete Kit 

ET1 422 STEREO AMPLIFIER 

„...—.. 

•  s• ?----ip,---
9,--

High power — 50w  RMS per 
channel less than .2% distortion 
Complete Kit only $1113.00 (P&P 
S3.00) 

ETI 420 4-CHANNEL AMPLIFIER 

- .----i 
— o et_.!--t— ---

features 1 5watts per channel with 
sq decoding complete kit $129.00 

P&P $2.50 

ETI 

adapt 
channel 

423ADD ON DECODERAMP 

Vs'-.'' '  !. 
, ."'  .... 

' , • 11,6 

your  stereo  to full  4 
SQ operation  $65.00 

P&P $2.00 
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MELUS ECHO ONAMI3E11 
For Microphone, Guitar and other Electronic Instruments: 

SPECIFICATIONS: 

Input:  High (50 K). Low (600 ohms) 
to suit microphone or guitar. 

Outputs: High and low impedance. 
Operates from 240 volts AC. 

The Echo Chamber is equipped with a tape 
cartridge which will last substantially longer 
than an ordinary echo chamber with loop tape. 
Quality tone reproduction is ensured because 
the record play heads are stationary, with 
echo being varied by changing tape speed, 
utilizing an electro-servo motor. Solid-State 
(motor-control and amplifier) eliminates all 
tube problems. 

radlopurts GROUP 

562 Spencer St., West Melbourne, Vic_ 3003 
Phone 329 7888. Orders 328 2224. Telex 32980 

City Depot: 157 Elizabeth Street 
Melbourne. Vic.. 3000. Phone 67 2699 

Southern Depot: 1103 Dandenong Road 
East Malvern, Vic., 3145. Phone 211 8122 

Old. Distributor: Ron Jones Pty. Ltd., Milton. 

A multitude of echo and reverberation sounds 
can be reproduced on the small type 
endless tape cartridge. 

INTERSTATE DISTRIBUTORS REQUIRED 

OPEN 
Weekdays 

8 a.m. - 5.15 p.m. 
Saturday 

8 a.m. - 1130 a0m ,  

A r  HUSQUARI111 MICROWAVE ouEns 
for 0   

Industrial 

microwave 

for drying, 

cooking and 

heating 

processes. 

Holaday microwave 

measuring 

equipment 

for 

workshop 

and laboratory. 

Distributed in Australia by: 

Supaspede Microwave oven Mfg. Co. Pty. Ltd. 
47 GLENVALE CRESCENT, MULGRAVE 3170 Phone: 560-1468 

Nal  
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01  cEEIR RIGIN1 D O M 
95-97 REGENT ST., REDFERN N.S.W. 2016 
P.O. Box 156 REDFERN  69-5922 

TRANSISTORS Now at UNBEATABLE PRICES 
All new & Guaranteed by the 
leading Manufacturers: 
AC126  45c 
AC127  55c 
AC128  55c 
AC187  65c 
AD149  2.35 
AD161  1.30 
AD162  1.30 
AF116N  85c 
ASZ15  3.55 
ASZ16  3.60 
ASZ17  3.55 
AY9149  1.35 
BC107  25c 
EIC(208) 108  24c 
BC109  25c 
BC177  28c 
BC179  28c 
BD139  80c 

I:113140 
BF115 
BFY50 (2N3053) 
BFY51 
BFY52 
2N6027 (0131-1) 
MJE2955  2.90 
MJE3055  2.00 
2N5459 (MPF105) 95c 
2N5485 (MPF106) 95c 
0C44N  40c 
TT801  1.00 
2N706  80c 
2N2646  1.20 
2N3053  80c 
2N3054  1.55 
2N3055  1.19 
2N3564  55c 

80c 
65c 
80c 
80c 
80c 
1.25 

2N3638 
2N3638A 
2N3640 
2N3641 
2N3642 
PN3643 
2N3644 
2N4249 
2N4250 
2N5294 
A Y8140 
AY9140 
BCY56 
2N1554 
MPF121 
BPX25 

./ 

45c 
55c 
60c 
45c 
45c 
50c 
45c 
50c 
50c 
1.10 
$1.20 
$1.20 
40c 

$1.50 
$1.55 
$3.20 

INTEGRATED CIRCUITS... 

at ROCK BOTTOM PRICES. 
By N.S., Fairchild, Motorola, 
Signetics, S.T.C. & Philips etc. 
SN7400  59c 
SN7402  59c 
SN7403  59c 
5147404  59c 
SN7406  59c 
5N7408  59c 
SN7410  59c 
5N7413  79c 
SN7420  59c 
SN7430  59c 
SN7440  59C 
SN7441  2.18 
SN7442  1.98 
SN7446  2.00 
SN7447  3.00 
5147472  99c 
SN7473  1.18 
SN7474  1.18 
SN7475  1.48 
M5933 Dual 4 Input 
Expander  58c 

M5935 Hex-inverter w/o input. 
Diode  58c 

M5945 Single R-S/JK Flip. 
Flop  58c 

M5946 Quad 2 input Nand 
gate  58c 

M5962 Triple 3 input Nand 
gate  58c 

DM946 DTL Quad 2 input Nand 
gate  1.40 

MC1810P M DTL ... Nor 
gate  1.50 

M M5311 MOS Digital clock  17.00 
7806 Voltage Regulator, 
6V  495 

M.S.C.'s HOT SPECIALS 
He w I ett-Packard  Red 
LED's in blister pack & 
mounting kit. 45c. 
240v Neon Bezel lamps. 
Red,  Green,  Orange,  a  I 
White 45c   

MANSANTO  type  MAN7  7 
seg ment solid state  LED display, 
red 1.6V $4.25 p & p 30c 

10 EIC177/1711 Unmarked95c 
10 TT800/801 Unmarked 95c 

SN7476 
SN7490 
SN7492 
SN7493 
5N74121 
5N74 192 
LM301 A 
LM307 
LM308 
LM372 
LM373 
LM380 
LM565 
LM709 
LM710 
LM723 
LM741 
LM711 

1.18 
1.23 
1.48 
1.48 
1.18 
3.95 
1.25 
2.20 
3.95 
3.65 
5.50 
2.85 
7.50 
95c 
1.20 
1.50 
1.15 
1.55 

TRIACS - S.C.R.'s - BRIDGES 
TRIACS 
SC 1460 400v 10amp 
TC 1102 (With Diac) 400v 
6amp 

S.C.R.'s 
BTIO0A/30OR 300v 2amp 
C122D 400v 8amp 
BT101/50OR 400v 6amP 
2N6240 (C106 ol)400v 4ar 
51003 L.S.2 100V 3 amp 
BRIDGES 
MB4 400v 2amP 
PA40 400v Sarno 
PA60 600v Ila mb 
P840 400v 25amp 
2525 (LT91) 

2.25 

2.75 

2.10 
2.20 
3.70 
1.85 
85c 

1.75 
5.10 
5.90 
6.70 
1.40 

flATIENS PRIM _e 
cno4 a 80j 

DIODES. Prices slashed to ribbons 
BZY88 400m W 
Series up to 20V 
BZX79 400m W 
Series up to 20V 
BZX70 1.8 W 
Series up to 22V 
BZY93 IOW 
Series, only 12V  1.35 each 

PO WER DIODES. I.T.T. - G.E. 
- I.R. 
EM401  100v I amp  20c 
EM402  200v lamp  20c 
EM404  400v lamp  20c 
EM408  800v la mp  30c 
EM410  1000v lamp  35c 
Al4A  100v 2.5amp  306 
AISA  100v 3amp  95c 
Al4P  1000v 2.5amp  95c 
1594  500v .36amp  25c 
RS812  120v 80amp  2.45 
P&P 40c 
SMALL SIGNAL DIODES 
AA119  10c 
0A90  15c 
0A95  15c 
IN914  10c 

33c each 

30c each 

70c each 

'RODAN' DIGITAL 
INDICATOR TUBE 

Type  GR-211.  Electronic 
gas-filled Cold cathode display 3 device.  In-line  9-0  Side 
viewing. Anode supply voltage 
200v Dia meter of Glass Tube 
30rD m. Height of digits ,35 mm. 
Colour of display digits Neon 
Red.  $2.50  each  to  clear 
Data Sneet supplied. 

PLESSEY 3 + 3 AMPLIFIER KIT 
Beautifully  packed easy to build 
kit. Co mplete with  Volu me, bass 
and treble controls, Power supply 

an d  co mponents 
(Transfor mer  not 
included)  and  Plessey 
I.C.'s.  Complete  with 
co m pr e h e nsi v e 
instructions. Price $28.50 
plus  75c  post. 
Transfor mer to suit A & 
R 5508 $7.50 plus 50c 
P&P. 

4-CHANNti. itu MMAPHONIC 
CONVEIISILIN UNif 
r.  • •  ot R-4  LED 

Connects  tail,.  JSI  existing 
amplifiers, stereos d.io stereogra ms. 
8 oh ms. 10-50 watts.  additional 
amplifiers necessary - just connect 
speakers to the QR-4. Play your 
stereo collection wirn  CGNCERT 
HALL  effect  ana  an  types  of 
quadraphonic  ma.i,,  recoras. 

Tested docl approved Dy 
all  leaaing  sound 
e q u i p m e n t 
manufacturers.  Last 
stocks at a very special 
price  ,ir  $49.50, 

5/5.00  P&P 
descriptive 

leaflet 
GUAR <1, , ,_ED. 

'VORTEX' 
Stereo  Cassette 
Deck mechanism 
with  tape  erect 
facility  and 
resettable counter. Easily operated 
by  5  pusn-button  key) 
controls, ana iflclUC  yr, quality 
'ALPS'  recording,  way-back  and 
erase  heads.  Tape  4.7cm 
(1-7/8") sac. Plus o,  mous 1.5%. 
Wow and flutter let,  rian 0.25%. 
Operates on 240VAL. F  data and 
specifications  suppiieu  witn  eacn 
purchase.  Our  ,tow  only 
$27.50 P&P $1.00. 

;Tito  

SINCLAIR 
The last few left in the country. 
Impossible to beat prices. 
Stereo 60 Pre-a mp  28.00 
Active Filter Unit  17.50 
PZ6 Power Supply Unit  24.00 
Post and Packing $1 per unit. 

MULTIMETER 
Model SK 140 
A  truly  remarkable 
instru ment  for  a  very 
modest  price.  Specifi-
cations: DC Volts: 2.5, 10, 
50,  250,  1000  (20 
KOh m/v) AC Volts: 10, 50. 
250.  500,  1 0 0 0 
(10(oh m/v). DC Current: 
5011A,  25 mA,  250mA, 
Resistance:  40Koh ms,  4 
megoh ms.  $14.00  P&P 
50c. 

M.S.C'S GIVE A WAY OFFER 
SIGNETICS NE555 TI MER  I N 

$1.95 

MONSTER TAG-STRIP PAC. 

50 Assorted tag strips from 2 to 9 
tags  with  and without mounting 
feet.  Normal  value  $7.50  our 
anti-inflation price $1.50 + 35c p & 
P. 

MAKE YOUR OWN 
STROBOSCOPE... 

!
The best value in Tubes 8 
Transfor mers.  'ELEVAM' 
Strobe  Flash  Tube.  Type 
MFT-1000.  Voltage  rating 
200-400V.  100 flashes per 

second. $4.20 P&P 30c. 'ELEVA M' 
Trigger Transformers. Type T R4SK 
4Ky $2.50 P&P 15c. 

'APAN' Turntables 
he  eatest value 

eve,  tnese 
sLipei...r  type 
eco u  decks. 
Raven  about  far 

and wide, and at the  noment iii 
extremely  shalt  suppiy.  Only 
limited Quantities ava.i.iole, and at 
tnese prices are bour.o  rise again. 
BMU-121 Fully mani..i 577.65 
BRU-121 Semi-Autom.,tic $91.00 
BFU-121 Fully Autonhoic $112.20 
P & Pall types $3.50 
De-Luxe  Base  &  ••ver  tor  all 
models $26.50 plus  P & P. 
All belt driven for 2.... volt. DO Hz, 
complete  wiin  Ste. . , magnetic 
cartridges with than ..,,J stylus - 
wired  ready  for  al, and  A.C. 
input. 

RODAN 
co mbined RED and GREEN 
LED'S, housed in handsome 
metallic case. 
$2.75  ea.  12c  P& p 

Hewlett-Packard  LED's RED 1.6v 
20-50 mA 45c 
MINI-GREEN LED & MTG KIT. 55c 

I.C. SOCKETS 
Spin for TO5 Pack. 
lOpin for TO5 Pack. 
8pin Dual-in-line 
14pin Dual-in-line 
16pin Dual-in-line 
16 pin Dual-in-Line 
(Wire wrap) 

50c 
60c 
40c 
40c 
45c 

55c 

M5102AY 3watt Audio A mplifier 
in modified Jedec TO3 Case. Will 
operate  between  12  &  18v. 
Supplied complete with Data and 
construction sheet co mponents and 
fully  prepared  PC  board.  TO 
CLEAR only $5.95 P&P 35c. 

TRIMPOTS 
Imported high quality. From 
100oh ms  to  lmegoh m. 
Fantastic value at only 12c 
each. 10 for $1.00. P&P 20c. 

MONSTER CAPACITOR PAC ... 
BIG value at a LO W price. 
PAC includes 25 different branded 
Electrolytics'  and  25  different 
branded  Polyester,  cera mic  and 
Mica capacitors. We guarantee 5( 
different  values  and  types.  All 
NE W,  UNUSED  and  PERFECT. 
Esti mated value of this would be 
$15.00. Our very special offer only 
$5.00 P&P 35c. 

GREATEST 
OFFER OF 
HYBRID POWER 
AMPLIFIERS 
EVER MADE. 

Full descriptive Data supplied with 
each one. 
ITT TA-20 20 watts  $5.95 
ITT TA-20C  20 watts  $11.95 
Sanyo STK015 (TA108) 
lOwatts  $7.00 

Sanyo STK032 (TA25C) 
25watts  515.75 

P&P 35c. 

DEITRON A MPLIFIERS 
Hi-Fidelity Stereo A mplifiers 

TRUE VALUE FOR M ONEY. 
DSA-88. 16 watts RMS. Slide type 
controls. PB Selector switch. Our 
price only $74.95. 
DSA-10-10. 20 watts RMS. Extra 
features  include 
Main  &  Remote  pernorypet•441 
speaker switching. 
High  and  low  filter  switches 
loudness  control.  Only  $94.95 
Special  clearance  offer  of 
'DIA MOND' A mplifiers, 40 watts 
RMS.  Nor mal price $135.00. To 
clear  $89.95. All Guaranteed and 
New. P&P. $2.50 per A mp. 

ANOTHER BONANZA 
THORN-ALTAS  2 
Track  &  4 Track 
tape Decks suitable 
for  5" Reels, ALL 
NE W -- GUAR AN-
TEED  &  CAR-
TONED. Co moiete  mouidea 
front Panel ano Bezels rush-button 
controls,  240VAC  So  Hi  Motor 
with  Faii,  Mono  or  Stereo 
Record/Replay  &  l.,aae  Heads. 
ONLY LAST FE W Rt i.lAINING. 2 
Tracks  $14.50  4  T id, i< $19.50. 
Postage rates: N.S.V.  /5c. Vic & 
Q10 $1.15. S.A. & w •A $1.50. N.T. 
& Tas. $1.65. N.Z. $4 25 

OFFER 

/ 

TOGGLE SWITCHES 240v 
10a SPOT Black or White 
body  3 8 c ;  S PDT 
Change-over  Black  or 
White  body  48c;  SPOT 
Rocker switch 45c. 

less M c M U R D O  ls ostat 
Push-button switch assemblies. - 
For  ET-420 A mplifier. Type 
2904-1 $1.05; Type 2900-4 $3.55; 
Type 2899-4 $3.90. 

GREAT CLEARANCE OFFER OF 
'DISC ATR O N'  PORT ABLE 

REC ORD  PLAYING  DECK 
MECHANISM'S. 

Suitable for 7" record" at 45rpm. 
includes  superior  1..,VUC  Motor, 
Sapphire  styluS.  Housed  in 
handso me metal case and complete 
with  carrying  bench,:  and  full 
instructions. Personal r. ailers only. 
$ 1 . 9 5 .  A M A ZI N G 
VALUE ... Must  be  ,:leared  to 
make roo m. 

C.O.D. Please add 95c to postage. 
NO  orders  under  $2  accepted. 
S.A.E. For replies please P & P 30c 
where  not  included. Please print 
your na me and address. 

PHILIPS SPEAKERS. r or a Great 
Sound & High Fidelity, 
Type AD-5060/W8  5" lOW RMS 
8oh m $9.95 (MID-RANGE) 
Type AD-7065/W8  7" 20W RMS 
Boh m $12.00 (WOOFER) 
Type AD-8065/W8  8" 20W RMS 
Bohm $14.00 (WOOFER) 
Type  AD-0160/T8  1"  Dome 
Tweeter 20W RMS 8oh ms $8.00 
P & P S1.00 

BONUS GIFT ... 

A free Trim ming Tool Kit will be 
included in all orders of $5 and over. 

THE GREAT NAME FOR ELECTRONIC COMPONENTS IN AUSTRALIA 
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The compliment we like best 
about the new Monarch Series 8: 

surprise!" 

When people already think of one name as the best value for 
money, they naturally expect every new model to maintain the 
same high standards — or improve on them. So, Monarch's 
brilliant new Series 8 amp ifiers will come as no great surprise. 

No surprise —  even though we've created a 
superb new amplifier, top-of-the-range Monarch 
8000 to bring you continuous RMS power cf 55 
watts per channel at 8 ohms, with distortion of 
less than 0.1 %; even though we've included tape 
dubbing and turnover controls; even though we've 
produced a frequency response of 10 Hz to 6C.000 
Hz; even though we're presenting three other new 
Monarch amplifiers — the 80, 88 and 800, which 
feature dramatic improvements in power and ef-
ficiency. It's no great surprise — because you 
expect Monarch to be the best ... And it is, so all 

Morarch amplifiers remain "kings" on a power-to-
performance-to-cost rating. 
Try any of them. The prices are as undistorted 
as the sounds. All with the same beauty of design 
you expect of top performers. And all have the 
Monarch two-year guarantee on parts and labour. 
You know you're getting Monarch quality. With-
out paying more. 
Monarch 8000  110 watts RMS 
Monarch  800  80 watts RMS 
Monarch  88  48 watts RMS 
Monarch  80  24 watts RMS 

M 0 IV A R 

AUSTRALIAN  DISTRIBUTORS 

WEDDERSPOON 
W  C  WEDDERSPOON  PTY  LTD 

3 Ford Street, Greenacre. 2190 

Telephon.: 642 3993 642 2595 
Showroom demonstration by appointment 

AVAILABLE FROM REPUTABLE DEALERS EVERYWHERE 



IOU CAN EARN 
MONEY IN RADIO 
TELEVISION ELECTRONICS 

ASK YOURSELF THESE 
3 QUESTIONS! 
1. Am I in a dead-end job?  2. Could I 

earn more by learning more? 3. Could 
I use my spare time to get ahead? 
If the answer is yes, there is room for 

you in radio/television/electronics 

NOW IS THE TIME 
TO TRAIN! 
Does your job offer good prospects — 

real security? Does it hold your interest? 
If not, now is the time to do something 
about it Electronics is expanding daily. 
tt's the most exciting subject you can 
study. The sky's the limit for the trained 
electronic technician  . . but only the 
trained man. Radio and television tech-

nicians are in huge demand. Train for 
success now, in Australia's fastest-grow-
ing industry! Join the ranks of skilled men 
. . . the Australian Radio and Television 
College can train you for a bright future 
with unlimited prospects. Send for the 
free booklet, "Careers In Radio, TV and 
Electronics" and find out how A.R.T.C. can 
bring you success —in your own business 
or as well-paid technical staff. 

A.R.T.C. CAN TRAIN YOU AS IT 
HAS THOUSANDS OF OTHERS 
For nearly 40 years A.R.T.C. has success-
fully  trained  thousands  of  progressive 
Australians who realised how much the 
training could mean to them. Now they're 
making big money in radio and television. 
Training can bring you success, too. 

AUSTRALIAN RADIO 
AND TELEVISION 

COLLEGE 
PTY. LTD. 

A.N.Z. BANK BUILDING 
Cnr.  Broadway  and  City  Road,  Sydney. 
(Opp. Grace Bros.) Phone 211-4244 (3 lines.) 

FOR A FEW CENTS PER DAY YOU 
CAN STUDY THE A.R.T.C. WAY 
. . . in your spare time, you can equip 
yourself for a rewarding career in elec-
tronics. The future belongs to the trained. 
A.R.T.C. teaches you from the ground up 
. . . step by step . . . at your own pace. 
Remember, opportunity is always knock-
ing for the trained man! 

PRACTICAL UP-TO-DATE 
LESSONS 
At the work benches and lecture halls of 
A.R.T.C. —or in your own home by corres• 
pondence —you can learn every necessary 
aspect of radio, television and electron cs. 
The Course gives you both basic and ad-
vanced instruction. 

No previous experience or high educa-
tional standard required . .. only enthusi-
asm and normal  intelligence.  A.R.T.C. 
will give you all the instruction you need. 
Each lesson is made easy to understand 
by numerous illustrations and diagrams. 
The Course adapts itself to your require-
ments, your speed. It's up to you! Instruc-
tion is individual and intensely practical. 

THOUSANDS OF SUCCESSFUL 
STUDENTS HAVE PROVED THIS 
Make your spare time earn money for 

you while training at home. 
Many students make extra money after 

only a few weeks' tuition. Train at the 
modern A.R.T.C. workshops, if more con-
venient. 

GET INTO ONE OF THESE 

PROFITABLE CAREERS 
IN RADIO/TELEVISION 

ELECTRONICS 

There is a career for you in one o 
the many branches of electronics, includ-
ing  manufacture,  servicing,  research, 
sales, executive positions, armed forces, 
audio, etc., etc. 
A.R.T.C. can help you gain one of these 

sought-after careers. Remember, it's the 
trained man who wins, every time! 

MAIL COUPON NOW! 
Safeguard your future! You are invited to 
send in the coupon below.  A.R.T.C. will 
mail you by return their big free and post-
free booklet, "Careers In Radio, TV and 
Electronics".  This exciting book shows 
you definite steps you can take towards a 
big future —how you can succeed in life 
and find satisfaction in doing a worth-
while job well. 

AUSTRALIAN RADIO 61 TELEVISION 
COLLEGE PTY. LTD. 
206 Broadway, Sydney, N.S.W. 

Dear Sir, 
Please send me, without obligation, your free book-

let, "Careers In Radio, TV and Electronics". 

NAME 

ADDRESS 


