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A new dynamic generation of 
Maxell tapes. 

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

Take our high level (Cr02) position tape - the UD-XL II. 
Maxell engineers have succeeded in expanding its dynamic range in the 
middle -low frequency range by 1 dB, while also pushing its sensitivity 
by 1 dB in the high frequency range. Then look at our normal position 
UD-XL I, UD and LN tapes - our engineers expanded the dynamic range 
at all frequency points, while also boosting output in the high frequency 
range. The new dynamic range, of course, allows for better music 
reproduction even for LN-type tapes. 

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

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

Tape selector position UD-XL I, UD, LN: Normal position (Normal bias/120 µsec. EQ) 
UD-XL II: High level position (High level bias/70 µsec. EQ) 
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For de ails on all Maxell Recording Tape write to Available time length UD-XL I: 60, 90 min./UD-XL II: 60, 90 min. 
UD: 60, 90, 120 min./LN: 60, 90, 120 min. 
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READERS NOTE! 

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

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

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

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

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

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

Turn to each of these three pages, right now -85,168 and 169, and see what they're 
all about. 

After all, they're there to help you! 

igdyvv-y 

Roger Harrison 
Editor 
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Test your cars electricals I 
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Revolutionary speaker drive units explained 
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COVER 

To herald our first valve project, we just had to have 
a picture of a valve on the front cover) The device is 

some 40 years old and is a type 15E triode, made by 
Eimac for 600 MHz airborne radar systems 
developed for WW II. 

news 
NEWS DIGEST 8 
Solar generator for the centre 7; New TV channel for 
UK; 25 MHz dual -trace CRO; Technics back JVC 
video disc; New .transistors; Hatched, matched, 
despatched. 
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Two local firms win design awards; Micros invade 
the office; Static ROMS from National; Bar code 
printer, SMUG club; New LEDs. 
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New body for two-way radio users; Sunspots - 
countdown to a maxima; CB for UK 7; Radio 
security. 

SHORTWAVE LOGGINGS 113 
Dubai tests; Latin -African Log; Bhutan; Brazilian 
signals peak; African news; Radio Thailand in clear. 

features 
TOOLS & TECHNIQUES IN 

RADIOMETRIC EXPLORATION 15 
A rundown on the instruments and techniques used 
in exploring for radioactive minerals. 

ULTRASONIC MICROSCOPE 
LOOKS INSIDE TRANSISTORS 22 
US research has led to the development of an 
ultrasonic imaging technique that can look 'inside' 
the structure of materials. 

WORLD'S 1ST ELECTRONIC 
CREDIT CARD 27 
A new 'electronic credit card', developed in Italy for 
use in pre -paid telephones, Is likely to have many 
uses. 

projects 
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456: 140W VALVE AMPLIFIER 29 

Dubbed 'The Rocker", this beast is quite versatile 
as it can be used for guitar work or as a 'hi-fi' valve 
amp. 
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All about walking rings and performing other 
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All about Technics' new "honeycomb disc" drivers 
and their new SB series speaker systems. 
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. subjective impressions of the amplifiers' 

performance were outstanding." 
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MARANTZ 1300DC STEREO AMP 154 
" ... an excellent example of careful design and 
planning ... a first class piece of equipment." 

AKAI PS -200T TUNER 162 
"The quality of the sound is in general terms as good 
as some of the best tuners and receivers we have 
listened to ... " 

REEL-TO-REEL TAPE OFFER 121 
Superb Ampex tapes at a low price. 

AUTOSTART FOR RTTY 58 
Now you can automate your ATTY station and leave 
it to print messages in your absence. Tom Moffat's 
concluding article. 
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Inside the all -new, singing, dancing, virgin -refresh, 
S100 bus. 
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Sound to light modulator; Telephone amplifier; Port 
light controller; All-round modulator; Darlington 
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Where to find the components for this month's 
projects plus project price estimates. 
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For those using the Scotchcal process to make their 
own pc boards - expose through the page. 
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RECEIVERS FOR THE BUDGET 
MINDED SW LISTENER 

If you'd like to get into the hobby of shortwave 
listening and 'DXing', but have a limited budget - 
then you should read this article. 

3 -WAY SPEAKER - THE 4000/2 

Continuing our Series 4000 projects, this three-way 
system is another superb design from David 
Tilbrook. 

al- .... _ 

THE ROTEL RX-1000 AM/FM RECEIVER 

Featuring a phase -locked loop tuner, this receiver 
should attract the hi-fi enthusiast interested in 
joining in the boom on the FM band. 

Although these articles are in an advanced 
state of preparation, circumstances may 
affect the final content. However, we will 
make every attempt to include all features 
mentioned here. 

r 
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ALLYOUR REQUIREMENTS AUSTRALIAWIDE 

CÉ° CHASER 4 

CErTEX CMASF.R 4 

This is the lighting controller that makes any 
Imported controller obsolete - The Chaser 4! 
Four channels, up to 10 amps maximum unit 
loading, will chase ata preselected rate, variable 
at the rate control. On music peaks, the chase 
mode automatically reverses! Push buttons 
allow chase, shadow chase (3 channels on, 1 off) 
and Colour Organ. In the Colour Organ mode, 
the 4 channels respond to different frequencies - the audio signal feed is via a 6.5mm jack 
socket at the rear of the the unit. Audio level -in is 
at speaker level - up to 200 watts. The Chaser 4 
is well built, designed for Australian applica- 
tions, and guaranteed. With local service 
facilities available. 

4 CHANNEL AUDIO CHASER 

4 CHANNEL COLOUR ORGAN 

RESISTIVE or INDUCTIVE LOADS 

10A MAXI UM LOAD 

FORWARD AND REVERSE CHASE 

SHADOW CHASE FUNCTION 

THE COMBINATION CHASER/COLOUR ORGAN THAT CAN BE USED WITH HOTSPOTSI 

STROBE CONTROLLER 
) 

SNAKELITE FLOWBOX 
TUBELITE 

The Flowbox allows direct connection of 24V 
Snakelite or Tubelite - up to 20 metres! 
Where a Snakelite audio chaser is not re- 
quired, the Flowbox does the trick. For that 
budget application, or for displays - the 
Flowboxl (Flow rate variable by preset con- 
trol). 

SEE US FOR 

SPECIAL 
NOW - 20 percent off recommended prices on a 
complete package of 4 superstrobes, and the new 
Cietex strobe pulsar. The strobe pulser gives you 
total control over your strobes, offering either rain- 
bow chase, tandem flip-flop or all flash functions. 
Either at a preset rate or with an audio input) Create 
bizzare eflectsl 

EVERYTHING 
IN STAGE & EFFECTS 

LIGHTING 
Spotlights - Strand & Altman 
Dimmers - Flight, Strand & 

Jands 
Colour Gel -Roscolene& Lee 
Effects - We've got it all 

- EVERYTHING! 
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THE NEW GENERATION 

MEMORY CHASER 
RACK MOUNT RANGE 

IS COMING! 

0 

LITE 
0,3 0000000000000000000000000000000000000000000.000000000000000000000000 

TUBE 
This 1 cm sq high -impact plastic tube is made to order, with tiny 
clear lamps at varying spacings. Wired at 24V, it can be used for 
anything! In dance floors, around windows, and-never before - in architecture? Just imagine tubelite built into walls, up 
handrails, even in swimming pools!!! The posssibilities are 
limitless, especially considering the miniature lamps have a 
25,000 hour rated lifelTubelite can be run from a transformer or 
from a Snakelite Flowbox (see above). 

SYDNEY: Ceitex 2/33 College St Gladesville (02) 896.2900 

WOLLONGONG: Trilogy Electronics 40 Princes Hwy Fairy Meadow 
(042) 831.219 

NEWCASTLE: Your Move Lighting 37a Beaumont St Hamilton (043) 693.560 

BRISBANE: Harvey Theatrical Lighting 21 Crosby Rd Albion (07) 262.4622 

GOLD COAST: Rave Audio Visual 2388 Gold Coast Hwy Mermaid Beach 

(075) 383.331 
MELBOURNE: Clearlight Shows 17 Alex Ave Moorabbin (03) 553.1446 

LENGTHS TO ORDER 
25,000 HOUR LAMPS 
HIGH IMPACT TUBING J o 

0 o 
MELBOURNE: Lighting Corporation 131 Brighton St Richmond 

(03) 429.5122 
ADELAIDE: Hiwatt Lighting 37 Angus St Adelaide (08) 212.2033 
ADELAIDE: Psycho Lites PO Box 291 Nth Adelaide (08) 471.874 
PERTH: Western Strobe Lighting 1142 Hay St West Perth (09) 321.9363 
PERTH: Kosmic Sound 1074 Albany Hwy Bentley (09) 361.8981 
HOBART: Good 011 Sound 310 Liverpool St Hobart (002) 235.151 

Also available Australia -wide at Strand Rank electronic outlets. 

DISTR 1B UT ED 963. 
NATIONALLY BY BARRATT LIGHTING LTD CHIPPENDALE SWY 

140 MYRTLE 

EET, 2008. 
PHONE 

ELEXOAA25298. 
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FOR ALL YOUR ELECTRONIC COMPONENTS 
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tP LDNSDALF STREET 
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N CAR. PARK 

LT LONSOALF. ST. 

208 

`ONE way 

MAGRATHS 111 
208 Lt. Lonsdale Street, Melbourne, 3 

Phone 663-3731 gyp 
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IN THE HEART OF MELBOURNE 

Where price is important 
but service is paramount. 

FULL RANGE OF COMPONENTS, PC BOARDS, ETC, FOR ETI AND OTHER PROJECTS 
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Solar generator for the ̀ centre' ? 
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The Northern Territory Government is studying a 
proposal to build a 1000 kilowatt solar powered 
electrical generator near Ayers Rock 

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

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

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

Whilst the initial capacity is 
rated at 1000 kW output, 
provision has been made to 
expand the plant to 2000 kW 
capacity. It is anticipated the 
plant would displace nearly one 
million litres of oil, that would 
otherwise be necessary, at its 
initial capacity of 1000 kW, 
saving around $230 000 ann- 
ually, doubling that at full 
capacity. 

The station is dominated by a 
50m high tower, topped by a 

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

computer. 
The heat of the sun is 

absorbed at the receiver by a 

special fluid circulating through 
it The heated fluid is then used 
to convert water to steam in a 

heat exchanger, which drives a 

turbine and generator. 
A unique feature of the solar 

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

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

.. 

_ . :... 

....... 

continuously. 
Excess heat from the steam 

turbine can be used in a 

desalination plant making use 
of the locally available brackish 
ground water to produce 
around 70 000 litres of water a 
day, suitable for domestic or 
agricultural use. 

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

At the present time however, 
the solar generator is being 

. promoted as a system which is 
completely independent of 
fossil fuel generator back up 
systems. 

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

On present day prices, the 

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

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

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

By comparison, hybrid 
systems which employ a 

combination of wind power, 
solar -electric generation (solar 
cells) and storage batteries plus 
standby diesel are considerably 
less expensive. 

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

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

At a press briefing on April 1st 
the Chief Executive of 
McDonnell Douglas, Sanford 
McDonnell, said that two years 
ago the Prime Minister, Malcolm 
Fraser, had suggested to him 
that the cost of a solar generator - such as the one being 
proposed - could possibly be 
offset against the Australian 
Industry Participation (AIP) 
portion of any contract to 
purchase aircraft. (The AIP 
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scheme provides that a certain 
portion of military equipment 
bought overseas must be built 
in Australia, thus providing jobs 
and developing skills in local 
industry as well as reducing the 
'external cost' of overseas 
purchases). 

McDonnell Douglas have 
signed an agreement with 
Sabemo Pty Ltd, to co-operate 
on the plan to build the solar 
power generator. Sabemo is a 

Sydney -based civil design, 
construction and engineering 
group and a sister company of 
Transfield Pty Ltd, a major steel 
fabrication and erection 

company. 
McDonnell Douglas and 

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

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

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

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

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

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

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

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

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

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

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

The IBA have already been 
empowered by Parliament to 
commence the building of a 

new network of UHF transmit- 
ters for the fourth national tele- 
vision network. The cost of 
operating the new channel will 
be about 60 to 80 million 
pounds per year. 

Brian Dance 

Alarmed ? Get Dick on the job 
Burglary is an unpleasant business for the victim, no wonder 
many people seek ways and means to make it unpleasant for 
the burglar - with electronic burglar alarms. 

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

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

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

Price is only $5950, sensors 
etc are extra but all available 
from Dick Smith. Try your 
nearest Dick Smith store or 
dealer. 

Briefs 
Plessey Optoelectronics and 

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

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

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

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

The HCPL-3700 combines a 

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

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

Technics back JVC 
video disc system 
The public will be forced to choose between three video 
disc systems when the big disc war gets underway in 
the next two years. 

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

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

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

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

RCA is American, Philips 
European and JVC Japanese. 

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

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

MCA Universal, according to 

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

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

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

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

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

Mr Masui says that the MCA 
Universal - IBM - Pioneer 
conglomerate is having a lot of 
problems producing the 
software for the Philips system 
because it is such a complex 
process. 

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

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

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

and part optical system. 
Mr Masui claims that the JVC 

units will be cheaper and more 
reliable than the Philips units. 

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

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

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

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

Dennis Lingane 

Philips win $1.7M order 
from South America 
Philips-TMC, the telecommunications manufacturing com- 
pany of Philips, have been awarded a $1.7 million contract 
for a radio communications network for Fenatach, the Na- 
tional Federation of Professional Taxi Drivers of Chile. 

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

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

The system will be installed in 
Santiago to control the 1000 

If , 

. 10 - May 1980 ETI 



taxis in the Fenatach fleet 
The Santiago taxi service is 

similar in size and in operation 
to Taxis Combined Services in 
Sydney - one of the world's 
largest 

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

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

In the Philips system voice 

transmission from each taxi is 
replaced by coded data trans- 
missions. These provide the 
identification and status of each 
vehicle and enable the driver to 
bid for jobs and acknowledge 
them in a fraction of a second by 
a pushbutton operation. The 
system includes an alarm facil- 
ity which identifies the taxi and 
provides a means to monitor 
conversation within the taxi in 
the event of hold-ups or attacks. 

The complete system will be 
supplied and installed in San- 
tiago within six months and will 
be commissioned and fully op- 
erational in eight months. 

New audio oscillator 
redefines distortion limit 
The new Tektronix 8G606 audio signal generator features 
total harmonic distortion of less than 0.0008% from 20 Hz to 
20 kHz. 

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

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

continuous tuning dial. 
Output signal amplitude is 

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

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

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

An optional intermodulation 
test signal provides, at the touch 
of a button, a combined signal 
consisting of a low frequency 

`(selectable 60 Hz/250 Hz) 
sinewave and a sinewave of the 
dial -selected frequency. The 
two components are mixed in a 

4:1 amplitude ratio. Amplitude 
of the combined signal is within 
0.2 dB of the amplitude of the 
fundamental signal alone. 

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

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

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

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

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

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

The duty free price is 513 630 
and further informatibn can be 
obtained from Hewlett-Packard 
Australia Pty Ltd, 31-41 Joseph 
St, Blackburn Vic 3130; (03) 
89-6351 or any of their 
branches. 

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

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

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

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

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

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

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

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

Hatched 
A NSW CSIRO State Committee' 

was announced recently by the 
Minister for Science and the Envi- 
ronment, Mr David Thomson. 

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

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

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

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

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

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

They also recently released a 

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

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

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

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

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

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

Matched 
You can now match some new 

modules to your TI Speak S Spell". 
There are three in the range, called 
Vowel Power', Super Stumper 
4-5-6' and Super Stumper 7 and 8'. 
These modules expand the capabil- 
ity of this unit by 125 to 140 words. 
Their content has been thoroughly 
researched to include the most 
commonly misspelled words. 

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

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

High current gain transistors 
The Sony Corporation has developed a new npn transistor 
which is similar to the present ones except that it has a 
current gain 50 times greater. 

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

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

The reason for these advantages is that the heterojunction emit - 

A number of former ATL staff 
have joined Datatel, with Mr Paul 
Redshaw appointed as Service 
Manager. 

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

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

Despatched 
Australia's first Unimat 4020 

computerized telephone exchange 
wás installed at the premises of 
Dominguez and Barry, the only 
specialist fixed interest house in this 
country. 

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

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

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

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

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

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

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

IRH components has moved from 
their old location in The Crescent, 
Kingsgrove to 53 Garema Circuit, 
Kingsgrove 2208. Their postal ad- 
dress Is P.O. Box 265, Kingsgrove 
and phone number (02) 750-6444, 
telex AÁ24949. 

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

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

ter makes it possible to increase the doping of the base region 
without degrading any other of the characteristics. 

Further transistors using this Sipos method will soon be put on 
the market by Sony Corporation. 

Peterson Speaker Laboratories 
The above company's advertisement on page 25 in Eli April 
inadvertantly contained copy giving the impression that 
Peterson speakers are available directly from the company. 

In fact, Peterson speakers are available only via retailers - not 
directly from the factory. The advertisement should have read (in 
part) Available at most reputable high fidelity sound centres or 
information from" Peterson Speaker Laboratories Pty Ltd. 
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Precision Instruments 
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High 
performance 

Operational 
simplicity 
.. that's the low cost 

BWD 804 
Display size 
Sensitivity 
Attenuator 

Common line 
Time base range 
Trigger facilities 
Trigger range 

Made to Measure 

OC-10MH. OSCILLOSCOPE 
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8 x 10cm. 
10mVlcm - 50V/cm 
12 calibrated steps of 1, 2, 5, 10 sequence; better 
than 5% accuracy. 
Isolated to ± 400V DC 
0.2 p sec - 0.1 sec/cm 
± Internal and + External with Auto or level Select. 
2 Hz to 10 MHz 

DC to 10MHz Oscilloscope 

In/ 

é 

IDEAL 
FOR 

EDUCATIONAL 
USE! 

OUTSTANDING FEATURES: 
DC coupled X, Y & Z amplifiers with low X -Y phase shift 
High vertical sensitivity with constant bandwidth at all attenuator sensitivities 
Constant calibration irrespective of line voltage change 
Wide range automatic trigger and Isolated input ground 
Triggering controlled by stabilised high speed TTL circuits is fully automatic with most wave shapes to 10MHz 
Polarity and level selection together with external trigger further extends Its range 
Ideal for use as an X -Y -Z monitor 
Applications include T.V. and Radio, servicing, production line testing, audio measurement, professional and 
amateur radio and experimenters 

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

Telephone 561 2888. Telex 35115 

VIC. 
N.S.W. 
QLD 
S.A. & N.T. 
W.A. 
TAS. 

N.Z. 

BWD Electronics Pty. Ltd., Melbourne. Ph: 561 2888 

Amalgamated Wireless (A'asia) Ltd., Sydney. Ph: 888 8111 

Warburton Franki (Brisbane) Pty. Ltd., Ph: 52 7255 

Protronics Pty. Ltd., Adelaide. Ph: 212 3111 
Warburton Franki (Perth). Ph: 277 7000 
Associated Agencies Pty. Ltd., Hobart. Ph: 23 1843 

Instrep Pty. Ltd., Hobart. Ph: 34 3194 
P.H. Rothschild & Co. Ltd., Wellington. Ph: 66 3581 

W. Arthur Fisher Ltd., Auckland. Ph: 59 5527 
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The High Powered Realistic STA-2000 

The Heart of a Great Stereo System 
And Save $140 
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*Dual -Gate MOSFET FM Phase -locked loop FM 
.3 IF Filters Hi Multiplex Filter .2 Aux Inputs FMMuting 
*Loudness *Dual Concentric Bass and Treble .75 and 300 
ohm FM inputs *High Overload, Low Noise Phono Preamp 

Tuned AM -14F Stage 
Tuned AM-RF Stage *Includes custom walnut veneer 
side panels 

75 Watts per Channel, Minimum RMS, 
at 8 ohms from 20-20,000 Hz with no more than 

0.25% total harmonic distortion 

I 

The Realistic STA-2000 is designed and manufactured in our own fac- 
tory to deliver perfectionist quality at an unbeatable price. With 75 low 
distortion watts on each direct -coupled channel, the .most demanding 
music stays undistorted even at live -performance listening levels. Ultra 
stable and dependable IC's are in the FM IF detector and PLL sections. 
Audiophile controls provide wide system flexibility and customized 
sound. Pushbutton multiplex filter cleans up high -frequency noise on 
weak FM signals. Complete taping and dubbing facilities for two decks, 
with long throw switches and both DIN and phono-type in/out jacks for 
hookup to any equipment. Massive flywheel tuning knob, with switch - 
able muting to eliminate interstation hiss, built-in protection against 
thermal problems, speaker over -driving or shorting, and switching trans- 
ients. Plus fine styling that makes people notice the STA-2000 even 
before you turn it on. 31.2075. 

TANDII 

Sale Ends May 31, 1980 

95 
Regular Retail 
Price 639.95 

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

f 

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

it- - 

2 -way tape 
monitoring 

and dubbing. 
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Massive power trans- 
former. Heavily heat- 
sinked output devices. 

Main -in, pre -out Attenuator 
jacks for use instantly cuts 
with equalizer volume 20 dB 

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



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

Malcolm J. Plunkett 

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

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

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

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

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

GEIGER TUBE 

C 1 1 

O 
RANGE SWITCH 

1-73',(1 

GEIGER COUNTER 

METER 

SPEAKER 

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

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

Scintillation counters 
Scintillation detectors are the basis for 
almost all modern radiometric explora- 
tion instruments. As with the Geiger 
tube, the principal of operation is quite 
simple. However, the method by which 
the electrical pulses are produced is 

ETI May 1980 - 15 



k. 

s ..,. 

«g. 

5~pP' Jr 

A typical scintillation counter manufactured and marketed in Australia. This model has selectable 
ranges and an audio output as well as a meter indicating counts per second. 

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

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

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

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

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

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

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

A problem encountered with all 
radiation measuring instruments is that 
the emissions are random, requiring the 
circuitry to be ready to accept pulses 
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separated by only a few microseconds 
when the average time between pulses 
may be 100 milliseconds. It is clear then 
that a simple monostable system would 
not be suitable, and pulse height 
spectrometers must employ 
sophisticated pulse shaping and 
counting circuits to minimise these 
problems. 

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

In conclusion, it can be seen that 
finding naturally occurring radioactive 
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material is relatively simple, but finding 
out exactly what you have found is 
considerably more difficult! 

Airborne 
radiometric surveying 
Airborne radiometric surveys have been 
carried out for many years but even 
using the latest airborne spectrometers, 
the results can only be used as a guide. 
The plane must fly on regular grid lines 
recording the quantities of uranium, 
potassium and thorium, as well as the 
total radiation, on strip chart recorders 
or magnetic tape. The readings are used 
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to produce radiometric contour maps 
on which the 'peaks' indicate areas of 
high radioactivity, known as anomalies. 
However the size and intensity of the 
anomaly cannot directly determine the 
actual extent of the deposit, due mainly 
to the masking effect of any overlying 
material. Problems also arise with 
pockets of airborne natural radon gas, 
uneven terrain, cosmic radiation and 
temperature changes. 

The results then, are mainly used to 
eliminate areas which have very few 
anomalies, and to give a starting point 
for follow up ground surveys, or bore- 
hole drilling. 
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A portable radiometric borehole logger. The logging cable, which conducts power to the head and signals back, is wound off the drum at the rear of the instrument. 

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

depth of the probe. The probe contains 
a Geiger tube, or more commonly, a 
scintillation detector, together with its 
high voltage power supply and a signal 
buffer. As the cable usually has only 
one insulated inner conductor and a 
high tensile steel braid, the pulses must 
be coupled on to the dc supply to the 
probe and then picked off across an 
inductor at the surface. The surface 
electronics consists of an accurate 
ratemeter with several selectable 
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averaging time constants, to allow low 
count rates to be resolved accurately. 

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

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

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

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

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

In the future, microprocessor 
controlled spectrometers will 
undoubtedly become available, allowing 
automatic correction for the many 
variables involved in radiometric 
measurement. However, the 
measurement techniques will probably 
remain much the same. 
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LISTED BELOW ARE THE 

MAJOR HEADPHONES THAT OUTPERFORM 

THE MARUNI HV 3000R 

N.B. MARUNI microphones take some beating too!!! 

MARU I 
SUPERLATIVE HEADPHONES AND MICROPHONES 

THE MARUNI CORPORATION 
297 WILLIAMSTOWN ROAD, PORT MELBOURNE, 3207 TELEPHONE, 645 2079 TELEX 32571 



SOFTWARE 
ACCOUNTING PACKAGES 
DEBTORS $330 GENERAL LEDGER $330 
CREDITORS $330 PAYROLL $500 
DIRECT MAIL $500 STOCK/INVOICE $500 
Packages are written in CBASIC II in Australia. SOURCE IS AVAILABLE 
(POA). Packages supplied on 8" or 51/4" disk and need 80 x 24 serial 
terminal, 48K RAM, 2 x 240K (min) capacity disk drives, 132 column 
printer. CUSTOMISING AVAILABLE. 

OPERATING SYSTEMS 
CP/M VERSION 1.4 $145. 
CP/M VERSION 2.0 $175 (Suitable for HARD DISK). 
MPM VERSION 1.0 $305 (CP/M 2.0 extended for MULTI-USER). 
CPM 374X $200 (transfers between IBM 3741 data sets and CP/M files). 

LANGUAGES 
C -BASIC II $110 (Semi compiler). 
BASIC -80 $305 (Microsoft Disk Extended Basic). 
BASIC COMPILER $355 (down to HEX!). 
FORTRAN -80 $405. 
COBOL -80 $630. 
CIS -COBOL $860 (includes full ISAM). 
PASCAL/Z $400 (includes VARIANTS). 
APL/Z80 $393. 
ALGOL -60 $205. 
Full ISAM file utilities are available. 

ASSEMBLERS 
MAC (by Digital Research) $95. 
SID (Symbolic De -bugger 8080 code) $85. 
ZSID (as per SID but Z80) $105. 
MACRO -80 (by Microsoft) $155. 
XMACRO 86 (8086 cross compiler) $300. 
Z80 CROMEMCO relocatable assembler $130. 
Z80 Development Package $103. 
ZDT (Z80 De -bugger) $55. 
DISTEL disassembler $70. 
DISILOG disassembler $70. 

EDITORS/WORD PROCESSORS 
WORDSTAR (for Serial Terminals) $445. 
WORDMASTER $130. 
POLY VUE 80 (full screen editor) $140. 
POLY TEXT/80 (text formatter) $90. 
POSTMASTER $150. 
TEXT WRITER II $130. 

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

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

Announcing the 

OPAL 1000 

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

conjunction with the Delta Products Disk 
Controller. Memory is 64K dynamic RAM. 
.Disk Drives are two 8 -inch Shugart SA801 R's 
running at double density (480K per drive). 
They are fitted with our exclusive disk saver 
which prolongs the life of the drives and the 
floppy disks. The disk saver also reduces the 
risk of data loss due to power failures. A 
PROM Monitor is supplied and the operating 
system is the latest version of CP/M 2*. 

OPAL 1000 $4,800 

OPAL 1000 with 64K STATIC $5,400 

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

'Trade Mark Digital Research. 

CORVUS HARD DISK $5,830 

VCR BACK-UP INTERFACE $1,010 

See our catalogue for details. 

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

JOHN F. ROSE 
COMPUTER SERVICES PTY. LTD 

33-35 ATCHISON STREET, ST. LEONARDS, N.S.W., 2065, AUSTRALIA. 
TELEPHONE: (02) 439 1220 TELEX: AA 27901 

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

.. the versatile 

BWD 820 
DC to 25 MHz Dual Trace 
or Differential Oscilloscope 

NEW contemporary 
design 
Precision performance 
Extended operating 
range 
Surprisingly modest 
price 

DC -25 MHz Bandwidth. 
<13nSec Rise Time. 
2mV to 20V/cm Sensitivity. 
Dual Trace or Differential Operation. 
40nSec to 5 Sec/cm Time Base Range. 
2 Hz to 40 MHz Triggering Range. 
DC Coupled XYZ Operation. 
4 KV EHT. Mesh PDA CRT. 
Direct reading In -line attenuator and 
time base dials with continuously 
variable vernier controls. 
Stabilised power supplies throughout. 

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

Telephone 561 2888. Telex 35115 

Made to Measure 

DC . OS'C7LOSCOIL ` 10 
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r 
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MANY ADDITIONAL FACILITIES 
The vernier controls of the BWD 820 have 

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

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

WIDE APPLICATION RANGE 
Ideal for use on audio, video or digital circuits, 

in education, servicing or industrial applications. 

VIC. BWD Electronics Pty. Ltd., Melbourne. Ph: 561 2888 

N.S.W. Amalgamated Wireless (A'asia) Ltd., Sydney. Ph: 888 8111 

OLD Warburton Frank' (Brisbane) Pty. Ltd., Ph: 52 7255 

S.A. & N.T. Protronics Pty. Ltd., Adelaide. Ph: 212 3111 
W.A. Warburton Frankl (Perth). Ph: 277 7000 
TAS. Associated Agencies Pty. Ltd., Hobart. Ph: 23 1843 

Instrep Pty. Ltd., Hobart. Ph: 34 3194 
N.Z. P.H. Rothschild & Co. Ltd., Wellington. Ph: 66 3581 

W. Arthur Fisher Ltd., Auckland. Ph: 59 5527 
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Optical (left) and ultrasonic (right) comparison of a CMOS integrated scope. (Pictures courtesy Professor C.F. Quate, Stanford University, 
circuit that uses silicon-on-saphire (SOS) technology showing the USA). 
greater resolution of blemishes brought out by the ultrasonic micro- - 

o 

INPUT rf 
PULSE 

INPUT 

o 

ELECTRICAL 
MATCHING 
NETWORK 

TO OUTPUT 
OUTPUT ELECTRONICS 

AND DISPLAY 

CIRCULATOR 

TRANSDUCER 

11.11111011..1.114r. 

-- 
I- - /- H20 - -- 

/ 
7 !!,- /TI 

fo= Radius of lens = 40µm 
f = Focal length of lens = 1.13r0 
R = Radius of lens aperture = 0.7r0 

SAPPHIRE 
LENS 

LENS 

ANTI -REFLECTION 
COATING 

REFLECTING OBJECT 
MECHANICALLY SCANNED 

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

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

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

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

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

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

Construction. 
The ultrasonic microscope used by 
Professor Quate has the structure shown 
in Figure 1. It includes a single surface 
spherical lens ground into a sapphire 
block; sapphire is aluminium oxide, 
A1203. The black surface of the 
sapphire contains a piezoelectric trans- 
ducer on the axis of the lens. The front 
surface of the lens is coated with a layer 
of glass one quarter of a wavelength 
in thickness which acts as an anti - 
reflective coating between the 

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

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

The velocity of sound waves through 
the warm water is 1.55 km/second, but 
their velocity in sapphire is 11.1 km/ 
second. It is this great difference in 
velocity which enables a high resolution 
focus to be obtained in the acoustic 
microscope using a single surface lens. 
The distortion of the beam caused by 
spherical aberration is inversely 0. 

lb) ACOUSTIC 

Figure 2. The high resolution obtained with the ultrasonic microscope is well illustrated in the 
photograph on the right. This shows the internal structure of a Hewlett-Packard FET whose gate 
length is only 500 nanometersl A photograph taken with a conventional optical microscope is 
shown, for comparison, on the left. 
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Figure 3. The surface of a cobalt -titanium alloy as seen under an optical photograph on the right shows the distribution of the elements within 

microscope is shown on the left, whilst the ultrasonic microscope the alloy. 

proportional to the square of the 
velocity ratio and with sdkh a high 
velocity ratio is negligible. The high 
value of the velocity ratio results in 

a large angle of refraction at the lens/ 
liquid interface, so the waves leave the 
lens close to the normal and converge 
to a focus which is only marginally 
greater in size than the radius of the 
lens. 

The object is moved very rapidly 
to and fro by a separate oscillator whilst 
it is under the sharply focused ultra- 
sonic beam. This results in the object 
being scanned by the beam as it moves 
backwards and forwards in much the 
same way as a television camera scans a 

scene. The output from the zinc oxide 
film transducer is amplified and used 
to form the image of the object on a 

television screen. 
The formation of the image by 

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

Frequency 
We have already seen that it is 

important to use very high frequency 
ultrasonic waves, since the higher the 
frequency the shorter the wavelength 
and the better the resolution or image 
sharpness which can theoretically be 
obtained. However, there is a 

fundamental upper limit on the 
maximum frequency which can be 
used, since with increasing frequency 

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

Considerable thought is being given 
to the use of liquids other than water 
as the coupling medium in which the 
specimen under examination is placed. 
Although it may be possible to use a 

different liquid for higher frequencies 
in order to obtain better resolution, 
it is not possible to place all types of 
specimen in some of the liquids which 
are theoretically capable of giving the 
best results. Carbon disulphide, liquid 
helium and mercury are liquids in which 
one might expect to obtain better 
resolution than is possible with water, 
but each of these has its own problems 
associated with specimen compatibility. 

Applications 
Applications of the new microscope are 
said to range from cancer studies to 
metallurgical uses. For example, cells 
which are to be examined by optical 
microscopy must normally be stained 
and this damages the normal chemistry 
of the cell, but it seems 1Gkely that the 
behaviour of normal living cells 
(including cancer cells) can be examined 
by the use of the ultrasonic microscope 
without damaging the cell's in any way 
whatsoever. 

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

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

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

The use of an ultrasonic microscope 
to view sub -surface layers which are 
invisible with an optical microscope is 
of considerable practical importance, 
since many of the defects in semi- 
conductor devices occur in the under- 
lying layers. It seems likely that the 
ability to view such layers without 
destroying the device will greatly assist 
our understanding of the practical 
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A comparison between micrograph images taken of the surface of a 
sample of low alloy steel. The picture at left comes from an optical 

effects of such defects and perhaps 
enable the proportion of satisfactory 
devices coming off a production line 
to be increased; resulting in more 
economical devices. 

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

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

ments associated with the use of hot 
water, a reduction in the lens size 
(which results in less ultrasonic wave 
attenuation) and a carefully designed 
lens system have greatly improved 
ultrasonic microscopical techniques. 

Work is now commencing on image 
enhancement by storing the reflected 
signals on a floppy disc and performing 
Fourier transform analysis with a Z-80 
based Cromemco processing system. 
The ultrasonic pulses fed to the trans- 
ducer are generated with bipolar 
transistors, but the use of field effect 
transistors is being investigated for use 
with pulses shorter than 10 ns. 

Professor Quate's work has enabled 
the optimum resolution to be improved 

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

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

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

LOW COST ! 
TEKA 
printed circuit 
connectors... 
a new series of 
edgeboard connectors 
utilising the most 
advanced materials and 
finishes to furnish 
extremely high 
performance at low 
cost. 

1** 
S 100 and Motorola 
Bus Connectors 
Ex Stock 

a , LC*. . 

COMPONENTS 

C&K Electronics (Aust.) Pty Limited 
Office 2/6 McFarlane Street Merrylands NSW 2160 
PO Box 101 Merrylands 2160 Telephone 682 3144 Telex AA23404 
Agents Melt). 598 2333/Adel. 269 2544/Bris. 36 1277/Perth 458 7111 

Obligation free and 
comprehensive data is 
yours for the asking. 
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869 George Street, 
Sydney, NSW. 2000. 
(Near Harris Street) 
Phone 211-0816, 211-0191. 

LOW PRICE TRANSFORMERS 
HIGH QUALITY 

R-2150 52.95 (2951) 
Primary: 240V AC. 
Secondary Voltage: 12.6 volts CT. 
Secondary Current: 150mA. 
Termination: Flying leads. 

R-2155 $4.75 
Primary: 240V AC. 
Tapped Secondary Voltages: 

6.3, 7.5, 8.5, 
9.5, 12.6, 15. 

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

R-6672 57.25 
Primary: 240V AC. 
Tapped Secondary Voltages: 
15, 17.5, 20, 
24, 27.5, 30. 

Secondary Current: 1 amp. 
Termination: Solder lugs. 

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

TEXAS. INSTRUMENTS 
CALCULATORS 

Ti59 
Ti58C 
TiPC100C Printer 
Ti30 Student Pack 
Ti50 
Ti55 
Ti Programmer 
Little Professor 
Speak & Spell 

Distributors for: 

* SPECIAL 
PRICES 
ON 
APPLICATION 

XCELITE TOOLS 

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

OPEN: Mon -Fri Barn to 5.30pm. 
Thursday night late shopping till 
8.30pm. Saturday Sam to 11.45am. 

44u THE 

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

CO 'PUCOLOR II 
From $1970 including tax. 

Features: up to 32K user RAM 
Eight colour display 32 lines of 64 

characters 5" Mini disk drive 40 
tracks, 48 TPI 

rl. Z122r'c v.i,. 47'v yv :, J7: 7:; l 

TELEVIDEO TVI-912 

From $1368 Including tax. 
Features: 24 lines at 80 characters 
per line Transmission rates 75 - 
19,200 Bd. 96 character ASCII 
upper and lower case 12 Inch 
monitor. 

b 
VHICROLINE 80 PRINTER 
From $922 including tax. 

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

"The professional computer shop" 
where you SAVE -SAVE -SAVE 

$TME 10 C 
SHOP 
PTY. LTD. 

212 High St., PRAHRAN, VIC. 3181. Tel: 51-1950. 
91 Regent St, CHIPPENDALE NSW. 2008 

Tel: 699-4910 

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

p É 
DAUID Easy 
COMPONENT 

CENTRE 
33A Regent Street, Kogarah, NSW 

Phone 588-5172 

Come in and 
see our range 
of components! 

RESISTORS 

CAPACITORS 

SEMICONDUCTORS 
AND IC's 

ACCESSORIES FOR 
MOST NEEDS 

NO FRILLS - NO TRICKS 
NO GIMMICKS 

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

W.E. WATERS 
ELECTRONICS CENTRE 

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

26 - May 1980 ETI 



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

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

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

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

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

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

Societá Italiana 
per l'Esercizio 
Telefonico 

SCHEDA TELEEONICA PER APPARECCHIO 
PUBBLICO 
TELEPHONE CARD FOR THE PAYPHONE 
CARTE TELEPHONIQUE POUR L'APPAREIL 
A PAIEMENT 

VALORE INIZIALE 
INITIAL VALUE 
VALEUR INITIAL L. 

l 
IL TALLONCONO CHE GARANTJSCE IL VALORE 
INIZIALE DEVE ESSERE STACCATO PRIMA DÁ 
USARE LA SCHEDA 

THE COUPON CERTIFYING THE INITIAL. VALUE 
SHOULD SE DETACHED BEFORE USING THE CARO. 
LABIN[,iE 0111 CERTIr'1E IA VALOUR INITIALE DOIT 
ETR1E OETACI EE AVANT O'UTIUSER LA CARTE 

CJ` SIP 

automatic machines 
frequently used. 

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

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

INSERIRE LA SC.,FOA 
COME INDICATO IN 
FIGURA 

INSERT THE t:ARD AS 
SHOWN IN 11' _ I IGUW:. 
INTRODUIRr LA CARTE ~SI OWL EST INDIQUE 
SUR LA FIGURE. 

which are 

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

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

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

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

JUST WRAP'"WIRE WRIIPPIIIG 
TOOL 

WHY CUT? WHY STRIP? WHY SLIT? 

WHY NOT JUST WRAP? 

JW-1-B BLUE WIRE 

JW-1-W WHITE WIRE 

JW-1-Y YELLOW WIRE 

JW-1-R REb WIRE 

JUST WRAP REPLACEIIIEAT ROLLS 

R-JW-B BLUE WIRE 50 ft. Roll 
R-JW-W WHITE WIRE 50 ft. Roll 

R -J W -Y YELLOW WIRE 50 ft. Roll 
RED WIRE 50 ft. Roll 

URWRRP TOOL FOR JUST WRAP 

R-JW-R 

JUW-1 UNWRAPPING TOOL 

JUST WRAP HIT 

JWK-6 I JUST WRAP KIT 

"HOBBY" WIRE WRAPPIOG 
TOOL BATTERY POWERED 

IBW-26301 FOR AWG 26-30 

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

BT -30 BIT FOR AWG 30 

BT -2828 BIT FOR AWG 26-28 

HOBBY WRAP TOOLS 

r -31 

f. 

r, j ' WSU-30M 
- WRAP a UNWRAP 

T R5 DTn 

PRE -STRIPPED 
WIRE WRAPPIflG 
WIRE 
Wire for wire.wrapping, 
AWG.30 (0.25mm) 
KYNAR- wire. 50 wires 
per package stripped r both ends. 

NAR PISNSNI 

WSU-30 

30150010 

REGULAR WRAP 
MODIFIED WRAP 

30 AWG b'.eoare I"lmg 
30 AV/k, Ve red Wire 1 ldg 

30W 50 010 
30Rt0010 

,n A Wre I lirg 

k B 50 020 
30 150 020 
10 W 50 020 

",g 

10 R 50 020 

30850030 
30 1 50 030 4. 3 lrrg 
30 W 50 030 n:...,.. ...re 
30R50010 f .R Vr 3 Lnnl 
0B50NO 

30V5n(40 
30 W 50040 
30 e 50 040 

'r SAY, ve a log /e 4 tog 
'0 AWG We le Wue 4" long 

10 AP/1", Red Woe J long 
30850050 Ave,, Rnt, W r , 3g 

30 r 50 050 
3nW50050 
30 R 50 050 

3.,AwGT. .Wre l lo -g 
.` AWr, Wn," W.e 5 ,44g 

'OAWG RedWre5l 1; 
30 B 50 060 
30 0o0 
30WSf5fk,0 
30 R 50 060 

3OAYGR- Are t L 
'0 A 0 yt ,. 1 

30AVGwP eW 
30 SAC Red Wire 6 lon^ 

TRI-COLOR DISPERSER 
WD-30-TRI TRI-COLOR DISPENSER 

R-30-TRI_ I REPLACEMENT ROLLS 

WIRE DISPERSER 
WD -30-B BLUE WIRE 

YELLOW WIRE W -30- M 
WD -30-R 

WHITE WIRE 

RED WIRE 

DISPERSER REPLACEMEflT ROLLS 
R -30B-0050 

30Y-0050 
R 30W-0050 
R -30R-0050 

30-AWG BLUE 50 FT. ROLL 

30-AWG YELLOW 50FT,ROLL 
30-AWG WHITE 50 FT. ROLL 
30-AWG RED 50 FT. ROLL 

sr( MAR -RENNW4I - 

HOOK-UP WIRE 

HK -18 18 AWG 25 FT. SOLID CONDUCTOR 
HK -20 20 AWG 25 FT SOLID CONDUCTOR 
HK -22 22 AWG 50 FT SOLID CONDUCTOR 
HK -24 24 AWG 50 FT SOLID CONDUCTOR 
HK -26 26 AWG 50 FT. SOLID CONDUCTOR 

SHK-1818 AWG 25 FT. STRANDED CONDUCTOR 

SHK 2020 AWG 25 FT STRANDED CONDUCTOR 

SHK-22 22 AWG 50 FT. STRANDED CONDUCTOR 

SHK-24 24 AWG 50 FT. STRANDED CONDUCTOR 
SHK-26 26 AWG 50 FT. STRANDED CONDUCTOR 

-, 3 3 dg atol sioui 

PRB-1 DIGITAL LOGIC PROBE 

DC to > 50 MHZ Automatic threshold 
10 H.m pulse response returning 

130 K It Impadnc. Colwpalibl will. ell look 
AulomNlc ethic hlna 

Image 415 VDC 
Rang...iended to IS -35 VDC 

to SO Me.. with optional PA -1 adapter 
Automatic meaning memory Supply O.V.P. la A 70 VDC 
Open circuit defection No ÍMtcM.(no calibration 

PRB-1 DIGITAL LOGIC PROBE 

PROTOTYPE BOARD Cm -100 

TERMINALS: 1.020 TEST POINTS. 188 separate 5 

point terminals, plus 2 horizontal bus lines of 40 com- 
mon test points each. 

SIZE: 61/a' Wide. 5' Long. 

CM -100 MODULAR PROTOTYPE BOARD 

11118:1.7.7 
u 

PROTOTYPE BOARD Cm -200 
TERMINALS: 630 TEST POINTS. 94 separate 5 point 
terminals, plus 4 bus lines of 40 common test points 
each. SIZE: 6' Wide. 31/2' Long. 

I 
CM -2001 MODULAR PROTOTYPE BOARD 

CM -400 

CM -300 

) 

CM -500 

PROTOTYPE BOARD Cm-300,Cm400 
CM -300 and CM -400 have two separated rows Of five 
interconnected contacts each. Each pin of a DIP in- 
serted in the strip will have four additional tie -points 
per pin to insert connecting wires. They accept leads 
and components up to .032 in. diameter. Intercon- 
nections are readily made with RW-50 Jumper Wire. 
All contact sockets are on a .100 In. square grid 
(1X, in. wide). 

CM -300 MODULAR PROTOTYPE BOARD 

CM -400 MODULAR PROTOTYPE BOARD 

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

I CM -500 I MODULAR BUS STRIP I 

I I I 
`h.( 

1 
STRAIGHTEN PINS REL(' ' PICA UP INSERT 

C 

DIP IC IASERTIOfl TOOLS 
WITH PIfl STRAIGHTflER 
Narrow profile. Pin straightener 
built into tool. Automatic ejector. 

INS -1416 14-16 PIN 
DIP/IC INSERTER 

MOS, CMOS SAFE 
GROUND STRAP NOT INCLUDED 

MOS-1416 14-16 PIN. M 
CMOS SAFE INSERTER 

OS 

MOS-2428 24-28 PIN. MOS 
CMOS SAFE INSERTER 

36-40 Pm CMOS -SAFE 
IC IflSERTIOfl TOOL 

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

GROUND STRAP NOT INCLUDED 

MOS-40 36-40 
I NS 

CMOS 
E RTION TOOLFE 

DIP IC EXTRACTOR TOOL 

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

EX -1 I EXTRACTOR TOOL 

24-40 CMOS-SAFE EXTRACTOR TOOL 

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

GROUND STRAP NOT INCLUDED 

EX -2 I CMOS SAFE EXTRACTOR TOOL j 

AMPEC ENGINEERING CO. PTY. LTD. 1 Wellington Street, Rozel e, 2039. Tel. (02)818-1166. Available from: NSW David Reid Electronics, 29.6601. Radio 
Despatch Service, 211-0191. Electronics (Distributors), 636-6052. Martin De Launay, 29-5834. Applied Technology. 487.271.1 Vic. Radio Parts, 329-7888. 
Stewart Electronics, 534-3733. Arlin Instruments 569.6984 Ellistronics. 602-3282. S. Aust. Protronics. 212-3111. W. Aust. Reserve Electronics, 328-3116. 
Old. Wilber Sales, 391-5136. 
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"The Rocker" - 140W 
of rich, warm valve sound! 
We have had so many requests for a valve power amplifier 
in the last year or so, from readers and project suppliers 
alike, that we finally succumbed. Turn back the clock, heat 
up your 100 watt iron and read on 
FASHIONS CHANGE, styles come and 
go, but some things remain the same ... 
one of the constants is the preference 
of many musicians for the warm, 
deep -throated sound of an old-fashioned 
valve amplifier. 

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

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

If all these factors could be built into 
a transistor amp, then possibly it would 
sound, subjectively, like a valve amp. 
Many have tried to do this - most have 
failed. We've taken the opposite 
approach, and built a good, 
old-fashioned, high power valve 
amplifier, the "Rocker' 

Circuit design 
This amplifier circuit is the result 
of many hqurs of experimentation and 

FEEDBACK 

Ow, 

Phil Wait 
Ron Keeley 

f 

PROJIECT 456 
14O1N Valve Amplifier 

CNN 
KILL 

fib 

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

STANDBY 

o.. 

oN 
4.1 

especially around the input stage. 
Overall, the circuit uses a triode voltage 
amplifier stage followed by a phase 
splitter, a pair of drivers and the output 
stage, consisting of four valves in 
push -pull -parallel. The amplifier is 

SPECIFICATIO1 VS OF PROTOTYPE - ETI 456 VALVE AMPLIFIER 
Power Bandwidth 
140 watts 
50 watts 

Distortion at 1 kHz 
100 mW 5 watts 

open loop: 

- 1 dB 
22 Hz to 12 kHz 
18 Hz to 22 kHz 

1% 0.7% 

closed loop: 0.4% 0.22% 

Power output for Ii% THD 

140 watts (8 ohm load) 

Maximum power output 
200 watts (8 ohm llaad) 

Hum and Noise 

- 62 dB with respect l0 140 watts output 

dB 
8Hzto17kHz 

1 1 Hz to 27 kHz 

50 watts 100 watts 140 watts 

1.9% 3% 15% 

0.61.% 1% 5% 

Input Sensitivity 

with feedback: 

without feedback: 

Feedback Ratio: 

10 !c18 

200 mV 
(adjustable) 

80 mV 

ETI May 1980-29 



fo ect (s, 56 
NOTES: Various voltage readings are given on this drawing as a guide to constructors, but note 
that they may vary 10 - 20%. Unbracketed readings were taken with no signal present.. Bracketed 
readings were taken with the unit operated at full power output. 

Terminal 6 of the output transformer, T1, must be grounded. A total of five outputt terminals 
will be needed to obtain the various combinations possible. For 16 ohm loads, join 7 to 4 and C6 1126 

connect the load across 5 and 6. For 8 ohm loads, connect across 8 and 6. For 4 ohm loads, 100n 1k5 v 
it is best to connect 4 to 6 and 5 to 7, then connect the load across 5/7 and 4/6. -1 

Cl 
47n 

0-1 

INPUT 
RV1 
1M 

SW 1 

KILL 

R2 
1k5 

R1 
1M2 

HEATER 
CONNECTIONS 

V1 

R38 
470R 
1W 

+ 

275V 
1 VI 

X12AX7 

V3 

X1 X2 VI V2 
6V3 6V3 
3A 6A 

320V 
(300V) 

R11 
15k 

290 V 

V1b 
X12AX7 

41V R13 
8 470k 

R7 
1M2 R9 

2k7 

OUT SW4 
o 

FEEDBACK 

330V 
(310V) 

X 12AU7 

` 8 

+12V 

V2b 
111200.17 3 `a 

:2 

+210V 1 

R17 
15k 
1W 

+400V 
(380V) 

R18 
390k 

220k 

RV2 c BIAS 
470k 

C9 
100n 

R21 RV5 
3905 BIAS 

4705 

OV 

R27 
1k5 

RV3 
BIAS 
470k 

RV4 
BIAS 
470k 

63V BIAS 

V3 

TP1 
0.25V 

V4 

1 

1_ 

V3 -V6 
6CA7 
(EL34) 

R34 
1k5,3W 

.R35 
1k5,3W 

155.3W 

SCREEN 
.40"SUPPLY 

(380V) 

The amplifier has four separate stages: the 
input voltage amplifier, a phase -sputter, a 

push-pull driver stage and a push-pull power 
output stage. 

The input stage, Via, uses one section of a 

12AX7 of a high -u twin triode. The Input enters 
. via a dc -isolating capacitor, Cl, and the gain 
control, RV1. The 'grid stopper' resistance,R2, 
is placed directly In series with the geld to 
reduce susceptibility to RF interference. 

The phase-splitter uses the other half of V1 
(Vib), its grid being coupled to the anode of 
the Input stage by C4. This stage has no gain. 
The signal at the grid of V1b appears at the 
anode Inverted, i.e.: 180 out of phase. The' 
signal also appears at the junction oil the 
cathode bias resistors R9 and R10, In the flame 
phase. Thus, the signals coupled to the push- 
pull driver stage via C5 and C6 are 180 out of 
phase. Grid bias for the phase-splitf:er is 
obtained by returning the grid resistor, IR7, to 
the junction of the cathode bias resistors, R9 
and R10, effectively placing the grid at ¡about 
-3 V with respect to the cathode. 

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

HOW IT WORKS - ETI 456 

grid returns. The anode supply for this stage 
comes from the 400 V supply (screen voltage 
supply for the output stage) via a decoupling 
network consisting of R17 and C7. Each driver 
(V2a and V2b) has a gain of 10, defined by the 
ratio of R15 to R14 and R 16 to R14. 

The output stage consilsts of four valves in a 

push-pull parallel arrangement. V3 and V4 are 
in parallel and V5 and V6 are In parallel, the two 
pairs connected In push-pull via the output 
transformer. The anode of V2a drives the grid 
circuits of V3 -V4 while tihe anode of V2b drives 
the grid circuits of V5 -V6. The output stage is 
operated in class AB, which affords good gain, 
low distortion and good power output. 

Bias for output stage is provided from a 

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

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

speaker load. Several output windings are 
provided: a single 4 ohm winding and an 8 ohm 
winding, tapped at 4 ohms. Feedback to the 
cathode of the Input stage is taken from one 
end of the 8 ohm winding, the other end being 
grounded. 

During each half cycle of the signal 
waveform, one 'side' of the output stage (I.e.: 
V3 -V4 or V5 -V6) will 'turn off'. This will allow 
that side of the output transformer primary to 
develop enough back emf to cause arcing 
across the valve socket pins. To prevent this, 
the reverse cycle emf is shunted via a set of 
diodes to ground - D1 - D3 and D4 - 05. 

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

Bridge rectifiers with capacitor -input filters 
are used to provide the appropriate HT 
voltages: 750 V for the output stage anodes, 
400 V for the output stage screens and HT for 
the driver stages. A half -wave rectifier and pi - 
section filter is used to derive the -63 V bias 
supply. 
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40 
D1 

2 

D3 

3xikV 
A14P OR 
SIMILAR 

Ti 
FERGUSON 

s 

3x1kVl 
A14P OR 
SIMILAR 

C12 
10n 
5kV 

+750V 
( 00V) 

PLATE 
SUPPLY 

OUTPUT 

O en 

C13 
lOn 
5k V 

R 

0 41i 

00 

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

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

o 

T2 
FERGUSON 
PF4357 

POWER 

SW 24040. 

ON 

240V 
INPUT 

O SW2b 
BROWN 

BLUE 

RED 
4 x A14P 
1kV 

BLACK 

GREY 

47V 
50,RA 

GREY 

ORANGE 

6V3 
3A 

ORANGE 

YELLOW 

6V3 
6A 

YELLOW 

D15 1N4004 

C18 
109 4-I 100V 

R40 
10k 
1w 

R41 
15k 
iW 

STAND BY 

R43 
100k 
1W 

R44 
Ok 

R45 
100k 
1W 

PLATE 
SUPPLY 

*750V 
(700V) 

OV 

STAND BY 
SCREEN 
SUPPLY 

ON "..400V 
(380V) 

.400V (AUX. OUTPUT) 
4 C17 óC20 (380V) - NB text 

014 24, 24, R46 
1500VT500V 100k 

11 
1w 

C19 
QQQQ 10u + 100V 

XI 

HEATERS V1, V2 

X2 

Y1 

HEATERS V3,V4,V5,V6 

Y2 

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

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

At the input stage, we had a choice 
between a triode -pentode, such as the 
6BL8, or a 12AX7 twin triode. Triodes 
have the disadvantage of large plate to 
grid capacitance which, together with 
the plate resistor and the voltage gain of 

-63V BIAS 
(-63V) 

(AUX. OUTPUT) 
see text 

The output transformer has 
colour -coded leads, as per 
this diagram. 

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

Our first design used a 6BL8 
pentode which worked well with about 
20 dB of feedback, allowing a good 
stability margin, and looked very 
promising. Then we started talking to 
people in the audio business who had 
experience with valve amplifiers, who all 
said that a triode -pentode tube was 
internally fragile and would fail after a 
few months on the road. Back to the 
12AX7 then, and lower amounts of 
feedback to preserve stability. 

We wanted the amplifier to be 
useful for hi-fi and bass guitar 
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et 456 
applications as well, so we had to design 
it carefully for good performance but 
with a good stability margin, too. 
Conventional circuits usually drive the 
output stage directly from the phase 
splitter, which is inherently high in 
distortion when run at high signal levels 
and so requires large amounts of 
feedback to clean it up. Since the 
amount of feedback we could apply was 
limited by stability considerations, we 
followed the phase sputter with a pair 
of driver amplifiers, allowing the splitter 
stage to operate at a lower level for less 
distortion. 

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

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

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

The life of the output valves is 

increased by placing lk5 resistors in each 
of the screen leads to reduce the peak 
screen dissipation, and parasitic 
oscillation ís avoided by 1k5 resistors on 
the grids. The possibility of socket 
flashover is reduced by using diodes and 
capacitors from each side of the output 
transformer primary to earth. The back 
emf from the transformer, when each 
half of the output stage turns off, is 
conveniently shunted to ground via the 
diodes. Three are connected in series to 
obtain a PIV rating of 3 kV. 

The output transformer is probably 
the most important component 
effecting the performance of the 
amplifier. It must have sufficient 

10 

125 

370 

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

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

Throughout the circuit, the values 

225 -- 
150-_i 175-+a 211--- 

239 
275 360 -+- 
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245 

210 

165 

160 
POWER 

TRANSFORMER 

110 

80 
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170 

72.5 

55 85-.- 
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00 

110 --- 140 

6BA x 4 
4BA a 8 
6BA x 14 or 3mm pop rivet 
18mm x 2 

9mm x 4 

28mm x 3 
30mm z 4 

230 260-y{ 285 

ALL DIMENSIONS IN MILLIMETRES 
UNLESS OTHERWISE SPECIFIED 
MATERIAL 1-1.5mm ALUM. OR STEEL 

DRILL AND INSULATE TO SUIT 
FOR THROUGH WIRING FROM 
TRANSFORMER 

315 

55 

T 

35 

15 

172.5 

Drilling details for the chassis, 
looking down from the top. 
Refer to the picture on the page 

opposite. 
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of coupling capacitors have been kept as 
low as possible. If the capacitors are 
large and if the preceding stage is driven 
into clipping, there will be a time delay 
while they discharge, causing a short 
drop -out in the sound. 

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

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

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

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

As in any amplifier, the mechanical 
design is just as important as the 
electrical. Looking at the layout, you 
will notice that the two transformers are 
the same size and are placed at either 
end of the chassis for correct weight 
distribution, and the four output valves 
are spaced along the back of the chassis 
for good ventilation - an important 
consideration to ensure them a long life. 
All power supply components are at the 
power transformer end of the chassis, 
while amplifier components are at the 
other. Bias controls are situated next to 
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Looking into the unit. WARNING: keep all the covers on in use as lethal voltages are present. 
The multimesh cover fits under the front panel lip and is secured by the PK screws at either side. 

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

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

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

112 10' 

International 
3600 and 4600 
Synthesizers 

M opesMY.4.ZIM{sp.noo 

INTERNATIONAL 3600 
AND 4600 SYNTHESIZERS 

A totally revised and updated reprint of 
ETI's phenomenally successful music 
synthesizer book. 
Beautifully printed on heavy art Paper 
with a sturdy cover varnished for 
protection. 
Available only from ETI and some kit 
suppliers - 512.50 (including postage 
and packing). 
Send orders to:- Electronics Today 
International, 15 Boundary Street, 
Rushcutters Bay, NSW 2011. 

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

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

Our new 41/2 -digit bench/portable: 
You've never seen anything like ít. 

Take a close look at the face of this 
instrument. Notice anything new? If 
you just realized you've never seen 
words on a low-cost DMM display 
before, you're on the right track. 

This is the new 8050A from Fluke, 
the lowest priced 41/2 -digit multimeter 
available that uses microprocessor 
technology. 

The legends on the LCD are 
clues to what makes the 8050A 
unique. 

dB: You're right. The 8050A , 

delivers direct readouts in dBm, 
referenced to any of 16 impedances. 
Use the "REF Z" button to scroll 
through the memory and locate 
the zero dBm reference you need, 

then set it and forget it. No more 
tedious calculations or conversions. 

REL: For relative references in the 
dB mode or offset measurements in all 
other functions. Lets you store any 
input as a zero value against which all 
others are automatically displayed as 
the difference. Another timesaving 
convenience. 

HV: Just a reminder when your in- 
put is over 40V, so you won't forget about 
safety while in the dB or relative modes. 

Of course there's much more to the 

, 
lrC 

r 

`,P14114a 
; 

. 
was 

!HI 

At 

8050A. True RMS measurements to 
50 kHz. Conductance for measuring 
resistance to 100,000 Megohms and 
leakage in capacitors, pcb's, cables and 
insulators. Diode test, 0.03% basic do 
accuracy and full input protection. 
Plus a large family of accessories. 

A 

,o fi 

:t 
8050A DIGITAL MULnM1118 

FLUKE 

x 
e 

a 

I7 Please send data on Fluke DMMs. 
Please have a representative call me. 

Name: 
Position 
Company 
Address* 

Postcode: 
Phone* 

ELMEASCO 
Instruments Pty. Ltd. 

P.O. BOX 30, CONCORD, NSW 2137 
13-15 McDonald Street, Mortlake, 2137 
Tel: (02) 736-2888 Telex: AA25887 
P.O.BOX 107, MT. WAVERLEV, VIC.3149 
21-23 Anthony Drive, Mt.VVaverley. 3149 
Tel: (03) 233-4044 Telex: AA36206 
Adelaide: 51-3521 Brisbane: 229-3161 
Perth: 398-3362 
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'Auto -probe' for testing 
vehicle electrical systems 
When it comes to probing faults or otherwise in a vehicle's 
electrical system, a multimeter has distinct disadvantages. 
This highly convenient probe is very useful in those awk- 
ward places so often encountered, plus simple to build and 
inexpensive. 
THE DIFFICULTIES of tracing a fault 
in a vehicle's electrical system using a 
multimeter are probably familiar to 
most readers. As that accursed Murphy's 
law generally has it, you have to contort 
yourself in to an awkward position 
before you can see where to put the test 
prod, or prods, and having done that, 
find that you can't twist yourself 
sufficiently to see the multimeter face. 

Damned annoying, isn't itl 
Then again, a multimeter can give 

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

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

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

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

Short to +ve supply 
Short to -ve supply 
Open circuit 
Connection to +ve supply via an 
intermediate impedance 
Grounded via an intermediate 
impedance 
Connection to a fixed, intermediate 
(low) voltage level 
The Auto -probe is smaller, cheaper, 

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

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

Jonathan Scott 

"s» 

The Auto -probe is housed in a common pill bottle. You can construct it either on matrix board, 
as shown here, or on a printed circuit board(see over the page). It's an amazingly handy gadget 1 

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

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

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

Touching the probe on the radio's 

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

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

Suppose you wish to know if your 
car has an ignition ballast resistor. This 
is a resistance inserted in series with the 
ignition coil primary during normal 
running, but is shorted out when the 
starter is operated so that the coil 
receives a voltage 'boost'. The resistor 

, may be a heavy wirewound type 
mounted somewhere in the engine 
compartment, or (as is common in 
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D1, EM401 R5,22k 

R3,120R 

1 

Q1 
BC559 

I 

PROBE 

LED1 
(red) 

1 

e 

ur,n.. 

+ve lead 
,. . 

` 
R 7,560 R 

-ve lead 

4 

e 
LED2 
(green) 

IC1 
R1 555 Cl R6 R4 Q2,BC549 
22k 

pin 1 

470n 22k 
TANT. 

120R 

Matrix board construction showing the component positioning and orientation. Note that we 
used the metal -can type transistors (BC109 etc) in this prototype. R3 and R4 are 14W GLP types. 
many late -model vehicles) a resistance 
lead is used - they're hard to spot. 

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

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

TON NOTCH 
AT THIS END 

IC 

diode 

K A 

Component orientations 

É J 

BC547, BC645 BC549. BC557. BC558 

transistors 

LEDs 
f I 

FLAT SIM 
5«001; , r 

link under IC1(see text) 

IC 1,555 

R2 , f R 
270k 

r 

D1 

8 

R1,22k 

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

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

Simple, and easy to use, isn't it? 

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

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

TO PROBE 

R5 22k 

,. 
. , ) 120 R; 

R4 

Cl ~ 
- 

Í20R 
470n NI/ e 

R6 22k 

+ve lead -ve lead 

e LED1(red1 
. 

V a 

Q1,BG559 

1 

Q2 
BC549 

k 

k : R7 
560R 

LED2(green) 

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

PARTS LIST - ETI 325 
Resistors all 1W, 5% unless noted 

R1, R5, R6 22k 
R2 270k 
R3, R4 120R, 1/2W, 5% (GLP type) 

see text 
R7 560R 

Capacitors 
Cl 0.47u Tantalum (35V) 

Semiconductors 
ICI 555 
01 BC559, or similar 
02 BC549, or similar 
D1 EM401, or -similar 
LED1 TIL220R or similar, red 
LED2 TIL222 or similar, green 

Miscellaneous 
Matrix board - 15 mm x 55 mm, or ET1-325 pc 
board; alligator clips; pill container; wire; 30 
mm long 4 BA bolt and nut (for probe). 

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

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

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

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

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

Constructing the project on a pc 
board is much simpler. First thing 
to do is locate the position of IC1. 
A link is inserted between two pads 
located between the two rows of holes 
for the IC pins. Having done that, 
insert the IC. Take care that you have 
it correctly oriented. All the other 
components may now be assembled 

READERS PLEASE NOTE 
We do not sell kits or components 
for the projects described in the 
magazine. To find out who may be 
stocking kits or components for 
the projects featured in this issue, 
please refer to the 'Shoparound' 
page. Suppliers for past projects are 
listed on the 'Kits for Projects' page. 
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and soldered into the board. Watch 
the orientation of Ql and Q2, the two 
LEDs and Cl. Refer to the overlay 
picture. 

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

If you cannot obtain the correct 
indications at this stage, look for 
incorrect connections or components 
around the wrong way. To check that 
IC1 is working, connect a multimeter 
- set to, say, the 30 V range - between 
the supply negative and pin 3 of IC1 
(positive meter lead to the latter). The 
meter needle should rise and fall at 
about four times per second. 

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

BATT +Ve 

D1 
EM401 etc The pc board pattern is on page 137. 

BATT -Ve 

R1 
22k 

R2 
270k 

84 

IC1 3 

555 

C1 
0.47u 
TANT 

R3 
120R 

R4 
120R 

01 

RS 
22k 

R6 
22k ® 02 

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

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

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

Two small cutouts will have to be 
made in the lip of the pill bottle's cap 

fi 
LED1 
RED 

R7 
560R 

LED2 
GREEN 

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

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

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

MODIFICATIONS 
FOR 6 V OPERATION 

Change R3 and R4 to 68 ohms each 
Change R7 to 180 ohms 
Change R5 and R6 to 10k 

HOW IT WORKS - ETI 325 

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

IC1 is the familiar 555 timer IC, 
connected as an astable multivibrator. 
When Cl charges up to 2/3 of the supply 
voltage, via R1 & R2, the 'high' level 
comparator (pin 6) detects this and sends 
the output high, which also shorts pin 7 
to near ground. Cl thus commences to 
discharge via R2. When it reaches 1/3 
of the supply voltage, the 'low' level 

comparator trips (pin 2) and Cl is allowed 
to recommence charging as before, since 
the output is sent low. This cycle repeats 
indefinitely, with a frequency of 

F = 1/(0.692 x C1 x (R1 + 2R2)) 
With the values chosen, this is about 4 Hz. 
This may be varied by changing Cl or R2. 
The output on pin 3 of IC1 oscillates 
between nearly OV and V+ (less 0.7 volts). 
It can source about 200 ma. 

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

on the junction of R5 and R6 is about half 
the supply potential. Current will flow 
through the bases of both transistors via 
R5 and R6, hence both of these transistors 
will conduct. Each transistor will short out 
the LED connected in parallel. Thus 
neither LED will glow. If the voltage on 
the resistor junction (the probe 
connection) were to fall below 0.6 volts, 
or 'thereabouts, 02 would be biased off 
and would no longer bypass the current 
flowing through R7 away from the green 
LED. Thus the green LED would light. 
Similarly, if the voltage on the probe were 
to rise to within 0.6 volts of the unit's 
supply rail (i.e: within 1.3 volts of the 
battery supply, due to the action of D1) 
01 would be biased off and the red LED 
would light. 

Now let us put the picture together 
and see what happens in practice. The 
output of IC1 is connected to the probe 
and the resistor junction of the LED driver 
circuit via a 60 ohm resistance made up 
of two 120 ohm resistors in parallel. There 
are two resistors rather than one 1W or 
larger resistor for reasons of physical size. 

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

Shorting the probe to either rail of 
course forces the appropriate LED to stay 
on continuously. If a resistance is placed 
between the probe and ground, say, three 
possibilities occur: 
1) The current flowing from pin 3 of the 
555, via R3/R4, is insufficient to develop 
0.6 volts across the resistance - this looks 
like a short and the green LED stays on. 

2) The current develops sufficient voltage 
to turn 02 on and the LED extinguishes 
on that part of ICI's cycle when its output 
is high. This allows the appropriate LED 
(green) to blink. 

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

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

Resistor R7 fixes the LED Current and 
R3/R4 limits the 555 output current to a 

safe level and defines the voltage 'turn- 
over' points. 
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rPLESSEY1 
COMPONENTS 

NON 
VOLATILE 
LOGIC 

MN9102 
Non -Volatile Quad Latch 

Features 
e Data retention for one year in the absence of applied power 
e Simple to use 
e Standard power supplies only (plus 5V, minus 12V) 
e CMOS/TTL compatible 
e 14 -lead DIL package 
e Typically ten million SAVE operations 

Applications 
e Metering systems a Elapsed time Indicators a Security code 
storage a Last channel memory for digital tuning 

MN9102 
The MN9102 is a non-volatile 4 -bit data latch which uses 
MNOS' transistors as memory. 

M N9105 
The MN9105 is a 4 -decade BCD counter which counts up or 
down on negative transitions of the Clock Input. In parallel 
with the counter is a 16 -bit non-volatile MNOS memory Into 
which the contents of the counter can be written. When data 
has been written into the memory it can be retained M the 
absence of applied power, and subsequently be recalled from 
the memory to preset the counter. 

MN9106 
The MN9106 Is a six -decade up counter In parallel with a 

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

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

APPLICATIONS 
Applications for NOVOL are found In all forms of metering, 
security code storage, back-up storage for microprocessor - 
based systems, elapsed time indicators, electronic counters, 
latching relays and many other general Industrial areas. 

Silicon Silicon 
Dale Nitride 

Drain I Metal Source 
Gat \\\\\\ \u \ e 

gigii 
. \\\\\\\\\\ 

;3 v 

.........., 

N -Type Sheen Substrate 

NOVOL devices are produced using the Plessey Metal - 
Nitride -Oxide -Silicon (MNOS) process. MNOS transistors, as 
shown here in simplified form, are fabricated with a 

'sandwich' structure gate dielectric consisting of a very thin 
layer of silicon oxide and a thicker layer of silicon nitride. In 
operation, a positive or negative charge Injected (Written) into 
the nitride'oxide interface modifies the threshold voltage of the 
transistor. Since the injected charge is trapped within the bulk 
of the dielectric it is not affected by surface leakage and the 
difference between high and low thresholds can be detected 
(Readl over very long periods. 

CIPO Box 

Adelaide 
Brisbane 36-1277 o Perth 458-7111 

PLESSEY 
COMPONENTS 
2, Villawood, NSW 2163 

Telephone 72-0133 
269-2544 o Melbourne 329-0044 

Attention! 
AIM, SYM, K I M 

OWNERS 
KIM 4 Bus compatible products. 

Same shape and size as KIM, SYM. 

MEMORY PLUS $225 A&T 
'.8K low power RAM. All IC's socketed. 8K EPROM 
sockets and programmer for Intel 2716, 6522 I/O and 
plus 5V and plus 25V regulators. 

VIDEO PLUS $275 A&T 
Upper/lower ASCII. 80 characters by 24 lines. 128 
additional user programmable characters. 
Keyboard and Lightpen Interfaces. 2K display RAM, 
expansion to4K. On -board regulators, provision for 
6502. All IC's socketed. 

PROTO PLUS $47 
Double sided, plated through holes, professional 
quality. Provision for 40 off 14/16 sockets, 4 off 24/40 
sockets, 3 off voltage regulators. 

MOTHER PLUS $91 A&T 
Fully buffered and decoded. Add up to 5 additional 
boards. 

CARD CAGE $26 
Compatible with Mother Plus. 

P&P $3.50. Prices plus sales tax if applicable. 

enerpg 
CONTROL 

PO BOX 31, GOODNA 4300 
PHONE (07) 288-2757 

SAE for 
Datasheet 

a 

nk 
to 

everyone who supported 
the Australian Amateur 
Delegates to WARC 79. 

Their presence WAS 
worth the effort. 

To ensure continuity 
support the WIA. 

All membership enquiries to: 

WIRELESS INSTITUTE 
OF AUSTRALIA 

PO BOX 150, TOORAK.3142 

"8101014" ON 
GATIvE I S NE 

GENERATOR GEN 

Make your h 

or office mountain 
fresh with a "Bioion" Generator. 

NEGATIVE IONS: 
Medical reports indicate that negative ions can help 
to clear cigarette smoke - reduce fatigue and 
increase alertness - increase resistance to colds 
and flu - reduce up to 75 percent airborne bac- 
teria - alleviate sensitivity to weather - minimise 
travel sickness - speed up the healing process 
and reduce post -operative pain. 

TWO MODELS AVAILABLE: 
Home and Office model, $85.00 plus $2.00 P&P. 
12 volt Automotive model, $95.00 plus $2.00 
P&P. 

BOOK AVAILABLE: The Ion Effect by Fred Soyka, 
$3.25 inc. post. 

Obtainable from: 

BELLE LUMIERE 
PO Box 216, Lane Cove, NSW 2066. 

Telephone (02) 428-1334. 
Pamphlet available free - "Negative Ions and 

Your Health" - send large SAE. 

A I 
genuine 

replacement 
parts 

We have over $100,000 
worth of genuine AKAI 
parts for recorders and 
amplifiers. 

AKAI Service Manuals for 
most models are only 
$8.00 each post free. 

Phone enquiries (02) 516-4599. 
All correspondence to: 

The Maurice 
Chapman Group 
44 Dickson Ave, Artarmon, NS 
Telex AA 25011. 
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ETI-325 AUTO -PROBE INDICATIONS 

RED LED continuous 

PROBE TO +VE SUPPLY 

GREEN LED continuous 

PROBE TO -VE SUPPLY 

BOTH LEDS blink 
1 i 

L 

PROBE OPEN CIRCUIT 

RED LED blinks 

PROBE TO +VE SUPPLY 
. VIA INTERMEDIATE IMPEDANCE 

GREEN LED blinks 

[ 

PROBE TO -VE SUPPLY 
VIA INTERMEDIATE IMPEDANCE 

NO LEDS lit 

LOW VOLTS 
(the red LED may flash weakly) 

IMPEDANCE LEVEL CONDITIONS 

Both LEDs blink 

Red LED steady 

Green LED steady 

Red LED blinks 

Green LED blinks 

probe sees impedance larger than 1000 ohms 

probe to +ve via impedance less than 15 ohms 

probe to -ve via impedance less than 6 ohms 

probe to +ve via imp. between 15 & 400 ohms 

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

HEAT SINKS 

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

Plastic 
Power Coolers 
Zew low profile heat sinks save board space 

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

Thermal/áy 
Number one in Semiconductor Accessories. 

TECHNICAL INFORMATION AVAILABLE ON REQUEST. 

11 
SOANAR 
GROUP 

r 

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

SALES OFFICES 
VICTORIA: 89 0661 
N.S.W.: 7896733 

STH. AUST.: 516981 
QUEENSLAND: 525421 
WEST. AUST: 3819522 



COMING SOON! 
DICK SMITH'S 
FUN WAY INTO 
ELECTRONICS, 
VOLUME 2 
You've seen Dick's Fun Way 
Volume 1 -now you're ready 
for something more amb- 
itious. Here It 1st With 
twenty new and exciting 
circuits to build - each 
one actually does some- 
thing useful. If you had 
lun with volume one, you'll 
have twice the enjoyment 
with volume two. It's coming 
to a Dick Smith store or 
newsagent/booksellarnear 
you SOON. Order your copy 
now the first printing o1 
Fun Way 1 sold out in lust 
ten daysi 

KITS FOR FUN 
161s lo. all the 20 ...Cs in Fun 

ALL MIS FOR 
ONLY 
$695 

WATCH FOR RELEASE DATE 
Cal B-2605 

WAY II PROJECTS: 
Wry 11 will be wadable .s soon u the book 

is pubinb.t Fvu details ere to our new 1980 catalogue. page 25. 

NEW! 
LCD CLOCK/TIMER/ 
ALARM/STOP WATCH 
MODULE WITH HUGE 
8mm LCD 

..:.....7.._.1::/3..f.:5::: 

piRlg:4_`rvi 

AS USED IN 
APRIL E.A. I 

Iecrdb4 .ophohc.00n' Its. 
cannon. 7 channel drool clock + The. i. men .n'oope' Ikon N other nods. openers ham :" bulk buy. We a -orderet not. I.6 .eh swine Coll can be yew ore by OW mratak.. used fora huge rope of time and Was sog l la eh.. S3 00 tunes protects Complete on ono' $1 50 Now look el h. prod Greet pcb deb cuopl,.d with wait tor edymp up .hack wanes C. X-1050 

Carl P-2302 

MORE Or DICK'S 
BONZA 
BULK a ErvE' 

BUY 
BARGAINS - BEWDY! 
SAVE 33% ON 9V 
EVEREADY BATTERIES 
Yes. huge reduction R.R. 

pric. is 990 etch: our price 

on Mee 'bulk buy ap.olsi 

TELEPHONES HAVE GROWN UP! Tired of the same old telephone? Try these 20th century telephone -related products for a change!* 
IT'S A CALCULATOR! 
IT'S A DIGITAL CLOCK! ti ITS A PUSH BUTTON 

j DIALLER WITH 32 NUMBER 
MEMORY! 

la 
Whet .n mu.drbl. mchmer Its a mull for bus 
olic.e. p'oIunn.l people. .urn th. homer Ras. hug. 32 
umber memory - Oat pea. . boron end the number Is 

dulled lon.eu se00matiully. Really .rata you. prceoue 
imer Plus you gat . 6 digit h,.hly accurate sleek (lime 
roar SID b ISD cells.) end . aupaib m.mor, ukul.ror. 
Ifs a bargain' 

IVEREADr 

MEMO Dun 

600!!! Gt541a6 

UHF RIGHT 
ANGLES: 

51750 
Node hit on. cos 1 

OWN A YAESU? more d3 eery re.InscWt. 
templet nob moulded 3. 

$395 
reedy For wrog 

Imo II trova of mein, 

L 0.9050 
prmwts coto, sided luir. 

can't peo smug 
C t 

Protect yea obeli amen., ream V 
1A 

2 

n inn PVC cow Fe most 
as 51. 40; NOW m 

'sous. Fresh Vanua (.g F1101. 9Ow,n 
901. nc4 Wye.n.ra.er 

6 CHANNEL itg 
SAFETY 
TWO-WAY 

WIw, began' Theo u ddu mono 
r totems 6 channel 
cap.bohly. (1 /kennel comes 
filed soh 27.8tMRf Meer S 
diet,... tree) end tomes huge 
5 wefts input (muamurn hod 
Poser). 
Why take O.n.o. when for so 
hob 000 on your bolo 
with way , dm. And you 
take it with 9o. when ooire 
ashore - se 11 con I be . 01,n' 
II'0 one of the best boating 
Ineaatmente you con mite 

MAJOR DICK 

179°° 
LIMITED 
STOCKS! 

Cat 0.1176 

Calling micro 
enthusiasts 
fond,,º computer oriented Poi..? 
You'll need . keyboard sooner of Win. 
TT. debts. 5.040.rá feature, Indmd- 
u.Or trenched kit. yeah removable 
.onn (somas m 

aandad 
'QW ,RTY 

harmer) arch gold plotted con ac Full 

63 set ASCII characterº. 

Cat 71.1190 

NEW! 
INCREDIBLY 
LOUD 

AUDIO 

ALARM 

$5500 

Yore pot to huy hi. b behove atl 

IF. tar sbmwng' Nomin.lh ,.fled 
d 9 rola. operates Irons mood 

to 25 voila 

Co L -m24 5495 

SPEAKER 
FADER 

Nish paws (25W) cool to, 
fading between Bunt and rear 

Mains cord$ plug'p'abr"E.u0°ho.ad.1oe7lo ! yew Gl A-1834 

$995 

NEW 
CHANNEL 

XTALS 
I ya we're Blocking me^.tt 

for the now 27MNne 
/[ channel:fit ih.m o your 

d'jfk r le make 

en 

y.. II be h,aid' 
27.880BN2 
27.940MHz 0.8094 
27.960MH2 0-8098 
Stocks do not month - 

$500pair 
OLD ROCKS: 
llcpuswill continue to 
stock the annul. for the 
storm 271111, med.. 
thenn.l 

SMITH RESELLERS 
ADVANCED ELECTRONICS 
5. The ouedraot, taunoano.. 7.. (317 075) 
Á23R BEhECTRONMC 

Hobart To. (.348 2321 

AMATEUR'S PARADISE 
121 Ne,.n9 Snort. Southport. Old. 1322 644) 
A & M ELECTRONICS 
71. Nigh Street. Wodonga Vi,. (244 516) 

43 
COASTALVt MON,C ELECTRONICS 

(782 546) 

fibmblStreBoÍnS1.il et v.1NSW (6897) 
DECRO ELECTRIC 

Cat word. St h Brun. I Wy. bosom NSW. (214 137) 
El 

Wharf R 
O Zl Ill Nwceetl. NSW (262 6441 

133 to 000,,0. 
Geelong. We. (97 827) 

GOODWIN ELECTRONICS 
123 5tatl,n Stout Blackheath. NSW. (678 379) 

00$ S.. gBDRStELWind,err,NNSW 
773 4E41) 

NITEL NI Fl 
145 O,,,, Snot, St Nero NSW. 023 4442) 

D MhAB R N6, 01 
Machinery Tweed Hods Satoh NSW, (164 5891 

NS N 
Street. 
ELECTRONICSweb. 

Old. (326 944) 

NÉTCHESSONS MOIM1NICAT1125S4C04E.NTRE 

RELLER ELECTRONICS 
218 44,1.4, Street. Mo,yborau.6 Old (214 5591 

KINGSTONnELECtTRONICSKinoo 

(áºRECORDS Cannel C 

361 
ELECTRONICS `Ip. MARINE 

(217 175) 
KENT ELECTRONICS 
42 Stun Highway. Derwin. 141. (514 7490 

SO 
Ben et, 040w 

NS... (05 575) 
MELLOR ENTERPRISES 
Shop 2. Farah. St. Whr.D. Neale. SA (454 754) 
MAW ELECTRONICS. 

,.0p. NSW. (626 491) 

NAMBOUR ELECTRONIC SHOP 
Shop 4. barren Noe.. Ann SI. 5.0.50.,, Olt (411 5041 

ODYSSEY ELECTRONICS 
101 Mein Stead Ba.,n.dI.. Vac. (575 257) 

HARMS OFF! 
You've eon them in the maven. now then hen re 
Aus4OW Wes. In hand. oh ose. or mar private 
conversance.. Features push-button'dur with lot 

oumbeet ,ecdl, high/sew volume (with took sensors) 
end modern. ...rAcu. Wimp Im.pfn. how 050. 
would look on sour oleo deal - or 4 hornet 

Cat X-1177 

$9900 
'Please matt Although mese devén .recants/deb compel, with the As.l,.k.. 
((Acorn) phone am.m. woth no seld.nng rooked. peon rpuluena do not 

s0ow them so be used ter mea purpose 

Need a digital 
keyboard? 

A hug. tombs, of Lntere.dng 
projects can be ode yoth e p 'c ka.d-her.. on. 
the 0,0 assemble yourself 
end ao even morel Web 
archly moulding el pens 
oohed Value 

$375Jar.uai 

4141a 
41414, 

G. 
K-2010 

1980 
ARRL 

H'BOOK 

1595 
The ell non 1980 ARM '6.611, 

a 6.bo Arnow,. Handbook, anew 0000 
WI. 06,05 nn swoon now de end 
new Intern 

e 

Mu a o 
n 

n volume that 
wens ~new and esp.. ono*. 
should hoe Cat 102210 

re 
NEW! 
FM WIRELESS 
TIE -CLASP MIC 
H,,.. o brilliant ode.: a tiny tfe- 
cl.lp condenser microphone 
complete with mini.ture FM 
etensm0[ter: receive at on any 
and.rd 88 to 108M He FM 

receiver. Trnmminer section Is 
email enough to slip into shirt 

pcket: mac come. complete 
with tie bet. A great idea for 
entertainers. demonstrator*. 
public .ddre.e etc etc etc. 

$2995 
rot C-1073 

25 -IN -1 

EXPERIMENT. 
$169 

Gl K-7032 

elms% on. hat th. boa (and mere. 
the rat o ,outs'/ M .r.nm0norc 
hail Nanning the latear held of 
eles, ni .alai power. lewd 
more about t to,. I c n.tmg held 
with thew 25 .001.00. - en on. 
haodt package 

We've got some 
more Pocketcomsf 
Jut who we thought 

more.no Ord 20.000 sold m e 
hectic 6 wok Wore Chndm. 

Now win loured some more but 
those see definitely the lase Incredible 
value wore selling for .Iao00 560 00. 

tar pnc hrs. than W th.0' Cornea with 
c6nn1 final t27.125MH.t; 2nd 

channel left open 0.01ai.a..d1.61. et 
fra shoes (CO 5-3005. 2551 

CM 

Alt/FIVI/SW CASSETTE 
*141 

5°1 
HUGE 3W O/P! 

Wrlol Whet hatechH, salad *superb 
aeanty u... le radio with AM. (M. 
pl. SW for under 580 00'1 Il opm0ea 
from both 240 volt moans plue (Mond 
b.tnd.. (not sop) and letur.a .n 
inhadl microphone plus r.tn,ien mu P A'sleej 1 le ineorporn.d 
(cum ..r ye go t deep n 
ei ht')01 

00 

161. ,.den ee p.r.00.11, 
.lotted by Dick recently .0 being beat 
velum for money. for those who want 
...6.q, here it b: 
GIA-4016 

INCREDI9LE! 
Usted below are 1e -sellers who stock a large range of out 
products. However. we Cannot guarantee that they will have all 
items in stock or at the prices we advertise. 

POWER'N°SOUNO 
15 Franklin Sln.0, T.sral. nn. 9I,- (743 531) 
P.J. ELECTRONICS 2eeW.Stre10W, (2431 

PURELY 
(II 0681 

SUMNER 
é VI. (431 011) 

STEVENS ELECTRONICS 
42 Vicuna Street M.cl.y, Old (511 723! 

SILICON CR1P ELECTRONICS 
Swop 3. 90 6,d6, Stru Muswdlbroek NSW. 
TABLELAND RADIO SERY CE 
2 J.c1 Stud 

AIMno.. Old (912 017) 
TOMORROWS ELECTRONICS 

1247 246) 
TRILOGY WHOLESALE ELECTRONICS 40 Prince. Hs.. F.i0t Mudow, 145W. 131 259) 
TROPICAL TY 
249 Fulham Road. Ynccnl. Old (791 8211 

WAGGA WHOLESALE ELECTRONICS 
82 Forsyth Street W.gp. NSW 2650 

YKé GG1i LEn 
HONICSuMn 

.rdi... Old (380 250) 

1 

Compare end be enured' iN, nroeb 
bbw TV can.«. Ueda ate eight m to TV 
.d (wdw anput Yu). and haa 
wae rnechancd ndcan adwaon.m 
lot extra cbae fOcn,sng (down la . 
onoscule 15mm') or up 0o uehmh. 
Inph rnolwon (ovw 550 knee), cwn- 
pdhlr writ, Aw,l IV .tarrd,d, And 
fi. peke brynn` 

G1 X-1195 
\ $29900 

PHONE CABLE 

Want to do some winos? Not not 
for telephopa ihn cable Is deal tot 
Men°mc. bullet alum'. data 
in.a, Its exactly the a 

Telecom a hoe. al i Or í2 
conductors. each cwrsupl 
matinee. bred sold colN,, 1 

cosy *odmrp or arm caneltna 
PVC sheathed 

4 CONDUCTOR 

Cr W-2128 
450/metre or 350/m for 100m 

12 CONDUCTOR i 
Cat W 2140 

750/metre or 
eOc/m for 100m 

CODE - 
MASTER 
A game of 
skill 8 int. 
elllgencel 

$2950 
Ca 0-I loo 
How. your intalheenc and pow. 
d towel rhrnk,ng? Thee r.mark.bl 
woe well teat you to the limit -an 
atoll you fun and *mount et the 

hco 
me 'Cod.m.suP le ha nom 

.g you're h. gam. Are you good 
enough t0 beat 57 Find out. 

BARGAIN! 
Now a new and better 
mod.) of our famous 
'Communicator' VHF 
Radio (ono 0000 soldt) 
Tun b to .w acmeº nand 
',star{ - VNE' ihs ogio 
red. ha, 6 bands hors AM. 
FM bads 000 ; ohm And 4 

nchdes FREE. Vrt Abloog 
aria 

6 bands! 
AC/DC power( 

oklr$5900 
Cat 0.2033 

SCOOP! 

$50 
A lament[ spool scoop buy Ire, 
Could be ore of ou beta 6.M buy 

burgd) 240 we motet la nodes 
Ism etc .to has three speeds silent 
naming. is beaugully made N4 
Van la 1st than bed orpn.l Eno. 
6rad new. new. u,.d - lust red 01 

he uses la I motor lie n.. ere! 
Cat M.9900 

INCREDIBLE! Low cost 
TV camera with RF AND 
video output ... 

p#4 

AS REVIEWED IN APRIL EA 

Gfilake a cheap CCTV system 
Bari h..bpr. cone. In con...Iron with our 
bbre TV eat fro a aupai6 11.1,19 
00000 TV option ,..0 m C lot all so of 
onotonep out pools. visit.. oconty 

applications. etc etc - the uses era endle.sl 
And compere the ode..0 his .9.1.05 wool 

comparable CCTV at Nu ten sna.n $9 b 00 the TV ea TV R you wield) C.t 9-1190 

2 NEW STORES! 
NOW OPEN - OUR 
SECOND STORE IN 

BRISBANE 
Now for all the people on 
effsbaní. nor hs.de. 000 
won't have to travel through 
the city( Our new seen is 
right opposite the Chcrmside 
shopping tame. Sane Iria0dly 
service same range of vu.liry 
products a our 8oranda noe. 
but much more c,00000eng 

842 Gymple Road, 
Chermside. 

Phone 59 6970 

a.Ata 
IavaNfl 

I.Nsaa411 

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

BUYING BY 
MAIL? 

Its an owe Srmpty fist 
Ow Owns you want. with 
heir a 1.109 u. numbers. 
and pool it el with your 
cheque to out marl order 
centre (addles n right). 
Soot forget to mated. 
post b odor. (charges 
Dply to lots older value 
s per 1.51 et right). 

Then watch you; toted..' 

ORDER VALUE: PEEP 
S5 (non) to 59 99 S1 00 
510 00 10 924 99 52.00 
525 00 Io 549 99 53 00 
550 00 00 $99 99 54 00 

5100 or more 05 50 
NOTE: Thee ch.rg., ,poly 00 goad, 4400 err 
p0,0 on Oohed. only Large and bulky non 
cannot .. sent ter pot. 
It you prefer. we will des posh your order br 
Comet Rood freight lo enywnaie re Austral.* 
le, only 56.00 - that's below whet It torts 

d Len. end bulky olds are nowt.11y sent 
by Comet unto° you speedy differently (s 
ter tad a, are - tau par Ir,ght on delivery.) 



IT'S HERE!! 
AND ITS EVEN BETTER 

THAN WE'D HOPED! 
Yes. rocks have Marred of our tabulous new 

Oink Smith Laboratory Oscilloscope We were 
expecting a 5M112 Cro - these haw a response 

in maces, 018 5MH2'! Everything about Ihew 
man looking unit, up 'qualify!' 
Now there is no locust for everyone in 

electronics - horn the service techncun to the 
Student - not to have then own cr.. Imagine 
how much ease, repairs Servos work (level. 
opm.ntal work. circa momtorrng, 0,1.00, etc 

become with a cro of your own Just look at 
thew hataer 

Bandwidth: More then 6.SMN, 
Senoitivay: 10mht/dwidon 
Sweep Frequency: ION, - 10011111 

Screen liar: 75mm 
Sync: Internal end (Monet 

PROGRAM TAPES: 
Use year home computer to 
advantage with these tarsal 
FOR THE SORCERER 

YANTZEE (U11-3600)59 95 

Be ACIUAC« (Cat 0.3602) 59 95 
WUMPUS (Cat 5.3504)/995 

FOR THE TRS l0, 
TIME TREK (Cat X 3450) 51715 
STIM, SIMULATIONS (Gm 0-3452)51795 
ELECT. PAINTBRUSH (Cot O-3154) 517 95 
BRIDGE CHALLENGER (Cat 0-3555) 517.95 
MICROCHESS IS (Cat 1.10541 522.95 

COMPARE OUR PRICES 
WITH THEIRS! 

EAL IT! 
Sewn oulem a Aar to warn 
~de rather won mot w 

mob on (Cúr. TV amps, Oct 
Hardy en her he d hobb- 
it *so put Iry repel, to 

fetrit, etc Natdr 
CA N-1225 5395 

AMATEUR 
POWER! 

Warn to bud HO/Vle empdwd 
Try m rno thew superb RI po hem- 

mat horn 0adc Tow effluent 

rams. lot yen.output, up loll 
rem 80 ran arub Rugged 

rohobl b economical (M I8V Vrs 

h 38V Vce 

Type Cat No 4 rya 
7115510 2.7390 IA IoW 
265511 2.2311 48 70W 

2X4014 2.2394 IA SOW 

ALL THIS 
FOR ONLY s19900 

Ca 0-1780 

DEAR CUSTOMERS . , , 

Gaite otter, product, we advertise are comp 

finely sell out wrnMn a few dam,. CO 

problems my hold up delivery of promised 
pools so they not in the mores whin the 

.dvort .pp.,n. Plum don't blame the More 
ter en staff they ere powerless to do 

anything shout al What ere.,. trying to say 

it 'het. Are. ere .heat to dovee boom town 
te pack up a ufKuler line, giro the store o 

frog first ...just in ce,el 
Dick Smith amok Staff 

Hobbyist drill 
goes anywhere! 
lad Ire punted circlet board*. mom 

Iwood dude b sheer hokbwot reas 

Run, han two 'C w4 (eb) 
comes wilt l mm dM b Tommy bar- 

..o$175° r 

3I011JLITI 
It's a strobe! 
It's a music colour! 
It's s light dimmer! 

TMs is the mom mcrcdrblc devise 

erring It Is threern one a stroke circuit 

«Rick Ileehe, ins ndeec0nt globs rn i 
pseudo strobe effect Om We. sole.! 
oteen Mesh his H. own ,nbeilt -re 
modulate lights in scedeeo with 
m..1C 01 and waived: plus rl b e 

tion.1 fight amine. All you do 

le phi It WM the power port end plug 

your light, mto It It merry k ins nobble, 

Cot 0-1115 

eno 
58.48 
S13.95 
517.95 

AMATEURS 
Don't forget: Dick Smith will 
better any genuine Australian 
advertised price on Yaesu! 
for cm t. better any prize. amply Lane along eta,' el the onr.nt 
advert from a deal., in th, limo shy. After ch.tkrni th.r hays 

Mock. to sell at that puce. we gu0nnw: to better to 

NEED DATA? 
gEF 

pFÓRE 
Thibs isly the 

le 

.best! 
nce work 

norgnrleo..d! 
, 

in 

H.ulogs 

hrooeo 

hm hemmer bbhysÑEERS 

119 
......n-a.dh.c-ovWesa.m 

Cat 8.1104 

E' 

ITt $3500 r.S W=g a'1 yy.li 

TRSB0 
OWNERS: 
Clad rho bud x we 75 aw .. 
b nwlder sage wwat doom - 

Mae. Wears le aloe». ,warn 
nc An mod* seal wand 

$995 
G B-2365 

AND NOW: A 

CASSETTE! 
Ye al horn a wat Al ea 

program tt eh Woe book Such on 

uswm eg se on yaw nonn dm 

month 

$1950 Cat 8.3665 

5450 

SAVE 
YOUR 

CAR 
BATTERY 

y 
Cat 0.5509 

How many Imps haw you r.twnad to row 
car only to he'd you've lea yes lights on .rd 

let better,. It need never happen agam& 

TM superb little alarm attache, in ucard% 

rats tint two wan. teak, underneath your 

flesh .rd beeps A you leave your lights on 

(Jun i, sew you went to leave them on. 11 

stops oho 10 second, ( Incredible? We 

dunk ,p' And tot look et Ito ante - isn't 

UV worth sawn; yew tonM - rust once, 

PLUG-IN TIME 
SWITCH 

G X -11t0 

54751 2450 

Incredible! Up to 3 

en/off actl.ne pet 

24 how, holy .en- 
ookl. moo end man 

control Cantaes 

rued . 2400 water 

(ern. ramp ae raw 
Pew. 5050) 500 

heroes turnery plug 

Id Peel Blew, es - 
r., lights tangly 
there., ~Inc 
blank.. atc me ell 
Arno on owl cow 

control oo 

PROBABLY YOUR LAST CHANCE! 
Twin herd it A. the emu el Inflation end de9osoen ng .scheme 

rein w m prom of avers. geode Fl.cerenicw noac.pron rind CB 

plies heke.eb Ire t. Ma the no. el 30% My." The net result el 

Sr be lo Met once ea cream neck. of CBe re toe salt. 

PRICES MUST RISE) 

We bought herb sick, of CO in mockery b pm en alas. New 

..eb b.. now mo .hoot ran w -sod woe were errttrna .A horn e 

CB wIrl the mime erne down. think aria You mar rue Wu one 

_CIl! --r- 
Attn: Midland 76A 880 
We, $109.50, New only 

DON'T THROW 'EM OUT: 
CHECK'ELV FIRST! 

Trouble with batteries b you 

rou brow d they re .nr a0ed 
u code measure them with a 

mien so yoe throw them eel 
New. the a wen a battery 

05005.1 that tab., virtually all 

benwie, (even Noah, etc). 

lead, them properly and give, 

ema you ins/no.merglnel 
reading Every home 

should hive old 
$995 Car 0.1525 

SPEAKING OF BATTERIES 
NICads are cheaper! a 

Na a bet rasa bagre val w Is 
chap ñ rw be rol day men Be deer 
et fart W Few wat w nt poke 
renew d dope, rete opte Patead 

Nude he Awl b meson oeweend 
'M' cols (I N newly One Imabil- 

Only $205 each 

Or 
$180 

ten or more. 
CM x3300 

Can't charge Nicads? 
Problem solved! 
TM pm au fend crup. cream horn j ASR pAa w mdrwwap, Maese - pin 
n "mu WO pax 2 b 4 hurl, 
ele updp s de Mapb 
ad with Cae btl A 15 hews 

wear!. her dewed 

9 

CHARGING 
CARTRIDGE 

PLUG -PACK 
ADAPTOR 
$QSOGI 

M-9526 

BARGAIN 12 VOLT 
CLOCK MODULE 

$1 95 
Cat M-95111 

Thu. h., m he the b.rgun clock of the d.odel Ire* 
full ftuor.ec.nl duple, with large bright green 
digits (rdul for daylight oso) templet. with darn 
(how htl.d) Rum off 12 volt.. with -lnhrbrr here 

for battery seeing. Incredibly etc ur . (elan, 

crystal umeha..): greet for burldng !lo,. on, 
home. pl. m. etc etc 

cat 5.1045 

WAS $19.50 

NOW51 450::: 
WHAT A SAVING! 

MINI ALARM CLOCK 
Never pay another parking fine 
or miss an Important appointment! 

tH 
gets met. s aaap Tory Morn dock Ste 

MOO into shot pocked a saw. see 

$29 ros Woo A anon tae none i WIn knocked Mmost 15 CO off me 

p ol. tea. take ineev row and later' 

Cat X.1042 

NOW 
S129.50 GDIg, >>1 

Call 11-1435 
Midland 77A963. 2 
79so ...Now e 129.50 

Our hardware packs are designed wish the hobbyist in mine. Top 

SEEN OUR RANGE OF HOBBYIST HARDWARE PACKS? quality, lnaalisrlc peck elte,toeuit the hobbyist: and best of ell, you met 

SCREW/NUT PACK !BRACKET PACK WG PACK 
100 Ma kq, it pppdt 
am Grp ma kP (car V 
nand I nova Plere 

Cal N-1994 ... S3.50 

SCOTCHLDK PACK 
P.42 Lindy c eb'r.ws- 

,oapR w crawl pes MTh 
ere wen san dan 
Cat H -e720 50C 

FTO-3 PACKS - 

Inpwbn w0slw .d 2 bese 
b en' TO -3 brw,bn Paid 
a rmd.vg m 
Cat 141917 65C 

lewc' 

CLAMP PACK 
3 en to tv vahiw dan 

cables - on ado 4 Ike 

5mm (hula) 75C 
Brno (H-19/5( 80C 
8mn (1-1986( 80C 

SPRING PACK w,ó 
Bnvr.o ISO b 200 span, d 
am 

J, eeQ ce twat (nnpo, b w, 
tenon e ems dms 4 
Gt N-1890...52.95 

am. 

GROMMET PACKS 
3 sim awed der Wert 10 

b mode em 8. 12mm 

Ovar 200 wcat ef pop4r w `. ( 6 rytcnea a buba-ml Be .,m toe re 6 watt.Ile. tp.° e rmwpn Fie gen dm,a,.c 
ta ele wvewn.i, and .e lb r.:10, '$br 12nen n3mn derry 
GI 6.1880...S3.90 Cat 11-1895. . $1.75 

FEET PACK 
no is 8 item bee an be 

wowed aoledm(3mma 
AM Ideal b a pawn 

(( 
Gt N-1738 75C T'- 
LEO BEZEL PACKS 
Pak d 15 buds a mil 
award tangle Plats. 

Brno (N-1712( 80C Salo LEDs oS it RIO 
lean (8-1716( 80C 12nn (B-1719) 80C gal N-IBIO 75C 

PCB STAND PACK 
Hoo owed aaa bone, off 
Ow,w beer twwan Sew 
Mm pkg., Peek d 8, 9mn be, 
Cal N-1981,. 60C 

DON'T FORGET: Ws also have a 
large variety of packs containing 
nuts, bolls, washers, etc They're 

Q -1i 9,1 at your no.rgsl store! 

DICK SMITH ELECTRONICS 
NSW 125 York Street, SYDNEY. 

141 Hume Highway, CHULLORA. Ph 642 8922 
162 Pacific Highway, GORE HILL Ph 439 $311 
30 Grose Street. PARRAMATTA Ph 683 1133 
396 Lane Cove Rd. NORTH RYDE Ph 888 3200 
263 Knits Street, WOLLONGONG. Ph 28 3800 
613 Princes Highway, BLAKEHURST (Opening Soon) 

MAIL ORDER CENTRE: PO B 

Ph 290 3377 VIC. 399 Lonsdale Street, MELBOURNE. Ph 67 9834 

656 Bridge Road. RICHMOND. Ph 428 1614 

166 Logan Road. BURANDA. Ph 391 6233 

QLD842 Gympie Road. CHERMSIDE. Ph 59 6970 

ACT 96 Gladstone Street. FYSHWICK Ph 80 4944 

SA 60 Wright Street. ADELAIDE. Ph 212 1962 

WA 414 William Street, PERTH. Ph 328 6944 

oil 321. NORTH RYDE NSW 2113. Ph 888 3200. PACK fi POST EXTRA. 

BUILD A KIT: 
It's FUN and a great way to 
learn and save money too! 

MORSE KEYER 
For dl hams or oNdd-bee Sams' 

, b0 wbrdes paddle b all 

component,or- case (panel a P 9 ® 
0n' maned( Venues sp. . - 

6 
sorted proportion stair o crllatur 3 i 
Sims min mt ham er& I 

Cat K-3470 $3950 
0 

DISCO 
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mm then and Binh ahem 
Mews horn my -to -bred It 
Con be MOM on to for men 

mere ova. We've sad 
ewwards of Ivan one, 

G 5-3152 

ETI 300W 
AMPLIFIER 

More power for your dotter, 

fAafm 300W, Mel fa groua 
winosor .edmphls Oil b 

comd.emod. es down 

$6900 0.15-3644 

$3450 

DIGITAL FREQUENCY ,METER 
Greet fa ewe hobble! er 

teshnoe Bate onion 

remeam te AWMN,, 

21700000 T l; Qom to IOOMNe mm tot.. ma IC, 7 don 
X-3437 - -- Cat «-3437 

$9950 
25W CAR STEREO BOOSTER 

Road those beatmg you, Up 

oucar 
mere. oupd to e 

realism 13 want nr a 
came Fay to cantina 
we cute thou speaker lead, ., 
for e n mcdle ,M drhennce ww.r. 
e k,tOssg eryomena 

Gt K3493 $2950 
12 VOLT POWER SUPPLY 

Now many aoacls raed a 

12 eon super, Mon, Dr 

nor ca rode- drew, CO. 

ate on rat Mash No 

hobbseal Would be wnhut 
op one of Pose odu.bie 

supe.. 12T e 3A 

$2950 GR-3440 

CD IGNITION 
L 

Our wat Soling graben kt Comet I 

with pm -wound Iranaomen (01 
tes ham Mow dole for rug 
rd comprewn0, e 000000 

meón .amor a re 

Gel san. performance Sum res 
t with mat great ka 

Cot R-3280 

SEND FOR YOUR 

FREE 
COLOUR KIT CATALOGUE 
DID YOU MISS OUT? 
The 'New Decade catalogue 
from Dick Smith Electronics 
was presented Tree with last i -7- ¡ 

7fr 

N 
month's Electronics Australia 
end Electronics Today. II You : p 

... s~s9 ) 
misted out on your copy, C1r- 
don't worry: there are 
plenty available Iron your 

I Dick Smith store 
or our mall order centre. 
The price Is Just 75C: 
worth that for the data 
specifications section 
alone'. 

bonkcord 
welcome here 

SHOPS OPEN SAM to 5.30PM 
(Saturday: 9am till 12 noon) 

BRISBANE: Half hour earlier. 

ANY TERMS OFFERED ARE TO 

APPROVED APPLICANTS ONLY 

RE -SELLERS OF DICK SMITH 
PRODUCTS IN MOST AREAS OF AUSTRALIA. 



MOVE OUT AHEAD WITH MEASURING INSTRUMENTS FROM 
YN-360TR ST-303TR/ 

YN - 360 TR $21.70 plus tax 
SPECIFICATIONS 
Measurement Ranges: 
DC V 0-0. IV-0.5V-2.SV 10V -50V - 250V - 1000V 120K11 NI 
AC V 0-1OV-50V-250V-1000V (8K41. N) 
OCtnA 0.500A -2.5m A -25m A -0.25A 

50f04 at 0.1V DC position 
Resistance 
Range XI X10 X1K X 10K 
Minimum 0.2 2 200 200K 

20 200 20K 200K 
2K 20K 2M 20M 

Midscale 
Maximum 
dB -10d9 e+ 22dB for 10V AC 
Battery: 1.5 Y 2. 9V X 1 

Accuracy: 
DCV 8 mA: within j. 3% F.S. 
AC V: within ± 4% F.S. 
ohm: within ± 3% Arc 
Dimension. 0. weight 147 x 10O a 45mm 430g 

ST-303TR $30.39 plus tax 
SPECIFICATIONS: 
DC Voltage: 0.0.3. 1.5, 3, 12. 30, 120.300. 1200 Volts 20k .a N. 
AC Voltage: 0.6, 30. 120, 300. 1200. 8k n N. 
DC Current: 0.0.06. 3. 30, 300mA. 12A. 
Ohms:020 Megohms in 4 Ranges ± 3%. 20 ohms center Scale 
Decibels - 10 to + 17. 
Transistor checker: Icen 111) 0-150Á.A on x IKARange; 
0.15mA on a 1041Range: 0-150mA on x 1SLRange; Ste 
0-1000 one 10J1Range IC/113 

Sole Australian Agents: 

g EMONA 
ENTERPRISES PTY. LTD. 

ST -350 

ST -350 $16.48 plus tax 
SPECIFICATIONS. 
Range of Measurement 
DC Voltages: 10V 50V 250V 500V 1000V (2K11Nl 
AC Voltages: 10V 50V 250V 500V 1000V (2K43N) 
DC Current: 0.5mA 25mA 500mA 10A 
Resistance: 
Range X1 X10 X 1000 
Midscale 2oá1 200n 1OKdt 
Maximum 500(1 5KJ3 1 Win 
Minimum 0.2.n 211. 200 ft 
Volume level: 20,.. + 22dB b + 20 -+ 36dB 
Capacity: 0.0001 w 0.03,F B 0.01 .v 0.6uF 
Inductance: 10.-100011 
Nigh resistance: 0.la6OMJlUse external power 
Batteries. Two 1.5V dry cells (UM -3 or equivalent) 
Allowance. DC Voltage 8 Current: Within + 3% f.s. 
AC Voltage: Within f 4% f.e. 
Resistance; Within ± 3% of scale length 
Size R weight. 13806;51/mm 480g 

ST -300 $38.70 plus tax 
SPECIFICATIONS: 
Range of Measurement: 
AC Amperes (AC Al: 6A 15A 60A 150A 300A 
AC Voltages (AC VI: 150V 300V 600V 
Resistance 11: 15K (centre: 30 1 

Tolerance: 
AC Ampere: 3% of maximum graduation. 
AC Voltage: 3% of maximum graduation 
Resistance: 3% of Scale length. 
Inside Battery and fuses of Resistance Range 1 piece UM -3 Bat- 
ter;. 1.5 Volts 3 piece 0.1A Fuses Ina Glass Tube (9.5-11.5 1 

SP -10D 

,$Range 
Midscale 
Maximum 
Minimum 

Battery- 1.5VX1 
dB - 20 ... + 22 +20... +36 - +62 

50 using external 
uF 0.0001.0.02 0.01.-0.3 power 
Accuracy. Within ± 2.5% fs for DCV 15 mA: Within 3.5% fs for 
ACV; Within ± 3% of arc for .n, 
Dimensions R weigh 140n95x44mm & 3lOgr. 

ST -5 $11.74 plus tax 
SPECIFICATION 
Range of measurement 
DC Voltages: 5V 25V 250V 500V (4K St N) 
AC Voltages: 10V 50V 500V 1000V 12Kí1 N) 
DC Current: 250p4 250mA. 
Resistance: 0 - 600K (7000 ohm center) 
Allowance: 
DCV and DCA: within ± 3% Is. Trade 
ACV: within ± %f., Enquiries 
ohm: within ±.3% arc Welcome 
Size end weight: 90x601.28/mm 120g. 

ST -5 

SP -10D $16.09 plus tax 
SPECIFICATIONS 
Measurement range.. 
DCV 0.25 10 50 250 500 1000 (4K 4'3 N) 
DCmA 025 25 500 (250mV dray) 
ACV 10 20 250 500 1000 (4K e1 NI 50 

- X1 X10 K , 
-20 200 10K 

-500 5X 1M 
-0.2 2 200 

Full range of panel meters & indicators -details/prices on request. 
Suite 208/661 George Street, Sydney, NSW. Phone (02) 212-4815, 211-3038. Cable: Emona Sydney. 
WA Distributor: Letco Trading Co, 45 Kirwan Street, Floreat Park 6014. Phone 387-4966. 

HERE AT 
LAST! 

KEN WOOD R-1000 

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

This fantastic machine, together 
with Kenwood R-1000 receiver 
and your own TV set or CCTV 
monitor, provides the most 
sophisticated SWL SYSTEM, 
that until recently could only be 
dreamt about. M -200E will 
reveal the secrets of RTTY, CW 
and ASCII transmissions from all 
over the world. Listen to 
embassy, commercial, military, 
world news service and amateur 
transmissions. 

WRITE FOR 

SPECIFICATIONS 

- .-._ 
I -i -- `I .. 1 

"Ci 7,21-1 
I` - - - 

INFO -TECH 
M -200E 

RTTY, CW, ASCII, 
VIDEO CONVERTER 

Y 

1 

( 

emironics 

BC210, 
BC220FB, 
BC250FB, 
4 band, 6 channel 
pocket scanners. 

Pia4451.150 r = :^ . . - 

GOVERNMENT AGENCIES, 
COMMERCIAL AND PROFESSIONAL 
INSTITUTIONS, PLEASE NOTE! 
We stock Australia's largest selection of 
world-famous American "BEARCAT" 
scanning receivers. You can listen to 
aircraft, marine, police, commercial and 
many other radio transmissions. Japanese 
SX2000 also available. 

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

CITY & SHOWROOM: 649 George St, Sydney, NSW. (02) 211-0531. 
POSTAL: PO Box K21, Haymarket, NSW 2000. Cable: Emtron Sydney. 
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Mains cable seeker 
Finding mains cables hidden in wall cavities would require 
the X-ray vision of Superman or the divining skills of a 
`dowser' ... unless you had this project. 

r~ 

r 

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

r 

t ! 
/ '.r14\ 

e 

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

Phil Wait 

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

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

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

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

Design 
The design of the Mains Cable Seeker is 

extraordinarily simple. The pickup coil 
is a commercially -available unit that 
consists of a coil of many turns of fine 
wire wound on a small bobbin which is 

slipped over a soft -iron `core'. This is 

encapsulated in a plastic container 
having a suction cap on one end. The 
suction cap enables the unit to be 
attached to a telephone. However, this 
feature is not used with this unit. 

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

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

Dowser - user of a "dowsing rod" or "divining 
rod"; a person who uses a rod, wire etc holding it 
in a particular way that gives an indication when 
the user approaches water, metal etc. 
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PJ U --d L 560 
The amplifier design used in this 

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

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

HOW IT WORKS - ETI 560 

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

The weak signal induced into the 
pickup coil is first amplified by IC1, a 

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

The op -amp, IC1, is arranged here as a 
variable gain inverting amplifier; that is, 
the output is out of phase with the input. 
The output of the 741 (pin 6) drives two 
output transistors, Q1 and 02. These are 
connected as a complementary emitter 
follower current amplifier, driving. the 
earpiece. Diodes D1 and D2 ensure that 
the bases of Q1 and Q2 are correctly 
biased, bias current being provided by 
R5 and R6. Resistors R7 and R8 are 
output current limiting resistors, the 
output being taken from their junction 
to the earpiece via a dc isolating capacitor, 
C2. 

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

Varying the feedback ratio, by varying 
R1, varies the gain of the whole amplifier. 

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

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

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

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

EC 
B 

BC5E7 BC518, BCS4B, BCS57, BOMB 

SPOT ON MOTCB1. ' 
AT THIS ENO I 

PiN1 

TELEPHONE 
PICK-UP 
COIL 

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

Run wires from the pc board to the 
input and output jack sockets, to SW1 
and RV1 as indicated on the external 
wiring diagram shown with the pc board 
overlay picture. The battery connector 
has one red lead (the positive 
connection) and one black lead (the 
negative connection). The red lead is 
soldered to the other pole of SW1 and 
the black lead is soldered to the '0V' 
connection indicated (on the pc board). 

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

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

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

o 
MAGNETIC 
EAR PIECE 

9V 

48 - May 1980 ETI 



=Ina seekw 
be ideal. One of these measuring 130 x 
70 x 40 mm will accommodate the pc 
board, the other components and the 
battery with ease. However, any similar 
box would suit, just make sure 
everything will fit. 

Suggestions 
If you experience trouble with 
broadcast station pickup - where the 
pickup coil and input lead (and perhaps 
your body) act as an antenna - solder a 

In (1000 pF) ceramic or greencap 
capacitor across the input jack 
connections, as shown in the wiring 
diagram with the overlay picture. 

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

(OPTIONAL 
SEE TEXT) 

INPUT 
JACK 

R2 

n R1 
4k7 

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

We first wound a layer of sticky tape 
over the thread of the bolt. A coil of 
about 300-400 turns of a light gauge 
enamelled copper wire was then jumble 
wound on this, then covered with a 

layer of sticky tape to hold it in place. 
The wire gauge is quite non -critical. Too 
heavy a gauge is difficult to handle and 
you won't fit the required number of 
turns on a bolt the size we used. Any 
gauge from, say, 26 to 32 gauge is OK - 
it doesn't matter if it's SWG or B&S. 
Any gauge lighter than 32 g tends to 
break very easily. 

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

GAIN 
CONTROL 

RV1 

MOUNTING 
HOLE 

, R4 
4k7 4k7 

Component overlay and external 

Cl 
1 µ 

SW 1 

BATT. 

+VE 

BATT. 
-VE 

C 

Q1 
BC548) b 

R5 
10k 

1914 
r 

k R7 
10R 

kl D2 
(( 1 N914 

R6 
10k 

1 
MOUNTING 
HOLE 

8 

R8 

f10R 

e 

OUTPUT 
JACK 

C2 
1O0µ 

r V; 

c . 

02 
BC558 

connection diagram for the project. Follow this carefully. 

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

PARTS LIST - ETI 560 

Resistors all 1/2W, 5% 
R1,2,3,4 4k7 
R5, 6 10k 

R7&8 lOR 

Capacitors 
C1, 2 100u 16 V electrolytics 

Semiconductors 
01 BC548, BC108 or similar 

02 BC558, BC178 or similar 

IC1 741 op -amp 
D1, D2 1N914, 1N4148 or similar 

Miscellaneous 
RV1 2M linear pot 

SW 1 SPST toggle switch 
SKI, SK2 3.5 mm jack sockets 
B1 Type 216 9 V battery 

Zippy box to suit, battery clip, ETI-560 pc 

board, magnetic earpiece, telephone pickup 
coil or wire and bolt to wind your own. 

ROD IRV I NG 
ELECTRONICS 

499 High St, Northcote 3070. Ph (03) 489-8131. 

Mall Orders: PO Box 135, Northcote 3070. Min P&P 

$1.25. Heavier items add additional postage. Extra 

heavy items sent Comet freight on. 

PRE STOCK TAKING 
SALE EXTRA SPECIALS 

10 BU208 $2.50 
100 BU208 $200.00 

(While Stocks Last) 
10 BUx80 $75.00 
10 6U126 $28.00 
10 BD139 $2.50 
100 BD139 $23.00 
10 BD140 $2.50 
100 BD140 $23.00 
10 BC549 $1.00 
10 BC559 $1.50 
10 BC547 51.00 
10 80557 $1.50 
10 BC327 $1.50 
10 2114 $47.50 
10 4116 $79.00 
10 2708 584.00 
10 Red Leds $1.20 
100 Red Leds 511.00 
10 GRN. Leds $2.00 
10 YLW. Leds $2.10 
10 7447 56.00 
10 7490 53.50 
10 RL4136 $13.00 

Prices current till 7th June 1980. 
Bankcard Mail Orders Welcome 

Please debit my Bankcard. 

Bankcard No 

Expiry Date 

Name 

Signature 
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289 LATROBE ST. MELBOURNE. 3000 

PHONE (03) 602-3282, 602-3836 
ELLISTRONICS NOW STOCK MOTOROLAS NEW KIT EXPANSION PRO- 
DUCTS (MOKEP). This range includes an adaptor/mother board, MEK 6800 AB, 
which accepts the D.2 Board and provides slots for five MOKEP boards. 
Boards currently in stock are: MEK 68 R2, CRT Interface (VDU/. Features: 
Software programmable; Line and Character Formats, 16 lines of 32, 16 lines 
of 64, 20 lines of 80, 20 lines of variable length. Up to 165 characters, Standard 
Video or TTL output, 1K Bytes of screen RAM expandable to 4K Bytes, CRT 
Bug to replace J Bug. 

Trade Inc. tax 
MEK 6802 D3 $175.00 $201.25 
MEK 68 RR $167.00 $192.05 
MEK 68 R2 $240.00 $276.00 
MEK 68 R2M $240.00 $276.00 
MEK 6800 AB $110.00 $126.50 
MEK 68 MB5 $100.00 $115.00 
MEK 6810 $167.00 $192.05 

YES! WE ACCEPT BANKCARD. All 
prices valid month of issue. Heavy 
items sent Comet freight forward. 
Minimum post $3.00. 

NEW! 

Orb SOAiR 
ME -501A 
From 
$69.00 
tax paid 
ME -501B 
Same as ME -501A 
plus continuity 
checker. 

DIGITAL HANDHELD 
MULTIMETER .. . 

Ushers in a dynamic 
generation of 
multimeters 

SPECIFICATIONS 
VOLTS: DC - 200MV-1000V 

Accuracy - 0.8% 
AC - 1000V 

CURRENT : , DCMA - 200u -10A 
Accuracy 1.2% 

RESISTANCE: 2K-2Meg Ohms 
TRANSISTOR Hfe CHECKER: 10% 

Resistor 
ASSORTMENT 

Less Than 

-1/20 . uJ I áEach 

V21b - V2 Watt 
We have several million resistors. They 
are 42 watt carbon film. Rather than count them we are weighing 'em out 
by the 421b, average about 700 pieces, 
making the price per resistor less than 
42 cent each. A great way to build up 
an Inventory for your work bench. A 
large number of mixed values. 

SUPER SPECIALS 
Trade Inc. Tax 

2708 EPROM 7.30 8.40 
2114 450nS 4.60 5.30 
2114 8 for 36.00 41.40 
2114 32 for .. .. . . . 136.00 156.40 
2716 SINGLE SUPPLY , 25.00 28.75 
MJE 3055 60 .77 
MJE 2955 60 .77 
LM555 timer 20 .26 
LM741 op amp 16 .19 
BC547-BC548-BC549 . .. 09 .12 
BC557-B C558 -B C559 09 .12 
Red Leds 10 .12 
Green or Yellow Leds 20 .23 

COMPUTER 
COOLING FANS 
Popular fan. Standard 
size 4.68" square. 
110 or 240 volt. 
$22.50 Incl. tax. 

WellerControlled 
Output Soldering 

Station 

Model N(TCPN 
Reg. 577.50 

$4995 

DIP SWITCHES 
(On -Off Contacts) 
4 Positions $1.35 
6 Positions $1.60 
8 Positions $1.90 

Inc. tax 

DIAL 
DESK 

TELEPHONE 

Only $8.50 each. 
2 for $16. 

wcIccOT 

TRS80, APPLE & SORCERER 
15K 200nS Memory 

Trade Inc 
Tax 

Expansion Kit. . . $64.00 $73.60 
Z80 14.82 17.04 
Z80A 14 40 16.50 
Z80 CTC 9.49 10.41 
Z80A CTC 11.44 13.15 
Z80 P I O 9.49 10.81 
Z80A PIO 11.44 13.16 
4116 200nS 8.50 '9.78 
FULL RANGE OF XTALS IN STOCK 

Inc. 
LOW PROFILE IC SOCKETS Trade Tax 
8 PIN 15 .18 
14 PIN 21 .25 
16 PIN 24 .28 
18 PIN 25 .29 
20 PIN 26 .30 
22 PIN 28 .33 
24 PIN 30 .35 
28 PIN 34 .40 
40 PIN 43 .50 

SOLID STATE 

REFRIGERATION 
601-4000 
Low cost experimental 
service 
Minimum ¿T = 30°C 
1 = 7-8 Amps 
V = 3.5 VDE 
Hot side Temperature = 
50°C 
$16.00 plus 15% Sales 
Tax. Post free. 

801-2003 
New low cost general 
purpose ceramic 
temperature control. 
Maximum L T = 60°C or 
greater 
Maximum current 5.5Amps 
Nominal voltage 8 V dc 
Hot side temperature 50°C 
$28.60 plus 15% Sales 
Tax. Post free. 

hero 

I 
CJ7 

- AINSLEY - HI FLEX - SPECTROL - AMPHENOL - UTILUX _ SOAR - SANWA - HITACHI - 
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commodore 

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

SPECIAL AT NO EXTRA COST 
S200 value of programmes will be provided with each PET 
purchased 

PE 
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Dual Drive Floppy Disk 
The Dual Drive Floppy is the latest In Disk 
technology with extremely large Storage 
capability and excellent Me management. 
As the Commodore disk is an "intelligent" 
peripheral, it uses none of the RAM (user) 
memory of the CBM The Floppy Disk 
operating system used with the CBM 
computer enables a programme to read or 
write data in the background while simult- 
aneously transferring data over the IEEE 
to the CBM The Floppy Disk is a reliable 

The CBM Computer is now a truly 
sophisticated Business System 
with the announcement of 
these Peripherals. 
The CBM incorporated with the 
Floppy Disk and Printer makes an 
ideal business system for most 
professional and specialized fields, 
medicine, law, dental, research, 
engineering, toolmaking, printing. 
education, energy eonseration etc 
.. The CBM Business System as 

a management tool delivers inform- 
ation to all levels of Business pre- 
viously attainable only with equip- 
ment many times more expensive, 
the CBM Business system is one 
of the most cost efficient business 
tools today. It offers a wide range 

11 

low cost unit, and is convenient for high 
speed data transfer. Due to the latest 
technological advances incorporated in this 
disk, a total of 340K bytes are available in 
the two standard 51." disks, without the 
problems Of double tracking or double 
density. This is achieved by the use of two 
microprocessors and memory I.C.s built 
into the disk unit. Only two connections 
are necessary - an A/C cord and CBM interface cord. 

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

2022 

of applications from logging manage- 
ment strategy in major Corporations, 
to organizing accounts and Invent- 
ory control of small businesses. 
Here are just a few Of the cost 
saving uses in the corporation, 
professional office or small business 
stock Control, purchasing, fore- 
casting, manufacturing,costing, 
customer records, mailing list, etc. 
The CBM Floopy Disk and Printer, 
a compatible business system 
at a reasonable price - 
Take a Closer 
look at these Peripherals. 

.te e>oe CBM 
NNO 

2040 

r l 

connections required are an A/C cord and 
CBM connecting cord. The CBM is pro- 
grammable, allowing the printer to format 
print for: width, decimal position, leading 0e commodore 
and trailing zero's, left margin justified, 
lines per page, etc. It accepts 8he" paper 
giving up to four copies. Bidirectional 
printing enables increased 
speed of printing. 

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

G 

CBM rrr. 

Owl Drive 
Floppy Disk 

I 
printer 

Distributed by 

H HANIMEX 
Commodore Business Machines Division. 
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Procol 535 

Low cost S100 motherboard 
with seven sockets and active termination 
Barry Wilkinson 

This is the essential part necessary to link your S-100 
system together. The board features active termination, 
additional regulated supplies and seven card capacity. 

q 
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Overall view of the S-100 Motherboard. We have not mounted the extra power supply regulators 
and components on the board. 

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

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

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

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

Ideally, the motherboard should be 
mounted in a card cage, with plastic 
card guides to either side to support 
the cards and reduce stress on the 
sockets and solder joints. It is possible 
to make do without a cage, but if you 
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Q1 
BC558 

R1 
1k 

ZD1 
3V3 

300mW 

OV 

03 
2N3055 

Cl 
R4 .Er. 100n 
100R TDISC 

are considering 'doing up' your computer 
with a proper, smart, cabinet, that's the 
time to consider the installation of a high 

K-%11111- 

SPOT ON 
THIS SIOE 

ANTALOM 
CAPACITORS 

9 

E Bt 

THIS LE AD SOME TINES 
iHICIIER OR LONGER 

U.) 
RC547, DCSAS RC549, SC557, RCSSS 
0S547, 05548, 35549, 05557, 05558 

INPUT C 
COMMON A 

OUTPUT 

7800 SERIES POSITIVE 
VOLTAGE REGULATORS 

Ti\ RL 

E 

R5-R97 
220 R 

TO ALL PINS EXCEPT 
1,2,50,51,52,75,100. 

COLLECTOR (INTERNALLY 
CONNECTED TO CASE) 

LEADS ARE CLOSER 
TO THIS ENO OF THE 

CEASE. 

7955, 31155 POWER TRANSISTORS 

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

NOTE: The pc board pattern is on page 137. 

+8V 
in 

C2 

out +5V 
1C1 

7805 o 
J*C3 

o 
corn 

I 

1µ 

J 1µ 

+16V 
in 

+12V 
out 1C2 

7812 - ' C4 
- 

C5 `` corn 
1µ 

T-` 
OV 

o ¡oV V - I 

-16V o -- 11C3 
7912 

-12V 

HOW IT WORKS - ETI- 636 

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

The active termination circuit involves 
transistors 01, Q2 and 03 plus associated 
components. Q1 and Q2 provide a con- 
stant current source for ZD1, which 
clamps the base of Q3 at 3.3 volts. 03 acts 
as a series regulator, providing about 2.7 
volts across R4. Each of the bus lines 
requiring termination has a 220 ohm 
resistor between the end of the line and a 

common bus (resistors R5 to R97) which 
connects to the emitter of Q3. Resistor R4 
(and the common line of the terminating 
resistors) is bypassed by Cl. "Open" lines 
will thus be held at 2.7 volts dc, but termi- 
nated with a resistive impedance at RF. 
The lines may be driven hi or lo at quite 
high clock speeds without significant 
reflections. 

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

The additional regulators involve 
three -terminal flat -pack regulators, IC1, 
1C2 and IC3. IC1, a 7805, provides +5 Vdc 
at 1A; IC2 provides +12 Vdc at 1A and 
IC3 -12 Vdc at 1A. These are not 
necessary for normal S-100 cards and may 
be left off, but are useful with certain 
peripherals. 

PARTS LIST - ETI 636 

Resistors all YAW, 5% 
R1 1k 
R2 12R 
R3 47R 
R4 100R 
R5 -R6 220R 

Capacitors 
Cl 100n disc ceramic 
C2 -C7 1µ, 25V tantalum 

Semiconductors 
Q1 BC558 

.Q2 BD140 
Q3 2N3055 
IC1 7805 
IC2 7812 
IC3 7912 
ZD1 3V3, 300 mW zener 

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

) 
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FLOPPY STORAGE AT LESS THAN 1/3 PRICE 
Low cost digital tape drive solves your problem of tiresome cassette drives without the high price tag. 
Small, compact, reliable, with named files and fast access. 
120 Kbytes, software controlled fast forward (9 ips). 

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

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

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

r 
it 
u9 

MAGNETIC 
TAPE WAFER 

n 

ELECTRONIC 
R/W TAPE SYSTEM 

ll/ 
WAFER 

x249' 
Electronic Read/Write 
Tape System 
The Micro Read/Write Digital Data Storage 
System is a complete digital Input/output sys- 
tem designed for use In storing and retrieving 
digital information that is encoded and de- 
coded by the user. In addition to complete 
electronics, the Electronic Read/Write Sys- 
tem contains sensors for both EOT/BOT and 
Write Permit. When coupled with a microp- 
rocessor or other CPU (or the appropriate 
hardware logic) an Electronic Read/Write 
System becomes a complete serial data stor- 
age and retrieval system at a fraction of the 
usual cost. Because they leave the encoding 
the decoding to the user, Electronic Read/ 
Write Systems permit the use of any bit -serial, 
self -clocking code. 

M ER 
ACOUSTIC ELECTRONIC DEVELOPMENTS PTY LTD 

MICROCOMPUTER 
PRO UCTS 

SORCERER OWNERS! WE ARE NOW TAKING ORDERS FOR: 

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

Sorcerer to S100 Bus interface cards, price on 
application. 

8" Disk System with many times the speed and 
data capacity of Micropolis and similar 5" disk 
systems. Plugs direct to Sorcerer without need 
for S100 interface unit. Inbuilt intelligence al- 
lows disk to disk or file to file copy while DOS is 
used to do other things. CPM 2.1 available. Dou- 
ble density. One to four drives, single and double 
sided. Priced from $1600. 

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

Base 2 Printer. Yes, this is the printer all your 
. mates are on about! The buy of the decade. You 

must talk to us about it. Priced from $620! 

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

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

Come and see us 
at our store in 

Guildford and then 
at the Home Computer 
Show. Trade May 22. 
Public May 23, 24, 25. 

A personal invite 
from Roger in our 
store is worth 5% 

off your 1st order. 

NEW ISTROMENTS from Christie Rand Pty. Ltd. 

e '418 Ilfti LI 

L -- 

ONLY $289 inc. S/Tax. 

The SABTRONICS Type 8610-A Fre- 
quency Counter, gives you a first class, 
high stability instrument at the hob- 
byist price, for an 8 -digit counter. Fre- 
quency range guaranteed 10 Hz to 
600 MHz (typically 5 Hz to 750 MHz) 
with a good sensitivity which holds 
over the whole range. Measurement 
accuracy of 1 ppm plus 1 digit or 
0.0001 percent. Ageing Rate: plus/ 
minus 5 ppm/yr. Gate Times, 0.1, 1, 10 
secs. Battery operated (not with unit). 
Size only 8" x 6.5" x 3". Weight 0.54 kg 
(less battery). 

A new 0.1 percent digital Multlmeter 
by SABTRONICS. The price is lower 
than comparable DMM's. The Sab- 
tronics model 2010-A is obtainable 
from Christie Rand. The specification 
of this 3'h digit Multimeter is: DC and 
AC volts 100uV to 1000V from 0.1 per- 
cent accuracy DC and 0.5 percent AC. 
DC and AC current 0.1uA to 10 amp 
from 0.1 percent accuracy DC and 0.5 
AC. Resistance 100mn to 20Mn from 
0.1 percent accuracy. Diode Test 1 mA, 
10uA, 0.1 uA- Temp Range, OC to 55C. 
Dry cells not Included. Size only 8" x 
6.5" x 3". 

1 - : Q, r 
ONLY $159 inc. S/Tax 

MONEY -BACK GUARANTEE 
IF NOT SATISFIED 

Send to: 
CHRISTIE RAND PTY. LTD. 
PO Box 48, Epping, 2121. 
Tel (02) 477-5494. 

NAME Please send me 

COMPANY if applicable Cheque enclosed for $ Or charge to my 

ADDRESS Bankcard, Expiry Date 

POSTCODE III llll 
PHONE SIGNATURE 

ETI May 1980 - 55 



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

CMOS 
4000 .25 74C90 .60 LM565 1.30 7416 .30 74221 .90 74S249 1.30 
4001B 
4001A 

.25 

.25 
74C93 
74C95 

1.40 
.95 

LM565CH 
NE566 

2.00 
2.50 

7417 
7420 

.45 

.20 
74290 
74293 

.9.90 74LS251 .80 
74L5253 .90 

4002 .25 74C107 .70 LM567 1.50 7421 .20 74365 .80 74S257 .65 
4006 1.10 74C150 3.40 NE571 6.50 7423 .35 74366 .80 745258 .50 
4007 .25 74C151 1.00 TBA641BX1 2.50 7425 .45 74367 .60 74S259 2.45 
4008 1.00 74C154 2.90 TBA641B11 2.50 7426 .30 74368 .80 74L5260 .40 
4009 .46 74C160 .90 LM709-LN-8 .60 7427 .30 8T96 1.80 74 S266 .70 
4010 .46 74C192 .90 LM709-14PIN .70 7430 .20 9314 1.30 74LS273 1.60 
4011 .25 74C164 1.10 UA710CA .60 7432 .25 9368 1.75 74LS279 .65 
4012 .22 74C173 1.00 ' LM710-CH .90 7437 .30 9370 2.00 74S283 1.15 
4013 .37 74C174 .80 711 .80 7438 .35 741.500 .20 74L5290 1.10 
4014 1.10 74C175 1.00 UA711-H .85 7440 .25 74L501 .20 745293 1.15 
4015 .90 74C192 1.20 UA716HC 6.25 7441 1.00 74L502 .20 74LS295 1.60 
4016 .45 74C193 1.10 723 .45 7442 .45 74 LS03 .20 74S298 1.00 
4017 .90 74C195 1.00 LM723CH 1.10 7443 1.40 74LSO4 .20 74LS352 1.30 
4018 1.10 74C221 1.50 LM725 3.90 7444 1.20 74 LS05 .20 

1.50 4019 .60 74C373 1.80 LM733 1.20 7445 1.10 74LS08 .20 74 S365 
4020 1.10 74C374 2.00 UA739 2.00 7446 .90 74S09 .20 74LS366 .70 
4021 1.10 74C901 .60 741 .25 7447 .70 74L510 .20 741_5367 . 

4022 1.05 74C902 ' .60 LM741-H .55 7448 .90 74511 .20 74L5368 .5Ó 
4023 .25 74C905 11.20 UA747 1.00 7450 .22 74LS13 .45 74S373 1.50 
4024 
4025 

.72 

.25 
74C906 
74C907 

.50 

.60 
UA747HCUA748 

' 

2.20 
.50 

7451 
7453 

.22 

.20 
74LS14 
74L515 

.65 

.25 
74L5374 1.70 
74S386 .50 

4026 1.60 74C915 1.00 UA748HC 1.25 8T26 1.80 741_520 .25 74LS670 2.70 
4027 .48 74C922 3.80 UA753 1.80 9300 .60 74S21 .25 81L595 2.10 
4028 .90 74C923 4.00 UA760HC 4.10 9307 1.80 741_522 .20 95H90 8.00 
4029 1.20 74C925 4.70 UA777 2.40 9308 1.20 74 L526 .20 11C90 12.50 
4030 .40 74C926 4.70 UA777HC 2.65 7454 .20 74L527 .20 81L596 2.10 
4031 2.20 74C927 4.70 UA796HC 1.70 7470 .35 74 LS28 .30 81L597 2.10 
4034 
4035 

3.00 
1.30 

74C932 1.20 LM802 
LM131ON 

1.10 
2.40 

7427 
7473 

.35 

.35 
74LS30 
74532 

.25 

.25 
81LS98 2.10 

4039 
4040 
-4041 
4042 
4043 
4044 
4046 
4047 
4048 

.70 
1.05 
1.05 
.70 
.70 
.70 

1.20 
1.20 
.50 

80C SERIES 
M M80C95 
80C96 
M M80C97 
80C98 

LINEAR 
LH0002 
LH0022CD 

.90 

.90 

.90 
:90 

9.50 
16.60 

1408 
LM1458 
UA1488 
MA1489 
C1495 

MC1496L 
LM1558 
LM1596 
LM1380 

4.90 .60 
.90 
.90 

7.30 
1.40 
1.50 
1.40 
3.10 

7474 
7475 
7476 
7480 
7482 
7483 
7485 
7486 
7489 

.30 

.25 

.30 

.65 
1.80 
.80 
.80 
.40 

1.60 

74S33 
74S37 
74538 
74 S40 
741_542 
74LS47 
74LS48 
74LS49 
74S51 

.35 

.30 

.25 

.75 

.85 
1.00 
1.00 
.25 

TRANSISTORS 
2N301 2.20 
2N657 .20 
2N930 .60 
2N1613 1.10 
2N1711 .50 
2N1893 1.00 
2N2219A .60 
PN2222 .20 

4049 .40 LH0042CH 5.60 2719 4.00 7490 .28 74LS54 .25 .30 
4050 .45 LH0070 12.70 LM2902 1.40 7491 .55 74L555 .55 

2N22 
N2463 .35 

4051 .90 LH0071 12.70 LM2917 8 PIn 2.80 7492 .35 74558 .65 2N2484 .65 
4052 .80 REFO2CJ 8.40 LM2917 3.10 7493 .30 74S73 .55 2N2646 .65 
4053 .80 TL071 .80 CA3028 1.80 7494 .90 74574 .35 2N2647 1.10 
5060 1.20 TL072 1.50 LM3039 .90 7495 .45 74575 .45 2N2894 .80 
4066 .60 TL082 1.10 CA3046 1.70 7496 .80 74S76 .40 2N2904 .45 
4068 .35 LM0091CD 26.40 3065 .45 7497 2.50 74L578 2N2905 .40 
4069 .25 LH0094CD 37.60 LM3080 1.20 74107 .45 74LS83 

.40 
1.00 2N2906 .45 

4070 
4071 

.35 

.25 
SAK140 
UAA170 

2.20 
3.50 

LM3089 
CA3130T 

. 3.90 
1.20 

74109 
74116 

.35 
2.20 

74 LS85 
74 S86 

1.00 
.30 

2N2913 1.20 
PN2907 .30 

4072 .35 UAA180 3.50 CA3130E 1.80 74121 .45 74S90 .45 2N3053 .35 
4073 .30 TCA220 2.20 CA3140 1.20 74122 .65 74592 .90 2N3054 .75 
4075 .30 LM301 .30 3401 .70 74123 .60 74593 .60 2N3055 .75 
4076 1.20 LM301-H .50 3611 1.10 74125 .55 74LS95 .65 2N3301 .30 
4077 .35 LM304-H 1.70 LM3900 74126 .60 74 L596 1.55 2N3440 1.10 
4078 .40 LM305-H .80 LM3909 

.80 
1.00 74132 .80 745107 .35 .70 

4081 .30 LM307-CN .40 LM3914N 3.90 74141 1.10 74 S 109 .35 
2N3502 
N3503 .70 

4082 .40 LM307-H .90 4136 1.20. 74145 .85 74L5112 .35 2N3563 .20 
4089 1.00 LM308 .70 LM4250 1.75 74147 2.00 74LS113 .65 2N3564 .25 
4093 .60 LM308-H 1.20 UA4558TC 1.40 74148 1.40 74LS114 .50 2N3569 .20 
4503 .60 LM310-N 2.20 MM5837 1.45 74150 .70 74 LS 12 2 .45 PN3565 .18 
5407 .60 LM310-H 2.60 LM7555 

1.80 
74151 .40 74LS123 .75 PN3566 .18 

5410 
4511 

1.10 
1.00 

311 
LM311 

.60 

.60 
MC10116L 
LF13741 

.95 

.60 

74152 
74153 

4.90 
.70 

74L5125 
74S126 

.50 
.70 

PÑ3567 .18 
3568 .18 

4512 
4514 

1.10 
2.50 

LM311-H 
LM318 

1.20 
2.80 0575452.H 

.70 

.50 
74154 
74155 

.70 

.90 
74S132 
745133 

.80 

.35 
2Ñ3638 .20 
3639 .20 

4516 1.40 LM322 3.90 76477 4.20 8T28 1.60 74LS136 .35 2N3640 .20 
4518 1.00 LM324 .70 9310 .65 74L5138 .70 2N3641 .20 
4519 
4520 

.55 
1.10 

LM325 
LM329-DZ 

3.10 
1.40 

TTL (5) 
74500 .30 

9311 
9312 

1.00 
1.35 

74LS139 
74S151 

.85 

.75 
2N3645 .15 
PN3642 .20 

4522 1.25 LM334-Z 1.30 74502 .30 74156 1.50 74S153 .60 PN3643 .15 
4527 1.20 LM335 12.40 74504 .80 74157 .60 74 L5154 1.50 PN3644 .1Cr 
4528 1.25 LM336-Z 3.20 74510 .75 74160 1.00 74LS155 1.00 2N3646 .15 
4529 
4539 

3.60 
1.60 

LM339 
LM348 

.60 
1.10 

74511 
74532 

.75 74161 
74162 

1.00 
1.00 

74L5156 
74LS157 

1.00 
.90 

2N3692 .50 
2N3693 .35 

4541 1.60 LM349 1.80 74551 
.75 

74163 .85 74S158 .70 
5443 2.00 LF351-N .70 74574 

.75 
1.20 74164 .60 74LS160 .85 

PN3702 .25 
N3694 .13 

4553 5.50 LF356-AN 1.10 74586 1.40 74165 .60 74S161 .85 2N3704 .30 
4555 1.00 LF357 1.10 745112 1.20 74166 1.40 74LS162 1.00 2N3709 .30 
40097 .95 LM358 .70 745135 2.20 74167 2.50 74LS163 .85 2N3713 2.20 40098 .95 LM373 4.10 745138 3.20 74170 2.10 74S164 1.30 2N3819 .30 
40175. 1.00 LM374 5.40 745157 2.95 74173 1.60 74LS165 .50 2N3866 2.00 

74C SERIES 
74C00 
74CO2 
74C04 
74C08 
74C10 
74C14 
74C20 
74C30 
74C32 
74C42 
74C48 
74C73 
74C74 
74C76 
74C83 

.25 

.25 

.25 

.25 

.25 

.50 
30 
.30 
.30 

1.10 
1.55 
.75 
.60 
.75 

1.40 

LM376 
LM377 
LM379 
LM308 8 PIN 
LM380 14 PIN 
LM381A-N 
LM381N 
LM382N 
LM383 

LM3864 
LM387 
LM391 
LM393 
LF398 
465P 
NE530 

.70 
2.90 
5.70 
1.00 
1.20 
2.40 
1.80 
1.60 
2.70 

1.00 
1.30 
1.80 
.80 

5.00 
1.60 
1.10 

74S158 
745182 

7400 SERIES 
7400 
7401 
7402 
7403 
7404 
7405 
7406 
407 
7408 
7409 
7410 
7411 
7412 

2.95 
3.30 

.20 

.20 

.20 

.20 

.20 

.25 

.20 

.30 

.20 

.20 

.20 

.25 

.30 

74174 
74175 
74176 
74177 
74180 
74181 
74182 
74184 
74185 
74190 
74191 
74192 
74193 
74194 
74195 
74196 
74197 

.50 

.90 
1.10 
1.10 
.90 

2.30 
.90 

1.20 
1.20 
1.00 
.90 
.70 
.80 

1.10 
.65 
.85 

1.10 

74S168 
74S169 
74LS170 
74S173 
745174 
74S175 
74 LS 181 
74S189 
74S190 
74LS191 
74S192 
74LS193 
74LS194 
745195 
74L5196 
74LS197 
741.5221 

1.90 
1.90 
2.80 
.70 
.70 
.70 

2.50 
3.80 
1.30 
1.10 
.85 
.85 
.70 
.80 

1.25 
1.00 
1.10 

2N3904 .20 
2N3906 .20 
2N4030 1.10 
2N4032 .55 
2N4033 .90 
2N4036 1.00 
2N437 .90 
PN4121 .18 
2N4233 1.60 
2N4235 1.90 
2N4236 2.20 
2N4248 .20 
PN4249 .30 
2N4250 .15 
2N4258 .20 
2N4292 .70 
2N4354 .25 

74C85 1.20 555 30 7413 .35 74198 1.10 745245 2.35 2N4355 .25 
74C86 .50 556 . 7414 .35 74199 1.30 74S247 .90 2N4356 .20 

MAIL ORDERS: PO Box 135, Northcote, Victoria 3070 
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PRE -STOCKTAKING SALE 
FREE PACK OF ASSORTED PARTS WITH ORDERS OVER $20 2N4398 

2N4401 
5.00 
.18 

MJ4502 
MJE340 

3.70 
.90 (Including IF Coils, Switches, Resistors, Variable Capacitors, Coils, etc) 2N4402 .20 MJE350 1.20 

2N4403 
2N4416 

.18 
1.00 

MJE700 
MJE800 

1.30 
1.00 EXTRA SPECIALS (While stocks last) 2N4906 

PN4868 
2N5088 

2.80 
.30 
.17 

MJE1101 
MJE2955 
MJE3055 

2.20 
.90 
.90 

10 BU208 $2.50 10 2114 (450 ns) 
100 BU208 $200.00 10 2708 

$47.50 
$84.00 2N5089 

2145179 
2N5303 

.17 
1.90 
3.30 

MJE3521 
MPF102 
MPF131 

.55 

.40 
1.20 

10 BU126 $2.90 10 Red Leds 
10 BDX80 $75.00 100 Red Leds 

$1.20 
$10.00 2N5320 .80 MPSA05 .20 10 BD139 $2.50 10 Green Leds $2.00 2N5401 

2N5458 
.25 
.45 

MPSA14 
MRF475 

.30 
4.40 10 BD140 $2.50 10 7447 $6.00 

2N5459 .45 MPSA92 .60 10 BC549 $1.00 10 7490 $3.50 2N5461 
2N5484 
2N5485 

.70 

.55 

.45 

TIP31B 
TIP31C 
TIP326 

.75 

.60 

.75 
10 BC559 $1.50 10 7400 
10 BC547 $1.00 10 RL4136 

$1.50 
$13.00 2N5486 .50 TIP32C .75 10 BC557 $1.50 2N5769 

2N5770 
.18 
.25 

TIP33A 
TIP34A 

1.10 
1.20 10 BC327 $1.50 SPECIALS 2N5830 

2N5831 
2N5856 

.25 
.30 
.30 

TIP24B 
T1P428 
TIP110 

1.50 
1.10 
1.30 

2114 (450 ns) ALL SHOP PRICES LESS 10% 2114 (450 ns) 
8 for $38.00 

16 for $75.00 2N5873 
2N5874 
2N5961 
2N5963 

1.10 
1.40 
.18 

1.10 

TIP120 
TI P2955 
TIP3055 
VMP4 

1.30 
.80 
.80 

28.00 

INCLUDES: TRIO CRO'S, BISHOP 2114 (450 ns) 
GRAPHIC PRODUCTS, A & R TRANS-2114 (450 ns) 
FORMERS, RALMAR PRODUCTS, TEXAS 2708 (450 ns) 

32 for $149.00 
64 for $293.00 

1-8 for $8.50 ea 2N6027 
2N301 
AC127 

.45 

.90 

.70 

VN88AF 
MICRO CHIPS 

2.50 INSTRUMENT CALCULATORS, VER-2708 (450 ns) 
BATIM PRODUCTS, FERGUSON TRANS-4116 (200-250 ns) 

16-32 for $8.35 ea 
1-7 $10.00 ea AC128 

AC187 
AC188 

.70 

.70 
ADCD 800 
DACO 808 
2102 200N5 

12.00 
2.00 
2.00 

FORMERS, SCOTCHCAL. 4116 (200-250 ns) 
*Does not include special prices adver-4116 (200-250 ns) 

8-15 $9.85 ea 
16-31 $9.68 ea A0149 

.70 
2.00 2101 350NS 2.00 tised in E.T.I., E.A., or A.R.A. magazines. 4116 (200-250 ns) 32 or more $8.62 ea AD161 1.70 2102 450NS 1.20 

AD162 1.70 2102 650NS 1.20 
BC318 .18 2111 8.60 
BC319 .18 2114 150NS 11.15 DM8578 3.50 BC327 .15 2113 300NS 6.30 AY -5-2376 19.56 VOLTAGE REGULATORS BC328 .17 2114 450NS 5.90 MM5104N 10.00 78L05 .5V 100mA .40 MAN74A 3"CC Red 2.20 BC337 .20 8 to 31 5.60 MM55106N 10.00 LM341P-5 .5V 500mA .8C MAN52A 3"CA Green 3.40 BC338 .20 32 UP 5.40 MM57160 7.50 7805 .5V lA 1.00 MAN82A 3"CC Green 3.40 BC547 .12 2513 12.40 7905 .5V lA 1.70 MAN82A 3"CA Yellow 3.40 BC547B .18 2516 55.00 LM309K .5V lA 1.20 MAN84A 3"CC Yellow 3.40 BC548 .12 2532 74.90 OPTOCOUPLERS 7805K .5V lA 2.10 MAN6740 56"2 Digit BC548B 
BC549 
BC549C 
BC557 
BC558 
BC559 
BC637 
BC638 

.18 

.12 
.18 
.16 
.16 
.16 
.25 
.36 

2650 
2708 
2716 
4116 
5101 
55101 
MM52030 
MM5204 

27.00 
8.50 

33.00 
12.00 
9.00 
5.50 

14.50 
12.50 

MCT2 .80 
MCT6 3.30 
MCT275 1.50 
MCC67I 3.00 
4N28 .85 
4N33 1.20 
4N26 .85 

LM323-K .5V 3A 6.30 
78H05KC .5V 5A 6.10 
LM341p-8 .8V 500mA .80 
78L12CP .12V 100mA .40 
79L12 .12V 100mA .65 
LM341P12 500mA .75 
7812 lA 1.00 
7912 .12V IA 1.40 

MAN8610 
MAN8640 
T I L306 
DL704 
DL707 
DL747 
DL750 

CC Red 3.60 
Red 3.30 
Red 3.30 

12.00 
3"CC Red 2.20 
3"CA Red 2.30 
63"CC Red 3.40 
63"CC Red 4.00 BC639 .30 MM5220 7.20 7812KC .12V lA 2.15 FND357 362"CC Red 1.30 BC640 

BCY70 
BCY71 
BD115 
60135 
130136 

.30 

.85 

.85 
1.50 
.50 
.50 

MM5303N 
MM5307 
MM5309 
MM5312 
MM5369 
5387 

4.10 
18.00 

6.50 
9.00 
2.50 
8.50 

ZENER DIODES 
E23 Range 
400MW .12 
1 Watt .23 

7912KC .12V lA 2.60 
79H12KC .12V 5A 6.00 
78CBUC .13.8V 2A 2.20 
78CBUC .13.8V 2A 2.90 
78L15 .15V 100mA .35 
79L15 .15V 100mA .65 

FND500 
FN0507 
FND800 
FN0807 
SEL521 
NSB7881 

5"CC Red 1.30 
5"CA Red 1.50 
8"CC Red 3.00 
8"CA Red 3.40 
CC Red 2.80 
CC 4 DIGIT BD137 .40 MM5395 6.50 LM341P15 .15V 500mA .80 MUX Red 10.60 B0138 

80139 
B0140 

.40 

.40 

.40 

MM5740 
6502 
6508 

15.60 
10.50 
5.50 

CAPACITORS 
Polyester 

100V -250V 

781 .15V IA 1.00 
79155 CT .15V lA 1.40 
7915KC .15V lA 2.60 

NSN781 

FNA5220 
CC 2 DIGIT 
MUX Red 4.90 
CC 2 DIGIT 60235 .65 6520 5.50 .001-027 .09 781-415KC .15V 5A 

6.30 
MUX Red 3.40 BD234 .50 6522 10.00 .033-056 .11 78L18 .18V 100mA BD237 .50 6532 17.00 .068-1 .15 7818 .18V lA 1.40 BD262 1.20 6551 17.00 .12-22 .25 78L24 .24V 100mA .35 S. C. R .'s B0301 

BD302 
130263 
130435 
80646 
BD647 
BD675 

.75 

.75 
1.25 

.70 
1.70 
1.80 

.80 

I M6561 
MCM6574 
MCM6575 
MC6800P 
MC6802 
MC6808 
6810A 

4.50 
19.60 
9.20 
9.00 

13.60 
12.50 
4.90 

0.27uí .30 
0.33uí .30 
0.39uí .45 
0.47uf .40 
.56,.68,.82 .50 
1,1.2,1.5 1.00 
1.8uf 1.00 

79L24 .24V 100mA .65 
7824 .24V lA 1.10 
LM317T .ADJ lA 2.40 
LM337T .ADJ lA 3.80 
LM317K .ADJ 2A 3.47 
LM337K .ADJ 2A 5.00 
LM350K .ADJ 3A 8.40 

T10681 
C106B 
C106D1 
C106E 
C122O1 
C122E 

200V 4A .70 
200V 4A .80 
400V 4A .50 
500V 4A 1.00 
400V 8A 1.20 
500V 8A 1.50 

BDV64B 3.00 6820 5.50 2.2 u f 1.20 78HCKC .ADJ 5A 7.00 BVD65B 3.00 6821 6.00 3.3uf 2.00 78P05 .5V 10A 7.50 BF115 .50 6850 5.15 4.7uf 3.40 TRIACS & DIACS BF173 .70 6852 6.40 BRIDGES 2N6073 400V 4A 1.40 BF180 .60 7106 12.90 VM48 400V lA DIL 
1.00 

SC141D 400V 6A 1.10 BF195 .30 7107 15.00 I.C. SOCKETS W 02 200V 1.5A .50 SC146D 400V l0A 2.00 BF198 
LF199 

.15 

.15 
7210 
LS7220 

13.20 
6.00 8 Pin .20 

14 Pin .25 
W 04 400V 1.5A .50 
W 06 600V 1.5A .60 

ST2 
ST4 

.30 
.40 BF336 

BF337 
BF458 
BF494 
BFX85 
BFY50 
BFY90 

.80 

.80 

.90 

.20 

.75 

.90 
1.30 

8035 
INS8050 
INS8080 
P8085 
8155 
8156 
8205 

27.00 
15.00 
8.00 

25.00 
22.00 
22.00 
5.00 

16 Pin .28 
18 Pin .45 
22 PIn .55 
24 Pin .65 
28 PIn .70 
40 Pin .80 

KHPCO2 200V 3A 1.30 
KBP602 200V 6A 1.60 
KBP604 400V 6A 1.90 
KBP606 600V 6A 2.40 
KHPC1002 200V l0A 2.60 
KBPC1004 400V l0A 3.20 
KBPC1006 600V l0A 3.20 

SC151D 500V 15A 2.10 

OPTO LEDS 
LEO Red Rectangle .22 
LED Green Rectangle .30 
LED Yellow Rectangle .25 BS V 17 1.00 P8212 4.00 MDA3501 100V 35A 3.20 133 Red Chrome 1.00 BU126 

BU208 
3.00 
4.50 

8214 
8224N 

8.00 
5.50 FUSES 

3AG 
MOA3502 200V 35A 3.20 
MDA3504 400V 35A 3.40 

133 
133 

Amber Chrome 1.30 
Green Chrome 1.30 BUX80 

FT2955 
FT3055 

7.90 
1.40 

.75 

8224 
8228 
8238 

7.50 
9.50 
8.00 

1-9 .09 
10+ .08 DISPLAYS 

MAN2A 3" Red 

LED 
LED 
LED 

Red Standard .13 
Green Standard .20 
Yellow Standard .20 MEL12 .90 8243 8.00 Alpha Num 6.30 SAR3431 Red Miniature .16 BU326A 3.40 8251 INTEL 14.00 MAN72A 3"CA Red 2.20 CS205 Green Miniature .25 MJ2955 .75 INS8251 6.50 MJ4032 7.40 8253 19.50 MJ802 

MJ4035 
3.40 
6.90 

8255A 
8295 

8.60 
25.00 ALL PRICES CURRENT ONLY UNTIL 7th JUNE, 1980 

For heavier items add addtional postage. Extra heavy items sent Comet freight on. Prices subject to change 
without notice. Send 60c and SAE for free catalogues. Minimum pack and post'$1.25. Bankcard Mail Orders welcome. 



Autostart for the RTTY system 
This is the final part in Tom Moffat's series of RTTY articles. 
With this `autostart' unit you will no longer have to hang 
around and wait for those RTTY signals to appear - 
completely automatic, unattended operation is possible. 
YOU'VE PROBABLY HAD your tele- 
type system going for some time now, 
growing in sophistication with each new 
article in ETI. You are now able to 
select some obscure signal and listen 
intently, waiting for it to burst into a 
stream of radioteletype. You've also 
probably discovered that you can spend 
a lot of time waiting for something to 
happen, waiting to hit the motor switch 
to start the system printing! 

It does get boring, doesn't it? 
Well, your troubles are over. As from 

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

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

This autostart circuit is able to do 
this withóut any operator intervention 
at all. It will not be fooled into turning 
on by CW signals, a constant carrier, 
voice, facsimile, music, or any modu- 
lation other than radioteletype of the 
proper shift and speed. As the circuit 
uses signals from the UART, the speed 
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Tom Moffat VK7TM 
converter/regenerator circuit (ETI, 
March 1980) must be constructed first. 

Features 
The autostart has two selectable modes 
of operation: 

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

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

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

The UART has an output called 
`RFE' or `received framing error'. This is 
generated when the stop pulse is missing 
and is the UART's way of saying it 
thinks a character may be in error. 
Framing error indications occur more or 
less continuously when no carrier is 
present, or when received teletype sig- 
nals are of the wrong speed or `upside 
down'. They are a useful tuning aid, so 
this circuit includes a LED to give a 
visible indication. 

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

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

The `easy' or `hard' option is selected 
by a three way switch. The third 
position is intended to be used with a 
code recognition circuit now being 
developed. 
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What's so hard about 
a DICK SMITH Kit' 

Just choose 
a kit. t . n+: }iti.: 

a 
Everything from 
audio amplifiers 
to Car 'portions 
with degree of 
difficulty for 
your guidance. 

Full instructions 
PLUS guide to kit 
construction 
included 

all parts supplied 
Just follow the simple. step-bystep 
instructions. you II tend all the parts 
are supplred - even nuts, bolts and 
even solder' 

e. It's finished 3 it GUARANTEE The first step? 
works 
And It looks so good your mends mill nay et believe 
that you actually built M yoursefp settle back 
and wonder shy you never built anything before! 

All Dick Smith kits are made 
from brand new and guaranteed 
components. Each kit is made 
up in consultation with the 
major electronics magazines, 
and includes latest amendments. 

If by chance you cannot get your 
kit to work, many of the major 
kits include a 'sorry Dick, it 
doesn't work' coupon which 
allows you to have the kit 
serviced in our laboratories for a 
token fee. 

send for our 

Colour Kit 
Catalogue r ml-m,- M N , 

$' GI AIL ORDER CENTRE , 
IOur colour kit catalogue a . 1! P.O. Box 321, North Ryde, NSW 
contains detailed 2113, Australia. ' 
Illustrations of most of our 
'kits and it's yours free for 
the asking. , Dick, send me my FREE II 

I16 pages of kits for all 
tastes and budgets. Send Colour Kít Catalogue. ' for your free copy today! __11aii1'I 

I (also available to personal ` 
Ill 

at any of our stores-` Name 

111 

and many re -sellers). 
Address 

Postcode 1 
1IIIIII MI 1M NM Illa IMI =II MI INII II\ a MIN ME MI WI 11111 WI NM ME am, 

DICK SMITH ELECTRONICS F 
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used a pc board, matrix board con- 
struction should work equally well. 

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

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

When the multivibrator times out its 
Q output goes low, its output goes 
high, and this enables NAND gate IC6d 
to allow circuit activity pulses through 
to another multivibrator, IC5a. This one 
has a time constant of about ten 
seconds, and it remains operated as long 
as activity pulses keep triggering it more 
frequently than once every ten seconds. 

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

RSI signals follow the same path as 
before, up through C1R1, where they're 

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

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

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

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

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

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

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

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

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

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

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

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

The scheme worked very well, but 
as it used a relay and wasn't 'modern' 

ETI May 1980 - 61 



KIT $239 
A&T $269 -- I 

KIT FEATURES: 
1. Addressable as lour separate 4K Blocks. 
2. ON BOARD BANK SELECT circuitry. (Cro- 
memco Standard'). Allows up to 512K on line' 
3. Uses 2114 (450NS( 4K Static Rams. 
4.. ON BOARD SELECTABLE WAIT STATES. 
5. Double sided PC Board. with solder mask and 
silk screened layout. Gold plated contact fingers 
6. All address and data lines fully buffered. 
7. Kit includes ALL parts and sockets. 
8. PHANTOM is lumpered to PIN 67. 
9. LOW POWER: under 1.5 amps TYPICAL from 
the *8 Volt Buss 

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

ROD IRVING ELECT_ONICS 
499 HIGH STREET, NORTHCOTE 3070, MELBOURNE VICTORIA. Ph (03) 489-8131. 

S100 COMPUTER PRODUCTS 

16K EPROM CARD -S 100 BUSS 8K LOW POWER RAM KIT -S 100 BUSS 

$79.50 

KIT 

FIRST TIME OFFERED 
BLANK PC BOARD - $39 

USES 2708's! 

Thousands of personal and business systems around the world 
use this board with complete satisfaction. Puts 16K of software 
on line at ALL TIMES! Kit features a top quality soldermasked and 
silk-screened PC board and first run parts and sockets. Any 
number of EPROM locations may be disabled to avoid any 
memory conflicts. Fully buffered and has WAIT STATE 
capabilities. 

OUR 450 NS 2708'S 
ARE S8.95 EA. WITH 
PURCHASE OF KIT 

ASSEMBLED 
AND FULLY TESTED 

ADD $36 

16K STATIC RAM KIT -S 100 BUSS 
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BLANK PC BOARD W/DATA $45 

LOW PROFILE SOCKET SET $15 
SUPPORT IC'S & CAPS- $25 

ASSEMBLED .& TESTED -ADD 530 

OUR #1 SELLING 
RAM BOARD! 

ITOH Model 8300 PRINTER. $770 plus 15% sales tax. 
This 60 -column printer provides quiet operation, making it suitable for 
use in offices, classrooms and homes. Specifications include 125 
cps, 60 lines per minute, paper loading from bottom or rear and 
Centronics -compatible, parallel interface. 
A bidirectional, dot matrix impact printer with a print head designed 
for 100 percent duty operation, assuring a print life that exceeds 100 
million characters..The precision sprocket -feed mechanism permits 
printing forms from 4'/2 to 91/2 inches wide. A 96 ASCII character set 
prints In upper and lowercase with the added capability of producing 
double -width fonts in boldface. The vertical format unit provides 
preprogrammed/ programmable tab positions, top of form and 
bottom of form for complete formatting capabilities: 

RITRON 8 SLOT MOTHERBOARD: KIT $65.90 inc. tax. 
BUILT & TESTED $80.00 inc. tax. 

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

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

JUST WRAP KIT - JWK-6 $39.50 
e 50ft ea. blue, white, red, yellow wire Just Wrap Tool Unwrap Tool 
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Please debit my Bankcard. 

PRICE CUT! 

$269 

FULLY STATIC 
AT DYNAMIC 

PRICES 

SALE pRcE 
-.art1raltrta ail nr, s . C U't 
- t':. 11'.-. 1'.7a,'a '.3e 1 j,1 ` 

, ,:_,. 
.. ,....`,,..f, 1 i 

,....., 
o.,..... , 

w.... . . 

!tl~rrndni1W11 IUlitlml 

$139.50 

21L02 
(450 NS RAMS!) 

Thousands of computer systems rely on this rugged, work horse, 
RAM board. Designed for error -free. NO HASSLE, systems use. 

Blank PC Board w/Documentation 
$39 

Low Profile Socket Set ..13.50 

Support IC's (TTL 8 Regulators) 
$13 

Bypass CAP's (Disc & Tantalums) 
$7 

ASSEMBLED AND FULLY 
BURNED IN ADD $45 

ALL ASSEMBLED BOARDS 
ARE TESTED AT 4MHZ. 

16K STATIC RAM SS -50 BUSS 
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Q®®®®t:m®®®um.mimd 
: .. i__ 

FOR SWTPC 
6800 BUSS! 

ASSEMBLED AND 
TESTED - 530 

BLANK PC BOARD- $39 
SUPPORT IC'S 

Perfect for 
OEM's 

$189.00 
Wired & 
Tested 

CM sr 

KIT FEATURES - 

1 Addressable on 16K Boundaries 
2 Uses 2114 Static Ram 
3 Runs at Full Speed 
4 Double sided PC Board Solder mask 
and silk screened layout Gold fingers 
5 A'l Parts and Sockets included 
6 Low Rower Under 1 5 Amps Typical 

COMPLETE SOCKET SET- $15 
AND CAPS- $39 

S-100 Z80 CPU CARD 

4 MHZ 

S 

Tmmmirmarm ±rrtmm,TT - 

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

* 2 or 4 MHZ Operation. * Generates MWRITE. so no front panel required 
* Jump on reset capability. * 8080 Signals emulated for S-100 compalab,lity 

* Top Quality PCB. Silk Screened. Solder Masked Gold Plated Contact Fingers 

11. 

- 

SHUGART 5" MINI FLOPPY DRIVE: $379.50 inc. tax. 
$330.00 ex tax. 

Verbatim Products available. Please write for price lists. 

Prices current till 7th June 1980. Heavier items add additional postage. Extra heavy items 
Expiry Date sent Comet freight on. Prices subject to change without notice. Send 60c and SAE for 
Name free catalogues. MAIL ORDERS: PO Box 135, Northcote, Vic 3070. Minimum pack and 
Signature post $1.25. Phone (03) 489-8131. 

Bankcard No. 



LOOP SUPPLY 

UART 
CKT 

CLOCK 

+5V 

ODA (UART PIN 19) 

RSI (UART PIN 20) 

RFE (UART PIN 14) 

i 

50bd 
CLOCK 

BAUD RATE 
SW ITCH 
0 

45bd 
CLOCK 

it was decided to employ a solid state 
switch using a triac and several other 
components on a small circuit board. 
This also worked very well - for nine 
weeks, when it 'blew up' with much 
smoking of resistors and charring of 
the circuit board. The reason 
why this happened is not clear, although 
it's suspected that the triac eventually 
broke down under the heavy starting 
current of the motor. 

Had this happened while the unit 
was unattended, it could have started 
a fire. So the solid state switch was 
abandoned, and the relay was put back 
in service. In the relay version, the 
dropping resistor equired (if any) 

AUTOSTART 
CKT 

CLOCK 

R7 'FREE END' 

1 

L 

depends on the supply voltage and the 
type of relay, so you'll have to select 
it to suit. 

A warning 
Although it may seem unecessary to 
mention it, remember that you now 
have a piece of rotating machinery 
that can start at any time without 
warning. Do not forget it's 'armed to 
go' and then try to change the 
machine's ribbon or paper. When the 
motor starts it will be accompanied by 
immediate typing, and it's best not o 
learn the hard way how it feels to be 
hit on the thumb by a flying key 
hammer! 

D1 

TO TTY MOTOR - ON/OFF 
SWITCH CONTACTS 

RL1 

BF338, 40327 etc 

The value of Rx 
depends on the 
required operating 
current of RL1 

Connecting the autostart into the system 

Previous articles in this series appeared 
in the August 1979 issue ( Project 730, 
receiver demodulator); the September 
1979 issue (Project 731, transmitter 
modulator) and April 1980 (improve- 
ments to the RTTY system). 

There has been considerable demand 
from readers for pc board designs for 
the UART etc, and no doubt the same 
will apply to the autostart unit desc- 
ribed here. Boards are in preparation 
and we hope to publish them at an 
early opportunity. 

l 

. 
" 

- - =r .° ,... 

' 

s\1 ' ?- 

-s 

TOM MOFFAT, author of 
the teletype articles, was born 
in the USA 39 years ago. He 
now lives at the outer fringe 
of Hobart, on the slopes of 
Mt. Wellington, with his 
Queensland -born wife Gael 
and three young children. 

Tom began his career about 
age six - demolishing alarm 
clocks, as do most radio freaks. 

He completed two years of 
a university course in physics 
and engineering before running 
out of money. Next stop was the 
American Telephone Company, 
working in the private line/tele- 
vision operating/teletype test sec- 
tion, and it's here that his interest 
in RTTY developed. 

Two years later he signed a 
-`'--t.t: 1 contract with NASA to work -`5. J{I at Kwajalein Island in the South 

, - Pacific at a tracking station, but 
) ,fl an 'unfortunate' change in plans 9 

resulted in him being posted to 
t s Z,-.111; Bermuda and Hawaii instead. 

Next stop was the Nevada 
test site, operating a tracking 

radar for a couple of years. 
He then went back to the tele- 
phone company in Reno, taking a 
second job as an announcer with a 
local radio station. 

When the news editor turned 
up too drunk to read the major 
bulletin one night, Tom suddenly 
found himself in radio news. 

He' migrated to Australia in 
1968, and took a job with GTV-9 
in Melbourne, first as an audio 
operator, then back to radio news 
with 3AK, and then on to tele- 
vision news with GTV. 

After a holiday in Tasmania he 
decided "this was the place to 
live" and made the move in 1974 
to set up a small two-way radio 
business in Hobart. 

After three years of rising 
costs and falling income he 
chucked in the business and 
went back to television news 
at TVT-6, where he is still em- 
ployed. 

When not 'playing radios' 
Tom enjoys bushwalking and 
photography, usually both at 
the same time. 
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exact original replacement Japan -made 
semiconductors! 

N\iauk\'\I Australia 

VP' woo' 

>bCE 
PRICE 

FUJ ITSU 

2S173 Sag D 
:PLACEMENT 

EXACT REPLACEMENT TRANSISTOR 
SILICON TRANSISTOR 

2S D173 
OnM, I..Y. M J. 

39 

Now you can obtain exact original replacement 
Japan -made semiconductors to service CB's, 
HI -Fi Equipment, TV's, Car Radio/Stereos, 
Industrial and Professional Electronic Equipment 
manufactured in Asia. 

Available in large or small quantities, the extensive 
availability includes over 2,000 items from 
Japan's leading original manufacturers -Sanyo, 
Toshiba, Hitachi, NEC, Toyo, Matsushita, Sony, 
Sanken, Oki, Fujitsu, etc. 

Items ex stock will be despatched within 48 hours; 
items not immediately available will be ordered ex 

Japan by Air Mail delivery and should be received 

within max. 4-6 weeks. 

CUT OUT THIS PAGE AND KEEP FOR FUTURE REFERENCE 
Due to advertising lead times and international exchange rate fluctuations, prices are subject to change 
without notice. 
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2SA715 1.37 P381 4.90 2SC1013 1.10 2SC1407 1.10 23D213 12.42 AN245 7.59 UPC575C2 2.79 LA4400 4.95 

2SA719 0.56 2SC710 0.39 2SC1017 1.42 2SC1419 1.44 2SD234 1.42 AN247P 6.90 1JPC587C2.. 2.45 LA4430 4.14 

2SA725 0.59 2SC711 0.37 2SC1018 ' 1.89 2SC1444 4.97 2SD235 1.77 AN264 3.30 UPC1009C 6.00 LM1820 2.25 

2SA733 0.49 2SC712 0.39 2SC1030 4.11 2SC1446 1.54 2SD261 1.10 AN277 3.54 UPC1020H 4.03 LM2902A 3.66 

2SA740 4.37 2SC730 6.44 2SC1034 12.65 2SC1447 1.58 2SD313 1.72 AN313 9.78 UPC1025H 3.11 STK011 9.66 

2SB54 0.52 2SC732 0.46 2SC1o6o 1.65 2SC1448 2.95 2SD315 2.22 AN315 426 UPC1028H 2.83 STK015 11.04 

2S856 0.52 2SC733 0.85 2SC1o61 1.65 2SC1449 0.86 2S0325 1.34 AN331 9.66 UPC1032H 2.25 STKOl6 13.82 

2SB75 0.64 2SC734 0.61 2SC1096 1.42 2SC1472K 125 2SD330 1.70 AN7115 3.68 UPC1156H 3.80 
SST -11°4323420.04 2SB324 0.66 2SC735 0.46 2SC1098 1.54 2SC1175' 1.17 2SD350 9.66 AN7150 4.26 UPC1185H 34.58 STK433 12.88 

2SB435 2.10 2SC738 0.49 2SC1114 11.04 2SC1509 0.88 2SD358 1.75 HA1137W 5.02 TA7045M 3.57 STK439 19.55 

2SB507 4.56 2SC741 0.42 2SC1116 1.17 2SC1520 2.08 2SD359 0.98 HA1156W 3.54 TA7061AP 2.90 PLLO2AG 12.19 

2SB514 2.12 2SC756 3.91 2SC1128 1.17 2SC1550 1.65 2S0360 1.10 HA1199 3.84 TA7074P 8.51 SG613 13.80 

2SB523 1.51 2SC772 0.56 2SC1129 1.30 

DISCOUNTS (Semiconductors only) Orders over $25, less 10 percent - over $50, less LATEST JAPANESE 15 percent - over $100, less 20 percent - over $250, less 25 percent. 

SEMICON MANUALS 
SE ICOADUCTOR IMPORTS . . TRANSISTOR 
P.O. BOX 43, CROYDON, NSW 2132 
Pack, Post and Handling Charge - $2 
Items ex stock will be despatched within 48 hours; 
items not immediately available will be ordered ex 

Japan by Air Mail delivery and should be received 
within max. 4-6 weeks. All enquiries must 
Include SAE for reply. 

SALES AGENT:' 

PRE-PAK electronics p/I 
10 West St, Lewisham, NSW. 

PHONE: 569-9797 

SUBSTITUTION MANUAL 
TRANSISTOR MANUAL 
LINEAR IC MANUAL 

v'; DIODE MANUAL 1S Series 

lblr} FET MANUAL 2SJ, 2S K, 3S 
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HIOKI 3012 
Thin 

Drop -Proof 
Multimeter 

Our little pocket 
tester is so slim, small 
and light you might overlook 
the fact that it is a rugged, hard- 
working precision instrument - 
tougher than most multimeters 
twice the size. It can fall from a 

work bench (1 metre high) and still work perfectly well. 
The "DROP -PROOF" pocket multi -meter demons- 

trates our claim that "HIOKI puts you years ahead". It 
gives you the advantage of HIOKI Core Magnetic TAUT 

/ 

'Only 22mm thick and can drop from a 
height of 1 metre without any harm. 

Specifications: 
DC VOLTAGE :03, 3, 10, 30. 100, 300, 1000V 

20k WV, *3% of F.S 
DC CURRENT :(50µA), 1, 3. 30. 300mA 300mV 

drop, t3% of F.S 
AC VOLTAGE :10.30. 100, 300, 1000V 10kfl/V, 

*4% of F S 
RESISTANCE :10k, 100k, 1 Ma (Rc 100f1) *3% of 

Scale Length 
POWER SOURCE :1 5V (Size AA) 

ACCESSORY CIRCUIT: Meter protecting circuit Circuit 
protecting 0 5A fuse DCAC1000V measuring terminal 

OUTPUT terminal 
METER :TAUT BAND type (with mirror scale) 

DIMENSIONS :Approx 140HxB4Wx22Dmm (Max 26D) 
Apprx 250g 

ACCESSORIES :Test leads. 0 5A Spare tuse 
Soft case. Strap 

BAND for precise readings. 
It is friction -free and is remarkably 

resistant to shock. 
The pencil type leads fittted with 

guards are a pleasure to handle, 
especially when testing complex 
electronic circuits, etc. HIOKI inno- 
vation is apparent in every detail. 

HIOKI PUTS YOU YEARS AHEAD! 

SYDNEY 6016600 MELBOURNE 3296511 
BRISBANE 525231 ADELAIDE 466411 PERTH 4466622 H. ROWE 

& CO. PTY. LTD. 
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Project construction and debugging is so much easier if you have the appropriate test equipment. The same applies when servicing 
manufactured electronic equipment. Our first Test Gear book was extraordinarily popular. Test Gear 2, assembles 27 of our test 
instrument projects published over the last few years in one handy volume, including: 487 Audio Spectrum Analyser, 320 Batt ry 
Condition Indicator, 717 Crosshatch Generator, 135 Digital Panel Meter, 132 Experimenter's Power Supply, 719 Field Stren!th/ 
Power Meter, 140 1GHz Frequency Meter, 141 Logic Trigger, 129 RF Signal Generator, 139 SWR/Power Meter, 222 -Transistor 
Tester, 148 Versatile Logic Probe - and more. Price: $3.95 plus 55 cents postage and handling, from ETI, Subscription 
Department, 15 Boundary St, Rushcutters Bay NSW 2011. Also available from newsagents and selected electronics suppliers. 
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50,000 Homes will be 
burgled this year .. . 

55,000 Cars will be 
stolen this year .. . 

re YOU protected? 
These days, strong locks are not enough. Crime is on the increase - and the odds are that 

sooner or later, you or your family will become a victim. 

These days, you need all the protection you can get. And being technically oriented (you must 

be or you wouldn't be reading this magazine!) you can use your knowledge to help protect 

yourself against intruders. 

Because you're technical, you can install your own intruder alarm systems at a fraction of the 

amount you'd pay to have a 'professional' alarm company install very similar equipment. 

INSTALL YOUR OWN INTRUDER 

ALARM & SAVE: 

Now: a professional alarm 

system for home installers. 

s595 
Cat L-5102 

This quality alarm module is the 'brains' behind a fully 

comprehensive 
alarm system that you can install in your home, 

office, factory, etc, at a fraction of the cost of an equivalent 

commercial alarm system. 

As with professional systems, it features both 'normally open' (NO) 

and 'normally closed' (NC) sensing loops, for various types of 

sensors. For example, magnetic reed swtiches in a 'NC' loop end 

under -carpet pressure mats in a 'NO' loop. It also features both 

time delays to allow for legitimate entry and exit. It operates from 

either internal batteries, or from an optional 'plug -pack' mains 

power adaptor. In use, it looks like a small 'bookshelf' loudspeaker, 

so it is very easy to camouflage (and thus difficult to detect). 

Comprehensive 
instructions are supplied - they enable almost any 

home handyman to install the alarm system to at least commercial 

standards. And you save hundreds of dollars in doing sol 

MAKE EXTRA MONEY! 
Using your technical knowledge. you can start your own alarm 

installation business rrr, your spare time. Friends. neighbours, 

tc . Thrn''. money to be made in burglar alarms! 
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Perhaps you'd like to put in an alarm system to protect your family, 

but don't know whether you can do it. YOU CAN! 

But don't take our word for it we have ;traduced a special 

layman's guide called 'How to install your own burglar alarm' 
It tells you all you want to know about the various types of alarm 

systems and how to install them - 
Copies are available for onlyand 

its exclusive to DickAWL 
$1.50 tram anySmith. + 

Store or re -seller 
Dick Smith ., 

SEE 
DICK SMITH ELECTRONICS 

OUR OTHER ADS IN THIS 

& R LIST RS I K 
SMITH STORES OF 

ISSUE 

OUR PRODUCTS 

l5tsr 
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Lab Notes 
Walking rings . . . and other miracles 
A common task facing the electronics designer is that of 
producing simple digital counter/ divider networks which 
produce an output frequency or count rate that is some 
fixed fraction of an input frequency or count rate. Here's 
how to do it. 

DIGITAL DIVISION, or counting, is a 
fairly straightforward task - providing 
you know how (!), chiefly involving the 
manipulation of circuit `blocks' to 
economically or conveniently do the 
task required. But, as the old saying 
goes, there's more than one way to skin 
a cat ... 
4013 and 4027 flip-flops 
The two most basic counter/divider 
ICs in the CMOS range are the 4013 
dual D -type flip-flop and the 4027 dual 
J -K flip-flop. Figure 1 shows the 
outlines and pin notations of these two 

01 

01 

CLK 1 

RESET 1 

DATA 1 

SET 1 

OV 

4013 

V. 
02 
02 
CLK 2 

RESET 2 

DATA 2 

SET 2 

_0201 

0202 
CLK 203 

RESET 2 0 4 

K2 0 5 

J2 0 6 

SET 20 7 

OV06 

devices, which each contain two 
independent flip-flop stages sharing 
common supply connections. Each of 
these packages can be used to give 
division ratios or 2, 3 or 4. 

A single 4013 `D' stake can be made 
to act as a divide -by -two counter by 
grounding its SET and RESET pins and 
coupling its DATA pin to its Q output, 
as shown in Figure 2a. A single 4027 
J -K stage can be made to act as a divide - 
by -two counter by grounding its SET 
and RESET pins and connecting its J 
and K pins to the positive supply rail, as 
shown in Figure 2b. Both of these 

Ray Marston 
circuits change state on the positive - 
going transition of the input clock 
signal, which must have rise and fall 
times of less than 5 us. The 4013 is very - 
fussy about the shape of its input clock 
signals and tends to be rather 
temperamental in operation. The 4027 
is not too fussy about its clock signals 
and is very easy to work with. 

Ripple counters 
Figure 3 shows how two divide -by -two 
`D' or J -K flip-flop stages can be wired 
in series to give an overall division ratio 
of four (22). Figure 4 shows how three 

6 V. v. 
15i 01 

14 01 F 

°20UT 
D 

13 

i 12 

CLK 1 

y RESET 1 
F in Cl -- C 

11 i 51 S A 
1 

i 10i 
9DSET1- 

Jl ó 
R 

4027 4013 

Figure 1. Outlines and pin notations for the versatile 4013 dual -D 
and 4027 dual J -K CMOS flip-flop ICs. 

L 
Fin O-, 

D 0 

C 

S 

F F 

2 4 

O 

. R t] 

i)7n 4013 

LD 0 

S 

R i5 

O 

4013 

L D 0 

C 

4~. R iS 

/7771 4013 

Figure 4. Two versions of a divide -by -eight ripple counter using D - 
type (top) and J -K (bottom) flip-flops. 

Figure 2. Divide -by -two counters made from D -type (left) and J -K 
(right) flip-flops. 

Figure 3. D -type and J -K versions of a divide- by -four ripple counter 

2 22 2^ 

Figure 5. How a chain of D -type flip-flops can be linked to provide a 

divide -by -2 ripple counter. 
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An occasional series in which we discuss in- 
teresting circuit techniques, circuits we have 
tried in our own laboratory but not developed 
as a project, practical notes on projects, mea- 
surement techniques for hobbyists etc. 

CLKC jUj{.TV. 1212C11.., v. 012 C 1 6 > v 
RESET( >NC Dei > 011 013 C > 011 

07C >01 06C > 010 014 C D 010 
oeC >02 07C > 08 O6C >08 
05( >NC 04( > 09 05 C D 09 
04C >03 03C > RESET 07 C 5 RESET 
0VC 7 e>NC 02C > CLK 04 CLK 

OVa8 9 >01 OV C8 9>01 

CLK 

RESET 

4024 

7.STAGE 
RIPPLE 

COUNTER 

OV 

01 

02 

03 

04 

05 

06 

07 

CLK 

RESET 

4040 

V. 

12.STAGE 
RIPPLE 

COUNTER 

OV 

01 

02 
03 
04 
OS 

06 
07 
08 

09 
010 
O 11 

012 

CLK 

RESET 

4020 

14 -STAGE 
RIPPLE 

COUNTER 

Figure 6. Outlines (above) and functional diagrams (below) of three popular CMOS multi -stage ripple counter ICs. 

such stages can be wired in series to give 
a division ratio of eight (23). Note that 
each counter stage is clocked at 
precisely half the rate (an octave below) 
of the preceeding stage, so that the 
clock signal seems to `ripple' through 
the counter chain. Also note that, as 
is made clear in Figure 5, the final 
division ratio is equal to 2n where 
'n' is the number of counter stages. 
Thus, four stages give a ratio of 24 = 16, 
five stages give 25 = 32, six give 26 = 64, 
seven = 128 and so on. 

A detail not made clear in the above 
diagram is that, since the counters of 
a `ripple' circuit are effectively wired in 
series, the propogation delays of the 
individual stages in the counting chain 
add together to give a fairly long total 
delay at the end of the chain. If each 
stage has a delay or 100 ns and there are 
ten stages, the total propagation delay 
is 1 us. Consequently, the first output 
signal will not change state until 1 us 
after the arrival of the original input 
clock signal that initiates that change of 
state. The counter states of the `ripple' 
type of counter are thus not in perfect 
synchrony with the original clock signal 
and this type of circuit is consequently 
known as an asynchronous counter. 

The 4013 and 4027 counters can be 
cascaded to give any desired number of 
ripple stages. When more than two 
stages are required it is usually 

economic, however, to use a special- 
purpose MSI ripple -carry binary 
counter/divider IC. Figure 6 shows the 
outlines and functional diagrams of 
three popular ICs of this type. 

The 4024 is a seven -stage ripple unit 
with all seven outputs externally 
accessible. It gives a maximum division 
ratio of 4096. The 4020 is a fourteen - 
stage unit with all outputs except 2 and 
3 externally accessible; and ít gives a 
maximum division ratio of 16 384. 

01 

04 

OS 

06 
07 
08 
09 
010 

011 
012 

013 
Ola 

Figure 7 shows the outline and 
functional diagram of a special-purpose 
ripple -carry unit, the 4060. This is 
another fourteen -stage unit, but does 
not have outputs 1, 2, 3 or 11 
externally accessible. The special feature 
of the 4060 is that it incorporates a 
built-in clock oscillator circuit. The 
diagram shows the connections for using 
the internal circuit as either a crystal or 
an RC oscillator. 

The 4020, 4024, 4040 and 4060 ICs 

012 C 

4.) 

D v. 
013 C > 010 RESET 

014 C > 09 

06C D oº 
OS D RESET 

CLK 

07 D CLK 

04i 5 OSC 
OSC 

ovC 8 9 > OSC 

OSC 

9 

o 
NC 

(d) 

(b) Y. 

14 STAGE 
11 RIPPLE 

COUNTER 
ANO 

INTERNAL 
9 OSCILLATOR 

OV 

RC OSC 

04 

05 
06 

07 
08 

09 
010 

012 
013 

014 

C (SETS 
FREQUENCY) 

Figure 7. Outline (a), functional diagram (b) and alternative oscillator connections (c and d) for 
the 4060 fourteen -stage ripple counter. 
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Some of AUSTRALIA'S LOWEST COMPONENT PRICES (Now Lower 

Note: Regular Prices not temporary specials - keep us In mind for that next order. STILL!) 

POTS 40c 
(LINEAR Vi" 

ALUM. SHAFT 

Linear potentiometers 
rotary carbon 
500 Ohm. 1K. 56. 

50K, 100K, 250K, 
500K, 1M, 2M. 

(Duality Large red LEDS well dllused LEDS 
wide viewing angle. 
15c each. 51.40 per 10. 5110/K. $12 a 100 
(Duality MOUNTING CLIPS 3c ea. ea. 15c each 52.70/100 

Best value 
No brag 
,lue1 fact 

1-1 
TRIMPOTS 14c 

1K, 2K. SK, 10K, SOK, 100K, 
512 a 100 (10mm) 250K, 500K. 1M, 2M 

Trade/govt./S.T. exempt: welcome. 
Send for special lists (e.g. 529 a 100 TRADE 
pots and 599 a 1000 LEDs plus tax If ENTRANCE 
applicable. Small quantities also. 

p METAL CAN TRANSISTOR 

13c BC 107 BC 108 BC 109 
13c 

10 for 51.20 100 for $11 

Epoxy BC178. BC109 same price 

1 Amp. DIODES 
50V 1N4001 - 6c 

100V 1N4002 - 7c 
400V 1N4004 - 8c 

1000V 1N4007 - 11c 
10% oil 100 SAME 

$31/2 a 100 SIGNAL 
DIODE IN4148 

$29 a 1000 4c each 

4c ELECTROS 
(UPRIGHT) 

(per 100 prices In 
Cap. 16V 

0.47uF 
1, 2.2. 3.3. 4.7, 10uF 

22uF 
33uF 
47uF 

100uF 
220uF 
470uF 

1000uF 

4c(13V1) 
5c(53%) 
6c(53V4) 
8c(54) 
9c(55) 

100(56) 
12c(58) 
16c(512) 
22c(518) 

brackets) 
25V 50V 

5c(533/4) 
6c(53%) 
7c(54) 
9c(55) 

10c(56) 
12c(57) 
16c(S10) 
22c(516) 
30c(525) 

6c($4) 
7c(54) 
8c(55) 

1Oc(56) 
11e(57) 
14c(511) 
35c(517) 
45c(530) 
75c(550) 

4c POLYESTER 
FILM CAPS 

E12 10% 100V 

.001 - 4c .01 - 5c .1 - 10c 
.0012 - 5c .012 - 6c .12 - 11c 
.0015 - Sc .015 - 6c .15 - 12c 
.0018 - 5c .018 - 6c .18 ,- 14c 

.0022 - 5c .022 - 6c .22 - 15c 

.0027 - 5c .027 - 6c .27 - 16c 

.0033 - 5c .033 - 7c .33 - 18c 

.0039 - Sc .039 - 7c .39 - 19c 

.0047 Sc .047 - 7c .47 - 20c 

.0056 Sc .056 - 8c 

.0068 - 5c .068 - 8c All values 

.0082 - 5c .082 - 9c in uF 
10% off 100 same uF 

SCRs C106Y1 
40c 

C122E 
$1.20 

SCRs: 
0.8A 30V C103Y - 35 
0.8A 200V C103B - 60 
4A 30V C106Y1 - 40 
4A 400V C106D1 - 75 
BA 400V C122D - $1.05 
8A 500V C122E - 51.20 

5y$ E12,2.2 Ohm to 4M7 

11/2 C each %w or 

112 C NEW TOP QUALITY 
9c 

eaach 

100 same Ohms 

CARBON FILM 2c each V:w or 

RESISTORS PERFECTS ONLY $1.40 a loo same Ohms 

CONSISTANTLY 
DIGGERMAN ELECTRONICS LOW PRICES 

TRIACS: 

6A 400V SC141D 
10A 400V SC146D 

DIAC ST2 
Chart to identify leads 
Plus trigger Info. 

- 51.30 - 51.50 - 35 

- 10c 

25 A 400V 

SC260D TRIAC 

C37D SCR 

EA. $2.50 

Keep electronics a hobby and not a luxury, compare our prices and buy from 
us. Same day Iurnarounf service (unless swamped). All goods top 
qualify and new. No minimum order. One PIP charge of 45c regardless 
of quantity Advert current 3 months for late readers 

P.O. BOX 33, CORAMBA, N.S.W. 2466 
CONSISTANTLY 
BETTER SERVICE 

THE GREATEST RANGE OF CALCULATORS AND COMPUTERS IN AUSTRALIA 

ASK OUR PRICES LAST - WE ARE 

NEVER KNOWINGLY UNDERSOLD COMPUTERS 
The CBMT" Computer 

Business System 
New 3000 Series now available. 

2023 Fre,ov teen 

Tractor Feed Printer 
2022--- 

1 

G 

c, a....m,.. CBM 

2001.16/32 

-.E`_ 
Or- CBM 

HARDWARE - SOFTWARE 

AUTHORISED DE ALER 

commodore 
Dual Drive Floppy Disk 

2040 

o,-,-,.,.. CBIVI 

PACKAGE DEAL!! 
Ti59/PC100C 
$510 ($450) 
LOWEST EVER 

(May only) 

a Modules 58C/59 
$34.50 ($30.50) 
Pakettes 58C/59 
$9 ($8) 

TI58C $127 ($112) e 3 Rolls Therm Paper 

1159 $299.90 ($265) $12 ($10.50) 

PC100C $237 ($210) e 40 Mag Cards 

1155 $61.50 ($54) $15 ($13.50) 

MOM 

Values: 100, 500 Ohm, 

NEW CASIO fx8100 
Super Scientific - 46 functions 

PLUS 
Clock Calendar 
Alarm 
2 Countdown 
Alarms 
Stopwatch 

$71.90 ($63.90) 

ALSO 
fx502p $149 ($135) 
FAI $43.50 ($39) 
fx310 $31.50 ($28) 
fx510 $41 ($36) 

10-55 35 

8K PET 
SPECIAL $1190 

PLUS FREE!! 

16 Programs and 
Program Manual ($233) 

HEWLETT-PACKARD 
Count on quality - use HP's. 
HP41C Calculator 5359.90 (5323) 
HP41C Accessories: 

Card Reader 5237 (5213) 
Printer/Plotter 5425 ($382) 
Memory Modules 556.40 (549.10) 
Application Packs $56.40 (549.10) 

$15.70 (513.60) 
57.50 ($6.50) 

525.10 ($21.80) 
$184.50 ($165.50) 

$148 (5133) 

Solution Books 
Thermal Paper 
40 Map Cards 

HP34C, 210 steps 
HP33C, 49 steps 
HP33E, 49 steps $111 ($99.75) 
HP32E Sci'Stats 587 (578) 
HP31E Scientific $63 ($56.50) 
Also HP97, HP29C, HP19C, HP38C, HP38E, 

HP37E. 

e Prices In brackets exclude sales tax. 
HP ONLY - POST FREE APRIL. 

THE APF 
IMAGINATION 

MACHINE 
$990 post free - PLUS PROGRAMS - 

COMPLETE COLOUR 
HOME COMPUTER 

Pack and Post - All LCD models $1.50 
anywhere in Australia. Otherwise $2.50 
for NSW, elsewhere $3.50 per order. 
(Extra $1.50 for registered). Sales Tax 
Forms must be duly signed and stamped 
(Forms available). 

111::g LEASING ARRANGED 

Copy and complete. 
Please debit my Bankcard $ 

No Expiry Date 

Signature 

Name 8 Address 

ELECTRONIC CALCULATOR DISCOUNTS 
Phone (02) 624-8849 (8am till 3pm) PO Box 106, Baulkham Hills, NSW 2153 
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Figure 8. A divide -by -three 'walking ring' or 'Johnson' counter using 
J -K flip-flops. 

are all provided with Schmitt trigger 
action on their input terminals and 
trigger on the negative transition of each 
input pulse. All counters can be set to 
zero by applying a high level on the 
RESET line. 

'Walking ring' or 
'Johnson' counters 
An alternative to the ripple type of 
counter is the so-called 'walking ring' or 
'Johnson' counter. In these counters, all 
stages are clocked in parallel and the 
stages are cross -coupled so that the 
response of one stage to a clock pulse 
depends on the states of the other 
stages. 

Figure 8 shows the connections for 
making a divide -by -three counter from 
two J -K stages and Figure 9 shows the 
connections for making a divide -by -five 
counter. 

A major advantage of the 'walking 
ring' or 'Johnson' counter is that, since 
all stages are clocked in parallel, the out- 
puts of the completed counter are 
subjected to only a single stage or 
propagation delay. Consequently, the 
system gives synchronous operation and 

F1 

Figure 9. A divide -by -five Johnson counter using J -K blocks. 

ICs such as the 4018, rather than the 
4013 or 4027. The 4018 is a five -stage 
'Johnson' counter that can be made to 
divide by 2, 3, 4, 5, 6, 7, 8, 9 or 10 by 
merely cross -coupling its terminals in 
suitable ways. The IC features a Schmitt 
trigger on its clock input line and clocks 
on the positive transition of the input 
signal. 

Figure 10 shows the outline and 
functional diagram of the 4018. Figure 
11 gives methods of cross -coupling 
the IC to give division ratios from two 
to ten. On even division ratios, no 
additional components are needed. On 
odd ratios, a two -input AND gate is 
required in the feedback network. This 
gate can be a single 4081 AND stage, or 
can be made from two 4011 NAND 
stages. 

Greater -than -10 division 
Even division ratios greater than ten can 
usually be obtained by simply cascading 
suitably scaled counter stages, as shown 
in Figure 12. Thus, a divide -by -two and 
a divide -by -six stage give a ratio of 
twelve, a divide -by -six and a divide -by - 
six give a ratio of 36 and so on. 

Non-standard and uneven division 

DIVIOEBy2 a1 TO DATA 

TO DATA 

TO DATA 

TO DATA 

TO DATA 

TO DATA 

DIVIDE -By -a - TO DATA 

TO DATA 

DIVIDE -BY -10 05 TO DATA 

DIVIDE.BV3 
Ul 

DIVIDE.BV1 

ñ 
DIVIDE -BV -6 

Ó 

DIVIDE -BY -B 

ñ 
DIVIDE-BV7 _ 

04 

04 
DIVIDE -BV -9= 

03 

ó: 

ü3 

a4 

74 4081 

OR 

F 

5 

outputs give glitch -free decoding. ratios are obtained by using standard 
counters, such as the 4018, and h 4011 

4018 divide -by -n counter decoding their outputs to generate 
When count numbers greater than four 
are required, it is economic to use MSI 

suitable counter -reset pulses on 
completion of the desired count. 

CONNECTIONS FOR DIVIDE -BV N OPERATION 

Figure 11. Methods of connecting the 4018 
for divide -by -two to divide -by -ten operation. 

DATA C 1 V16 ) v. 
PRESET 

JAM INPUTS V. Fin - 

J1 J22JJ3J4J4 6 
J1 C RESET ENABLE 10 5 S Fin 

J2 C 

620 
IT 

CLK 

) 05 

J5 

CLK i 14 5 -STAGE 
DIVIDE -BV -N' 

JOHNSON 

4 

6 

-C-1-2 
,-- 0) 

5 03 C 

J3 C 

04 
PRESET 

DATA 1 COUNTER 11 

13-05 
>- 04 

Fin 

OV 48 9 
ENABLE 
J4 

RESET 15 
8 

OV 
Fin - 10 

Figure 10. Outline and functional diagram of the 4018 presettable 
divide -by -n counter. 
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12 
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36 
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1 
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1000 

Figure 12. Typical examples of division by numbers greater than ten. 
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Performance 
Kenelec (Aust.) Pty. Ltd. 

48 Henderson Rd, Clayton, Vic. 3168. Tel. (03) 560-1011. NSW (02) 439-3954. SA (08) 223-2420. OLD (07) 262-2223. WA (09) 444-5826. 

VOLTAGE 
ANALYSER 
Voltage indicated: 

6, 12, 24, 50, 110, 
240, 415 \^" 

J 

's 3 
g " MASTER CHECK 

e4 I e Cannot be over ranged. 

"IN 
Indicates AC or DC Voltage. 

e Automatic Voltage indication. 
Read off polarity at a glance. 

e Designed for Australian conditions. 
7 Voltage indication steps by L.E.D.'s 

Robust lightweight plastic construction. 
AC or DC Voltage Check from 6 to 415 Volts. 

Useable on battery operated devices to three phase AC. 
Available from Electrical Wholesalers throughout Australia. 

ALSO AVAILABLE Multi -Check - Handy solid state continuity checker. 
Will check AC or DC Voltages from 4.5 to 415 Volts. 

BELL INSTRUMENTS PTY. LIMITED 
Garema Circuit, Kingsgrove 2208 NSW. 
PO Box 154. Tel (02) 750-6000. 

74 Raglan Street, Preston 3072 Vic. 
Tel (03) 44-5021. 
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Turn 
tables 
$99 = 

A qua belt - 
drive drive turntable (illustrated) - 
complete with base, cover and mag. cart. 
ALSO. Last stocks of BSR auto -changers. 
11" platter, rim -drive, chassis only $35 

Hill accessories O Add or replace tweeters in yo - 
'41° ur hi-fi system. Ultra wide 

dispersion 2-20KHz, 102dB 
sensitivity for even low power 
speakers. 8 ohm imp, 
big SOW rating (max.)s9.50 
Were selling at $14.50 

SPEAKER CROSSOVER NETWORKS - 
2 way, SKHz x 'over freq, 30W power, 

6dB/oct rolloff, was $4.50 $2.90 
3 way, IKHz, 5KHz x'over, 40W power, 

6dB/oct rolloff, was 57.95 46.23 
3 way, 600Hz, 3KHz x'over, SOW power, 

12dB rolloff, was $12.50 $ gSo 
3 way, 600Hz, 3.SKHz x'over SOW power 

12dB rolloff, new model $12.90 

STEREO PAIR SPEAKER 

SYSTEM 

PR 

50H z-15 K 
Hz, 8 ohm 
IOW power 
8" woofer, 
2" tweeter 

Bookshelf speakers, only 
450x280x120nmt. walnut 

s69 

IESOA 
Hand-held comp- 
ression 
big CB/ 11110 

with 
1I111111II 

Amateur $15.50 
talk -power. 
WAS $22.50 now SA E$7 

New, first quality HIGH 
FREQUENCY cassettes - 
Fully G'TEED by manuf. 
C-60 low nise1-9ea 10+ 
C-60 low noise 99c 89c 
C-60 hi energy 1.39 1.19 
C-90 low noise 1.49 1.29 
C-90 hi energy 1.99 1.69 

_ --, 
ópIENiNG 
SIVECIAES 
1 8 3.5mm plugs and sockets 
2 4 6.5mm stereo plugs & sockets 
3 6 2 pin din plugs and sockets 
4 4 5 pin din plugs and sockets 
5 8 2.Imm DC plugs & sockets 
6 8 2.5mm DC plugs 6 sockets 
7 15 alligator clips, asst. sizes 
8 2 PL -259 UHF plugs 6 sockets 
9 4 std 3AG panel fuseholders 
10 8 3AG asst. types fuseholder 
11 20 3AG asst. fuses 250mA-30A 
12 8 asst. bezels/lamps 6,12,240V 
13 10 asst. slide switches 
14 8 asst. tog/rot/push switches 

,15 4 asst. types ferrite rods/coils 
16 8 mini vol. controls (trans cad) 
17 10m single core shielded cable 
18 8m twin fig. 8 shielded cable 
19 6m 4 core shielded cable 
20 20m light speaker cable, col -coded 
21 l2m heavy speaker cable col -coded 
22 Sm 10 strand rainbow cable 
23 3m 16 strand rainbow cable 
24 4 asst relays, various voltages 
25 8 EHT car radio suppressor res. 
26 5 asst. cermet multiturn prestet 
27 6 asst. RF/1F coil kits 
28 5 asst. tuning gangs, trans. red. 
29 20 asst. knobs, I." shaft 
30 6m 3 core 7.5Amp mains cable 

AATEAAA BOOSTER 
Wide band RF amp improves 
AM/FM radio reception like 
you wouldn t believe! G'TEED9 

OPEN 

7 
DAYS 

has moved... 
2,3,4 TELEPHONE INTERCOM! 

All MASTER SYSTEM 

For private and 
alar swat and 
conversations, 

us 

new 
wall or desk mounting models. 
are easy to instal- 6 mths g'te 
2STATION - 9v batt. $39 PR 

' 2 STATION - DOORPHONE SET 
with 'open' button, $41 .50 PR 
2-10 STATION ALL MASTER - 
supply 12v de ¡A ($11.501,3 wire 

plus extra I for each station used, easy to 
instal with Instructions supplied.529.90 EA 

i WANTED TO BUY 

We have CASH available Q 00 for buying 
all kinds of ele - 

O O O O ctronic TEST 
EQUIPMENT, 
esp. CRO's, 

p O and all types 
of good qual- 

ity CB/AMATEUR RADIO 
equipment in good cond- 

ition for our enthusiastic customers. 

Largest range in Sydney- tape recording. 
communications. FA sy tem, singing/sta- 
ge models. Over 50 to choose from. 
OPENLNG SPECIALS - All with ON-OFFsw 

General purpose DYNAMIC, with stand etc 

$19.50, save $6, now only... $13.50 
100Hz-10KIiz, 50K imp, was 

General purpose ELECTRET CONDENSE, 
50}1.-13KHz 600 ohms imp, 

16. wa $22.50, save $6, now...$V 49 
FM WIRELESS MIC. - Tunable 88-106MHz 

100m range, was $29, now.. s22.99 

..to new 
DreflUSes. 
la W1ST ST 
LEWISHAM 

C IT 

---PARRaATTA 
RD--- 

\.. ST IWI 

N.S.W. PH:569-9797 

PRE-PAK electronics 
P.O. Box 435 CROYDON 2132 

MVI la West St. Lewisham. N. SW. 

. Ph: 569-9797 fl/,osr 

MASTER/SLAVE 
combinations, 9v® 
bat.. AC adaptor 
range,), up to t 1 me[rc 
range I easy to instal, 1,11N....Nee/de 
wiring supplied, all guarantees. 
2 STATION - I master, I slaves' 

was $14.50, now. `` 
2 STATION - Doorphonc, was 

$16.90, save $3.$ 3.90 
3 STATION - I master, 2 slave 

was $29.90, now.¡` 
4 STATION - I master, 3 slave _cos 

was $37.50, now $Lv J 

STATION 
INTERCOM 

IN 

CB CRYSTAIS 

Chan 

DSUPER SCOOP BULK BUY!? II 

r177......1 Were $4.50, (trans $2.50 
and rec, save 52pr 

EACH 
Buy 10 or more, only 

Over 2000 available, but be quick 
as stocks won't last -ORDER NOR' 

Frequency Chan Frequency 
27.015 12 27.155 

All new and g'teed 

2 27.025 13 27.165 
3 27.035 14 27.175 
4 27.055 15 27.185 
5 16 27.195 

17 27.205 
18 27.225 
Marine 27.880 
Marine 27.890 
Marine 27.900 
Marine 27.910 

6 

7 

8 

9 
10 
t1 

27.065 
Sold Out! 

27.095 
27.105 
27.115 
27.125 
27.135 

POWER SUPPLY 
BATTERY ELIMINATORS 

Switched voltages 
6, 7.5, 9V at 300mA$799 

4 way universal DC plugs 
6V, 9V, 12 V at 500mA... 

* STEREO CARTRIDGES 
Deluxe Jeleo magnetic cart- 
ridge for popular replacem- 
ent, suits 'most turntables, 
10Hz-20KHz response fin (stylus $7.50), was $14.50, save $4 50 

SUPER QUALITY Jeieo magnetic cartridge 
with superb sound, 10Hz-27KHz 
response, 1.5-3 gms tracking, 

s45o headahell incl. for Jap turntables 
(stylus $11.50), was $22.50, now save $8 

1Al KIT " 
for 

DO - IT - YOURSELFERS 
Large range, easy to build with instruction 

EA DREAM 6802 kit, keyboard 5149 
Power supplier IA $38, 3A 549ea 

ET1-140 Digital Freq. meter $199 
ETI-470 60W Power Amp, ea $29. 
ETI-471 Stereo Pre -amp $49.90 
ETI-472 Power Supply kit $42.90 
EA Electronic Lock Kit -basic $15 
Light Dimmer or Motor Speed 

control kit, 700W rating $4.95 

many RIUITIfi1ETERS 
Large range to choose from 
....at least 15 different 
models and several brands 
plus 5 digital meters 
You pick the BESE for you! 

OPENING SPECIALS 
Arles 200H (illus) 20K/V 

16 usefull ranges $19.50 ea. 
University C7080 20K/V 6" scale labor- atoryA meter, incl. AC Amps,V 

5KY AC or DC, over 23 range o 
Noise SK -100 has 100K/V sensitivity, 22 

good ranges, was $89, now only $65. 

SCOOP PURCHASE 
12v BUZZERS 

High output, solid state. 
audible warning devices, 
were 55.50, now only... S 

12v PUSHERS 
Heavy duty, for 2, 3, or 4 

Lamps, use as turn 
indicator or hazard "' 
flasher or replace- V 

ent. Available as 2 or 3 pin. 
HAZARD FLASHER - Ready wired 
with illuminated lever switch and aL 

easy instal instructions, complete 

Huge range of AUTO ELECTRICAL PART 
and ACCESSORIES incl. switches, wires, 
terminals, fuses etc. - 

CAR INTERIOR LIGHT FADERS 
iiiiiAutomatic Fade -Away 

7 holds light ON after door S 
closed - no more gropeing 
in the dark. connects to door sw. 
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30 Audio Projects $3.95 Top Projects Vol.4. $3 3600/4600 Synthesizers $12.50 Simple Projects Vol.2. $2.95 

Project Electronics $4.75 

Australian CB $3.95 

Test Gear 1. $3 

t 
TE! 
-meterin 

eW10 l 
digit? 

sly 
vn 

on in 

HERE 
THEY ARE! 

COLLECTIONS OF 
THE 'BEST FROM ETI' 

''''';'-'%:-.-- ' í = : ;. =% Circuits No.2. $2.95,.,s:l%.-'';.-;..iii-: /.:i.i w:%-- .;: -,..-:. 
,._- 

41t 
.2s 

Qº, 

se 

1,1 r F o, 

Top Projects Vol.5. $3 

Forget leather -cased editions of Moby Dick, papyrus printings of ancient 
classics and first editions of Gone With the Wind! The dedicated elect- 
ronics enthusiast puts an investment on his bookshelf with the ETI 
Collection - an investment in hours of pleasure in building and using 
projects that are backed by one of the world's largest electronics 
magazines. 

From electronic music, through audio, to CB radio, the ETI Collection 
ranges the whole field of electronics. 

Please send me: Test Gear 1 03600/4600 Synthesizers. 
030 Audio Projects. Circuits 2. Project Electronics. 
Top Projects Vol.4. OTop Projects Vol.5. Aust. CB. 

I enclose $ (inc. postage). 

Name 

Address 

Post Code 

HOW TO ORDER 
The books in this collection are available from most news- 
agents or directly from ETI. The only exception is the Inter- 
national Synthesizer book which is only available from us and 
a limited number of specialist suppliers - it is not sold by 
newsagents. Send your order, enclosing a cheque or money 
order (and including postage where appropriate), to: 

Electronics Today International 
Subscriptions Department 
15 Boundary St 
Rushcutters Bay NSW 2011 
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 Test Gear 1 

Your confidence to tackle more complex projects will increase dramatically if you 
have the right test equipment to troubleshoot,. fault -find and generally understand 
the operation of the circuits you build. Why not build your own test equipment, 
saving money and learning as you go? 

Contents include: Audio Level Meter, Impedance Meter, Audio Millivoltmeter, 
Simple Frequency Counter, Phase Meter, Temperature Meter, Audio Signal Generator, 
Audio Noise Generator, and many more. 
Price: $3.00 plus 45 cents post and packing. 

ETI Circuits No. 2 
This giant compendium of circuits has been assembled from the 'Ideas for Experimen- 
ters' section of Electronics Today and is packed full of ideas and suggestions for the 
experimenter. The chapter headings cover Alarms, Amplifiers, Automobile, Batteries, 
Comparators, Conversion Tables, Crossovers, Crystal Oscillators, Detectors, Digital, 
Filters and so on. Whenever you're looking for a circuit, this is the book to turn to. 
Price: $2.95 plus 45 cents post and packing. 

30 Audio Projects 
For the Audiophile who wants good sound at a good price plus the satisfaction of 
having built it himself, 30 Audio Projects is required reading. The contents include 
our most popular audio projects: 25 watt Amp, General Purpose Preamp, Bucket 
Brigade Delay Line, Active Crossover, Compressor Expander, Tape Noise Limiter, 
Transmission Line Speaker System, Master Mixer, Graphic Equalizer and the 50/100 
Watt Amp Modules. 
Price: $3.95 plus 70 cents postage and packing in NSW (80 cents in other states). 

Project Electronics 
Specially designed to meet the needs of newcomers to electronics, and in particular 
school students following the three -segment Industrial Arts syllabus in electronics, 
this book has been a runaway success! Twenty-six projects (many easily available in 

kit form) are completely described along with hints on troubleshooting, components, 
how to solder, etc. None of the projects is expensive and all are satisfying to build. 

Available in newsagents, component stores or directly from ETI. 
Price: $4.75 plus 45 cents post and packing. 

International 3600 and 4600 Synthesizers 
A completely revised and updated reprint of ETI's phenomenally successful music 
synthesizer designs. 

This book has been beautifully printed on heavy art paper and has a sturdy cover 
varnished for protection. 

Available from some. kit suppliers. 
Price: $12.50 including post and packing. 

Top Projects Vol. 4 
Available from newsagents or directly from Electronics Today International this 
book, published in June 1977, contains the following projects: Audio Expander/ 
Compressor, 50/100 Watt Amp Modules, Stereo Amplifier, Dynamic Noise Filter, 
Audio Phaser, Audio Limiter, TV Game, Swimming Pool Alarm, Temperature Alarm, 
Active Antenna, GSR Monitor, Universal Timer, Mini -Organ, GP Power Supply, Tem- 
perature Meter, Train Controller, Car 'Scope Testing. 
Price: $3.00 plus 45 cents postage and packing. 

Top Projects Vol. 5 
Once again, this 'Best of ETI' publication is available from many newsagents or 

directly from ETI. Published in 1978 it is crammed with projects: Shutter Speed 

Timer, Ultrasonic Switch, Accentuated Beat Metronome, Marine Gas Alarm, House 

Alarm, White Line Follower, Induction Balance Metal Detector, Photographic Strobe, 
Simple Compressor/expander and CB Power Supply. 
Price: $3.00 plus 45 cents post and packing. 
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ROD IRVING ELECTRONICS 
499 HIGH STREET. NORTHCOTE 3070, MELBOURNE VICTORIA. Ph (03) 489-8131. 

SCOTCHCAL 

FRONT PANELS FOR ETI 
AND EA PROJECTS 

ÉTI 452 Guitar Practice Amp $4.80 
Series 4000 Any colour $12.50 
Moving Coil Pre Amp $2.00 
577 Power Supply $2.00 
455 Loudspeaker Protector $2.70 
Variable Power Supply $2.70 
Linear Ohmeter $2.50 
Muscle Activity Meter Scale $1.40 
ETI 576 Electromyogram $2.80 
561 Metal Detector $2.50 
EA Capacitance Meter $3.50 
.EA Flash Exposure Meter $4.25 
EA Sound Triggered Flash $3.50 
EA Slave Flash $1.20 
EA Playmaster Graphic Analyser $8.50 
EA Metal Detector 79md9 $3.90 
EA Pulse Generator $4.80 
EA Square Wave Oscillator $2.50 
EA RF Z Bridge $3.25 
EA Thyristor Tester $2.40 
EA Quartz Frequency Reference $2.70 
EA Multi Monitor $1.90 
EA Experimentors Supply $2.80 
EA Quiz Master $3.70 
EA Variable Wiper Delay $1.10 
EA Playmate Stereo Amplifier $4.50 
All front panels available from day of release of 
magazines. When ordering front panels, specify 
colour of lettering first, then colour of back- 
ground. 

KITS & CIRCUIT BOARDS 

(Kits of parts Including 
quality fibreglass 
boards) 

:. 

ETI SERIES 4000 AMP 
Complete Kit, woodgrain sides $179.00 
Rack Mounting $155.00 

e Quality front panel to suit above...$8.99 
ETI 470 kit of parts 19.90 

e ETI 480 kit of parts 100w (incl. brac- 
ket) 19.75 

e ETI 470 PS kit of parts 19.50 
(Includes relay, not transformer) 

Transformer to suit 22.90 
ETI 471 pre -amp 45.50 
ETI 585R ultra sonic RX 15.95 
ETI 585T ultra sonic TX 8.95 
EA 79 SF9 sound flash trigger 15.00 

e All parts available for DREAM computer 
project. 
P.C.B.'S (all quality fibreglass boards) 
ETI 574 disco strobe 2.80 
ETI 549A metal detector 2.75 
DREAM circuit board 10.90 

10 TURN POTS 
1/4" SHAFT. VALUES: 100, 500, 1 K, 2K, 
5K, 10K, 20K, 50K, 1M. 

Inn. tax $6.25 ea. 

111,,,11 ME -901 
e,e,tee me.,ir 

I rl J I} 
1 3.1 -I 

14111 

Send for 
specs. 

$77.50 

Soar Model 
510A 

4 digit 
LARGE 
LCD 
DISPLAY 

Add $3 P8P 
and certified 
mail. 

INTERSIL LCO 31/2 DIGIT PANEL METER KITS 
INTERSIL ICL7106 $32.50 

Build a working DPM In 1.4 hour with 
these complete evaluation kits. 
Test these new parts for yourself with Intersil's 
low-cost prototyping kits, complete with A'D con- 
verter and LCD display (tor the 7106) or LED dis- 
play (for the 7107). Kits provide all materials in- 
cluding PC board, for a functioning panel meter. 
ICL7106EV (LCD) 

Project Boards (Fibreglass) " 

Ell 043 1.40 
ETI 044 1.30 
ETI 047 1.50 
ETI 061 1.40 
ET 062 1.80 
ET 063 1.70 
ETI 064...,..,,1.70 
ET 065 1.70 
ET 067 1.80 
ET 068 1.40 
ET 071 1.40 
ET 072 1.80 
ET 081 1.50 
ET 083 1.80 
ET 084 1.70 
ET 085 1 30 
ET 130 1.90 
ET 134 1.90 
ET 135 1.90 
El' 136 1.80 
ET 137A 2.90 
ETI 1378 2.90 
ET 139 1.90 
ET 245 1.60 
ET 417 1.80 
ET 445 1.50 
ETI 446 1.90 
ET 449 1.50 
ET 450A 1.90 

ETI 4509 1.90 
Ell 480 2.40 
ETI 480PS 2.40 
ETI 481M .2.00 
ETI 481 PS 3.50 
ET 483 2.20 
Ell 484 3.90 
ET 485 2 90 
Ell 486 2.90 
ET 489A 2.50 
ET 499 1.90 
ET 528 2.20 
ET 541 2.20 
ET 547 2 20 
ETI 581 2 20 
ET 583 2.20 
ETI 585R 1.60 
ET 5851 1.40 
ET 586 2.30 
ET 603 2.50 
ETI 604 1.60 
ET 635 2 90 
ET 638A 3.90 
ET 708 1.90 
ET 713 3.90 

ET 717 2.90 
EA 78A06 .2.90 
EA 7eTM8 2.00 

EA 78146 3.20 
EA 78N04,,,,2.50 
EA 78UT4.,,,3.90 
EA 781'3 4.20 
EA 78C5 3.90 
ETI 470 
ETI 741 
ETI 472 
ETI 576 
ETI 574 
ETI 473 
ETI 573 
ETI 577 

52.90 
59.90 
52.90 
$4.90 
52.80 
$4.50 
52.90 
52.90 

ETI 1116 52.30 
ETI 15052 60 ETV 
260 51.90 
ET! 261 51.90 
ETI 262 51.80 
ETI 263 52.20 
ETI 606 52.90 
79se3 53.90 
Dream 6800 10.90 
79s110 51.90 
79md9 52.60 
79999 52.90 
79ps11 52 90 
791111 52.75 
79PC12 52.20 
79E812 52.90 

Rod Irving Electronics Kits 
Additional kits will be produced as new pro- 
jects are available. 
ETI 561 Metal Detector 529.90 
ED 041 continuity tester 3.90 
ETI 043 heads and tails 3.50 
ETI 044 2 tone door bell 4.10 
ETI 046 500 second timer 3.90 
ETI 047 simple morse, less key 3.90 
ETI 048 bun board 3.90 
ETI 480 100w amp 19.50 
ETI 063 electronic bongo 4.50 
ETI 065 siren -less speaker 4.50 
ETI 066 temp. alarm 3.90 
ETI 068 LED dice 5.50 
ETI 084 car alarm 10.00 
ETI 470 60w amplifier 19.90 
ETI 480 50w amplifier 16.00 

(amplifier kits do not Include heatsink) 
Kits are complete with prime spec components and include 
assembly Instructions, wire, solder, etc. All kit prices In- 
clude sales lax, exempt prices on application. 

NEW PRODUCTS 
o 

r ea 

HEX KEY PAD $21.50 

63 -key Keyboard $55.00 

RIE are now distributors 
for 3M Products, including 

SCOTCHCAL RANGE 
8016 Blue on White Plastic $4.10 
8018 Green on White Plastic $4.10 
8011 Red on White Plastic $4.60 
8012 Black on transparent Plastic $4.10 
8013 Black on Yellow Plastic $4.10 
8015 Black on White Plastic $4.10 
8009 Light blue on aluminium $4.10 
8001 Red on aluminium $4.10 
8005 Black on aluminium $4.60 
8007 Reversing film $3.75 
NOTE: ALL ABOVE SHEETS 10" x 12" 
8500 Photosensitive Developer $4.40 
3900 Clear Coating (Glossy Finish) $9.30 
3930 Clear Coating (Matte Finish) $9.30 
ML -3 Applicator block $3.90 
ML -4 Developer pads $8.90 
8002KÁ Evaluation Kit 

Attention Sorcerer and 
TRS 80 owners - 

MEMORY EXPANSION 
KITS AVAILABLE 

We also offer full service on the popular 
computer projects and systems. 

SPECIAL 4116 RAM OFFER 
8 of prime spec 4116 IC's $79.00 
16 of prime spec 4116 IC's $155.00 
32 of orime spec 4116 IC's $276.00 

STATIC RAM KIT 16K S-100 
Kit form $239.00 
Ass 8 tested $269.00 

Bankcard 
Mall Orders -^ Welcome 

Please debit my Bankcard. 
Bankcard No. 

Expiry Date 

Name 

Signature 

All prices current only until June 7th, 1980. 

HEAVIER ITEMS ADD ADDITIONAL POSTAGE. EXTRA HEAVY ITEMS SENT COMET FREIGHT ON 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE. SEND 60c & SAE FOR FREE CATALOGUES. 

MAIL ORDERS: PO BOX 135, NIORTHCOTE, VICTORIA 3070. 
PHONE (03) 489-8131. MINIMUM PACK and POST $1.25. 

76 - May 1980 ETI 



Ideas for 
Experimenters 
Sound to light modulator 
Modulating a light, or a bank of lights, 
from a sound source (such as a tape 
recorder or record player) is an ever - 
popular topic so we dragged this circuit 
from the depths of our files. 

A high impedance input is provided 
by a source -follower, Ql, so that the 
unit may be driven from either a high or 
low impedance source. An op -amp 
(a 741) then provides sufficient gain to 
trigger the SCR which drives the LED. 
As the input varies, the drive to the 
LED will vary, modulating the light 
output. Each 'Section' (1,2,3 ...) drives 
a LED, all the LEDs being mounted in . 

a row. 
When setting up, RV1 and RV2 are 

adjusted so that with the maximum 
input voltage available, 1 V is available 
at pin 6 of the op -amp. Then VRX is 
adjusted so that the LED lights. Then 
Section 2 is tackled; adjust VRX for 

MIN MAX 
tome 2V 

that section so that its LED lights with 
0.9 volts at pin 6 of the 741. Continue 
with the subsequent sections so that 
each LED lights at 0.8 V, 0.7 V etc at 
the output of the 741. The display 
produced is rather like a VU display; 
with the column lighting up as the 
sound rises and falls. 

These pages are intended primarily as a 
source of ideas. As far as reasonably possible 
all material has been checked for feasibility, 
component availability etc, but the circuits 
have not necessarily been built and tested in 
our laboratory. Because of the nature of the 
information in this section we cannot enter 
into any correspondence about any of the 
circuits, nor can we produce constructional 
details. 

RV2 
150k 

--VW`----+ 
v15V 

SECTION 1 

SECTION 2 

SECTION 10 
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Telephone amplifier 
Have you ever had occasion where two 
or more people needed to listen to a 
telephone conversation? Normally, a 
'phone conversation is a one-to-one 

affair. This simple amplifier, from 
J.P. MacAulay- of the UK, solves the 
problem neatly. 

No direct connection to the tele- 
phone is necessary. Mr MacAulay has 

cunningly used an ordinary 5 mH RF 
choke as a pick-up coil - taped to the 
side of the phone set. Ql is a common - 
base amplifier, the output signal on its 
collector driving the input of a 741 
op -amp. The power output stage is 
driven by the output of the 741. Two 
complementary transistors are used and 
feedback is applied to the inverting 
input of the 741. 

The gain of the op -amp may be 
varied by R6 and you can use either a 
preset pot or a standard pot and knob. 

The frequency response of the 
amplifier is tailored to suit the voice 
characteristics of the telephone. 
Quiescent current consumption is less 
than 5 mA so the circuit can be run 
easily from a pair of PP3 9 V batteries 
connected in series. 
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NOW . GREAT 2 LOCATIONS 

Turn these boxes into a 
modern amplifier. Now 
you can give your project 
the professional finish at 
a price that fits your 
budget. 
AC1: 
Length 300mm 
Width 195mm 
Depth 92mm 
ONLY 513.75 

AC2 
Length 360mm 
Width 282mm 
Depth 110mm 
ONLY 519.75 

AC3 
Length 380mm 
Width 295mm 
Depth 110mm 
ONLY 518.50 

NOW 

IF IT'S ELECTRON 
É ÓT IT!! 

THE HEART 
OF ELECTRONICS IN AUSTRALIA 

Give your project the finish It deserves. Davred 
metal boxes are the little two-tone brown boxes 
which have proven very popular for many different 
kitsand projects. No. 4 comes complete with 4 x 
MM51 rubber feet. 

No. 1 

No. 2 
No. 3 
No. 4 
No. 5 

Length 
82mm 

100mm 
127mm 
140mm 
125mm 

Width 
70mm 
82mm 
89mm 

120mm 
165mm 

-z) 

MINIMUM POST/PACK CHARGE $1.00 
Order Value 
$5-59.99 
$10-$24.99 

Depth 
50mm 
54mm 
54mm 
90mm 

120mm 

10~ ttlIM 

52.95 
53.45 
53.95 
54.75 
56.25 

. 

OPENING 
SPECIAL$ 
Available both 
Branches 

r, GET IT 
TOGETHER 

with an electrokit 
Beat this value! 

Kit 60 Compact 
Cassette Deck Mech- 

anism. This kit is a play- 
back mechanism that 

comes complete with stereo 
output amplifier. The 

mechanism provides a fast 
forward facility in addition to normal play- 
back and eject operation. Ideal for the car 
or home. WHAT A PRICE: Normally 552.50. 

STOP THIEF! 
r This kit is designed to be flexible and 

a completely adaptable alarm circuit 
for general use in such situations as 

the home, car, boat or any other security application. Runs on a 
12 volt DC supply battery. - ONLY $13.50 

TURN IT UP! Complete 8 + 8 Watt Stereo Amplifier 
When assembled this kit is a complete high 
quality stereo amplifier with 2.channel record 
reproduction from ceramic or medium output 
cartridges. LOOKI $48.00 

This 
Month 
542.50 

KIT 51 10 Watt Sanken Power Module 8 Component Module 
This kit includes a 10 -watt Sanken hybrid 
amplifier S1 10 10G and its ancillary 
components. ONLY: $14.50 

WOW LOOK AT THIS 
OUR MELBOURNE ELECTRONICS CENTRE 
NOW STOCKS THE NUMBER ONE METAL 
DETECTOR - BOUNTY HUNTER. CALL 
INTO EITHER SYDNEY OR MELBOURNE 
FOR A LOOK AT OUR SUPER RANGE OR 
TELEPHONE OR WRITE FOR OUR FREE 
BOUNTY HUNTER BROCHURE. 

F -11R DAVID REID 
ELECTRONICS PTY. LTD. 

127 York St., P.O. Box Q103 
Sydney 2000. Telephone 296-601. 

MAIL ORDER INSTRUCTIONS 
$25-$49.99 $3.00 
550-599.99 . $4.00 

$1.00 $100 or more $5.00 
$2.00 Prices subject to alter. E&OD 

BOUNTY' 

iHUNTEN 

or 
356 Lonsdale St., Melbourne 3000. 

.44 Telephone 602-4673 
bankcard 

WE TAKE BANKCARD 

GREAT ELECTRONICS SAVER - WE ARE GIVING A BETTER DEAL -WE ARE ELECTRONICS 



LIGHT 

NEUTRAL 

Porch light controller 
Mr. R. Johnson from the UK has 
designed this auto -dimmer for turning 
on a porch light at dusk and then 
controlling the brightness such that it 
is inversely proportional to the surround- 
ing lighting conditions. It sets the porch 
light brightness to a minimum at dusk, 
increasing the brightness until it reaches 
a maximum after total sunset. In the 
morning, the light is slowly reduced in 
brightness as the sun rises, turning it 
off at full daylight. 

The dimming circuit uses a triac 

to control the brightness of the porch 
light, conduction angle being controlled 
by Ql and an SCR pulse circuit via a 
transformer, L2/L3. 

The potentiometer RV1 varies the 
light level at which you wish to have the 
porch light turn on. Potentiometer RV2 
sets the maximum brightness (maximum 
conduction angle of the SC151) of the 
porch light. the LDR determines when 
the dimmer starts and ceases to operate. 
Its resistance varies between 600k at 
dusk to about 6M at dark. A suitable 
type might be an LDRO3 or LDR04, 
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All-round modulator 

CARRIER 

AUDIO 

A very handy device around any 
hobbyists workshop or serviceman's 
bench is a simple modulator. For 
aligning IF amplifiers, receiver front 
ends etc - especially with only basic 
test instruments, it's a must. 

Reader, G.J. Armitage of Melbourne 
Vic, sent this circuit in. A common 
signal diode is used as a 'mixer'. You'll 
need to drive the audio input with more 
signal than the RF input to get good 
modulation depth. 

The circuit will work across a very 
wide frequency range, from very low 
frequencies to well into the VHF 
region. The diode can be any 
germanium signal diode, such as 0A90, 

or similar. Note that Ql is a BCY71, 
Q2 is a BC107/BC547/BC207 etc. 
The transformer T1 is a 12-0-12 low 
current type. Ll is an interference 
suppression choke and consists of 30 
turns of 20 swg enammelled wire on a 
12 mm length of 'loopstick' antenna 
ferrite. The transformer L2/L3 consists 
of 15 turns wound bifilar (two parallel 
wires) on a 15 mm length of loopstick 
antenna ferrite also. 

A fuse is connected in series with 
the lead going to the porch light for 
safety. 

^>::::::>r22,.'.v:Y>:;;:r:;.^.;.....:.. :.,..,,....,........^. h.;:>:.! 

0A91, 0A95, 0A202 etc. The RF 
drive will need to be around several 
hundred millivolts. 

A silicon signal diode, or a hot - 
carrier, diode may be used, but you'll 
need around half a volt of RF drive. 

Constructed in a small shielded 
container, with coax input and output 
connectors (RCA connectors are good), 
prevents radiation of signals and a 
switched attenuator may be connected 
on the output. 

The circuit may also be used as a 
product detector. BFO injection should 
be fed in the 'Audio' input and the 
resultant audio taken from the output 
(add a `pi' RF filter using two In 
capacitors and a inH RF choke). 
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Trading Hours: 9am-5.30pm Weekdays, 9am-Noon Sat, 10am-2pm SUNDAY. 

You asked for It, here it Is. After many enquiries from readers ETI have 
produced a "valve" amplifier. This will probably be the last of this type, so 
here Is your chance to build a vintage amp and learn some basic elec- 
tronics at the same time. You will also have an amp that is very durable and 
serviceable. 
NEW PRODUCTS 8 KITS. 28-0-28V/2amp "C" Core Transformer, specially 
made for 4000 Amp to decrease hum level & maintain 60 watts RMS per 
channel, only $26.50. Imported from Sweden, 30-0-30V/2amp "Toroidal" 
Transformer, many applications, reduces hum, can be used on 4000 Amp 
with slight mods to power supply circuit, (mod available free on request), 
only $43.50. Use your TV as a large Screen Oscilloscope with this simple TV 
CRO Adaptor, see EA May' 80, complete kit including front panel, hardware 
& power adaptor only $39.90. 

ETI 466 
See Eli Feb'80. The 
most powerful 
amplifier ETI has 
had to date, at 
minimal cost 
compared to 
assembled units. 

150 Watt Valve Amp 
Complete Kit $195. 
Kit includes everything for¡ 
construction, nuts, bolts, 
solder, front panel, etc. NB. 
Expanded aluminium cover is 
not supplied. Price correct at 
time of going to press. Not 
available till mid May. 

-LW 
PROJECT es. 

040W Valve Amplifier 

;, 

"THE BRUTE" -. develops 300 watts into 4 ohms, 200 watts into 8 ohms. 
COMPLETE KIT FOR ETI 466 300 WATT AiiiPLIFIER MODULE (less heatsink and power transformer), exactly as described by ETI 
including heatsink bracket, all nuts, bolts, silicon grease etc. ONLY $63.50. HEATSINK FOR ETI 466 AMP. This can be done in 
two ways as mentioned by ETI, i.e. you can make your own out of aluminium (which is not as easy as it looks and is very critical), 
or you can buy the PHILIPS 65D6C HEATSINK for $27.50 (NB. This is the only commercial heatsink available in Australia that is 
recommended). FAN is also available if required for $29.50. TRANSFORMER to suit ETI 466 amplifier, $32.50. All parts for ETI 
466 are available separately: ETI 466 Printed Board $7.00; MJ15003 $5.00, MJ15004 $5.00. CASE FOR AMP. We have three 
cases suitable for the ETI 466 (all un -punched): Eli 4000 Amp case (rack mounted) $55.00; ETI 4000 Amp Case (wooden sided) 
$45.00; Dick Smith Rack Mount $49.00. 
OTHER KITS IN OUR RANGE INCLUDE: a ETI 4000 Amplifier (see ETI May, June, July'79) only $179.00 with wooden sided case, 
$189.00 with rack mounting case. $10.00 extra with 'C' core transformer 60 Watt Low Distortion Amplifier Module ETI 470 
$29.90. e ETI 471 Pre -amp Control Unit $49.90. ETI 472 Power Supply Kit $42.90, with 'C' core transformer $53.90. En 
4 -way Speaker System (Feb 'B0) $439.00 (including all speakers and crossovers but not woodwork). a Fully assembled boxes 
for 4 -way Speaker System $300.00 pair. 

MANY MORE KiTS ARE AVAILABLE IN OUR FANTASTIC RANGE - ASK FOR FREE BROCHURE. 

MAIL ORDER: $1.00 plus 5% of order value up to $80.00, thence a flat $4.00. Heavy items sent freight on through carrier. 

EJJJJdintlb211Jb 
ALLYOUR REQUIREMENTS AUSTRALIAWIDE 

REMOTE 

LIGHTING 

CONTROL 

BOARD 

®®®®®® 
® .' : s .xsa©roe,11~c g 

This is a world firstl Never before has there been 
a system like this. The Access Electronics Remote 
Lighting Control Board is a solid state switching 
rack, with a four preset control desk. 

The Stage Rack is a 12 channel unit, each chan- 
nel 2000 watts. Power is3 phase, standard 30A per 
phase. 

Connection between desk and rack is by twist 
lock plug and socket, 14 way multicore - no sep- 

erate power supply is necessary for the desk) 
The Desk consists of four presets of 12 push - 

action switches, each with its own LED indicator. 
Each preset has a master switch and a flash -to -full 
button. Each of the 12 channels also has a flash 
button. A selectable chaser offers variable switch- 
ing across the masters if required. 

The Rack is complete with 12 solid state switch - 

*for BANDS 
As a complete control system, or as an 
add-on unit where current capacity is over- 
loaded. 

*DISCO'S 
The Remote Lighting Control 
Board will switch most elec- 
tronic lighting controllers, 
hotspots, strobes etc. 

ing units, individually fused. Each unit can be eas- 
ily replaced, replacement units being readily av- 
ailable from our agents. The solid state switching 
units are zero switching to minimise interference. 

The Remote Lighting Control Board is unique- 
and it's built with Australian touring conditions in 
mind. See one now at a Barrett Lighting agent or 
send for further information. 

Distributed nationally by BARRATT LIGHTING Pty Ltd 
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See page 42 of this issue of 
ETI for a list of our agents. 



Ideas for Experimenters 

Dv OV 

Darlington drivers 
This circuit from C.J. Ramey, UK, 
offers a very efficient way of driving a 

pair of transistors in Darlington con- 
figuration from CMOS. The circuit 
at right shows how two loads of up to 
lA may be driven from a single 14007 
chip with no external resistors. Using a 

2N3055 in place of the BFY51 will 
enable loads of up to 3A to be driven 
at voltages limited only by the Vceo 
of the transistors. 

The circuit at left shows the internal 
circuit of one section of the 14007. A 

high on pin 6 switches the lower CMOS 
transistor on, holding Q2 off and 
sinking the leakage current of Ql. A 

low on pin 6 drives Ql and switches the 
lower CMOS transistor off and the 
upper CMOS transistor on. 

The result is fast switch off at low 
cost and efficient switch on. 

A bonus is the inverter between pins 
10 and 12. Note: Vcc should be 5-6 V 
to prevent excessive current being 
drawn from the CMOS chip. 
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ACTIVE Cl 
0-1 

D1 . 

I N4004 

240V 

Operating a Sonalert 
from 240 Vac mains 

There are occasions when it is 

convenient to operate a Sonalert-type 
piezo-electric alarm from the 240 Vac 
mains. The accompanying circuit, from 
Barry Wilkinson of Nebula Electronics, 
shows how it's done. 

The 'ACTIVE' input is switched to 
activate the alarm. Capacitor Cl acts as 
a current -limiting device, the four 
diodes being arranged as a bridge 

rectifier, with the alarm across the 
output. The zener' diode across the 
alarm limits the maximum voltage and 
the electrolytic capacitor provides 
smoothing. 

The value of Cl depends on the type 
of alarm used and its current drain. 
As an example, for the popular 
"Murata" make, two 33 nF, 250 Vac 
rated capacitors in parallel gave reliable 
operation. Current drawn was around 
5 mA. This gave about 8 Vdc across 
the alarm and adequate sound output. 

Not that Cl must be rated for 
250 Vac operation. 

Any ideas? 
Have you had a bright idea lately, 
or discovered an interesting circuit 
modification? We are always look- 
ing for items for these pages 
so naturally, we'd like to hear 
from you. 

We pay between $5 and $10 
per item - depending on how 
much work we have to do on it 
before we publish it. 

The sort of items we are seeking, 
and the ones which other readers 
would like to see, are novel 
applications of existing devices, 
new ways of tackling old prob- 
lems, hints and tips. 
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POWER SUPPLIES 
Fixed Voltage for 
Battery Operated 
Equipment 

Fully protected against sustained short circuits 
Rugged, attractive steel case 

Suitable for continuous operation in high 
ambient temperatures 
On -off switch with separate L.E.D. indicator 
Overload Indicator on ECA 143 and ECA 144 

á':t11.1.1i 

o+W«o. 

-., __ 
ECA140 ECA143 ECA144 

OUTPUT 13.8V I 13.8V. I 13.8V 
2A 

RIPPLE & NOISE: 0.75mV/Volt at rated output 
PROTECTION: Fold back current limiting 

Variable Voltage for Bench Use 
The "ECA160" series are low cost power supplies designed for 

laboratory, factory test and systems applications. They are equipped 
with a front panel mounted 10 turn voltage control, combination am- 
meter/voltmeter and binding posts: Output is continuously variable 
from zero to 8% above the maximum rated voltage. 
FEATURES: 

Linear series regulator 
Automatic short 
circuit protection 
Low drift 
Fast transient response 
Electricity authority 
approved 

1 

.ff,P6USON0 

,,..,a,,,. A.v..m.d 
Powder Suppev 

+ - 

r 
1 

VOLTAGE CONTROL: 
10 turn 5mV resolution 

RIPPLE: 2mV RMS 
LOAD REGULATION : 

0.04% or 10mV 

3A 14A RALiAN 
MADE 

FERGUSON TRANSFORMERS PTY.LTD. 
31 HIGH STREET, CHAISWOOD. N.S.W. 2067. 

TYPE NO. VOLTS AMPS 

ECA 160-12/3 0-12 3.0 
ECA 160-24/1.5 0-24 1.5 
ECA 160-35/1 0-35 1.0 

Made in Australia and Guaranteed by: 

FE,P6USON, 

Catamarans - dolphins of the wind 

70 
171 

ICI 

` 1`. 

For the first time 'Modern 
Boating & Seacraft' will have a 
huge Catamaran supplement 
(the first of three supplements) 
in the May edition. 

This issue features the under - 
15 foot Cats with: 

Articles by Australian 
International Cat Skipper, 
Graham Candy. 

For new cat sailors a 
comprehensive feature on the 
comparison of the different 
cat classes. 

Results of tests on ten of the 
best catamarans available. 

in 
B Seacraft 

On sale at your newsagent 
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TASMAN ELECTRONICS 74LS28 .35 
74LS30 .30 

12 Victoria St, Coburg,, Vic. 3058. Ph 354-5062. 74LS32 .30 
Minimum postage 51.00. 74LS37 .40 

74LS38 .40 

74123 .85 
74132 1.30 
74145 1.50 
74150 1.50 
74151 1.40 

2N2646 1.00 78P05 8.00 74LS40 .30 74153 1.40 
TRANSISTORS 2N2647 1.20 78L05 .40 74LS42 .45 74154 1.40 
AC127 .90 2N2904 .50 78L09 .40 74LS73 .60 74157 1.40 
AC128 .90 2N2905 .50 78L12 .40 74LS74 .40 74160 1.70 
AD149 2.95 2N2905A .50 78L15 .40 74LS75 .50 74165 1.70 
AD161 2.20 2N2906A .50 78L18 .40 74LS78 .65 74172 1.40 
AD162 2.20 2N2907 .50 78L24 .40 74LS85 1.40 74173 2.60 
BC107 .35 2N2907A .50 78CB 2.40 74LS86 .60 74175 1.20 
BC108 .35 2N3053 .55 7905 1.85 74LS90 .60 74180 1.50 
BC108C .39 2N3054 .90 7905K 2.95 74LS92 1.00 74188 3.00 
BC109 .35 2N3055 .75 7906 1.85 74LS93 .85 74192 1.80 
BC109C .40 2N3107 1.20 7908 1.85 74LS95 1.00 74193 1.80 
BC177 .35 2N3300 .85 7912 1.85 74LS107 .65 74367 .90 

BC177B .65 2N3302 .60 7912K 2.95 74LS109 .50 CMOS 
BC178 .35 2N3638 .55 7915 1.85 74LS113 .50 4000 .30 
BC179 .40 2N3638A .59 7918 1.85 74LS114 .55 4001 .38 
BC318 .22 2N3642 .59 7924 1.85 74LS125 .70 4002 .40 
BC319 .22 2N3702 .20 79HG 10.80 74LS133 .30 4007 .30 
BC320 .22 2N3703 .30 79L03 .95 74LS138 1.10 4008 1.20 
BC182B .20 2N3704 .30 79L05 .95 74LS151 1.00 4011 .38 
BC286 .16 2N3740 1.60 79L12 .95 74LS157 .75 4012 .30 
BC287 .16 2N3819 .40 79L15 .95 74LS160 .70 4013 .65 
BC327 .30 2N3904 .25 79L18 74LS163 .80 4014 1.40 

BC337 .30 2N3906 .20 
.95 

79L24 .95 74LS164 1.40 4015 1.20 

BC338 .30 2N4030 1.00 78MGT2C 1.80 74LS165 1.40 4016 .60 

BC547 .19 2N4032 .80 79MGT2C 1.80 74LS169 1.90 4017 1.30 

BC548 .19 2N4033 1.00 74LS174 .65 4018 1.30 

BC549 .19 2N4036 1.20 LINEAR 74LS175 .90 4020 1.40 

BC549C .20 2N4037 1.30 301 .40 74LS190 1.60 4021 1.30 

BC557 .20 2N4231 1.20 307 .70 74LS191 1.30 4022 1.30 

BC558 .20 2N4234 2.10 308 1.20 74LS192 1.15 4023 .30 

BC559 .20 2N4235 1.70 310 2.60 74LS193 1.00 4024 1.00 

BC639 .40 2N4238 1.50 311 .70 74LS194 1.20 4025 .30 

BC640 .40 2N4401 .20 318 3.20 74LS195 1.00 4027 .70 

BCY71 .69 2N440 .20 324 1.00 74LS196 1.60 4028 1.00 

BD131 .65 2N5081N.'s. .25 339 .90 74LS197 1.60 4029 1.60 

BD139 .59 2N5087 .25 358 .70 74LS221 1.50 4035 1.20 

BD140 .59 2N5088 .30 377 2.70 74LS247 1.95 4040 1.40 

BD262 1.20 
BD263 1.20 
BD647 1.90 
BD648 1.90 
BDV64B 3.19 
BOV65B 3.19 
BF115 .65 
BF338 .90 
BFW10 1.40 
BFX84 .82 

2N5089 .25 
2N5210 .50 
2N5458 .50 
2N5459 .55 
2N5461 .90 
2N5462 .90 
2N5485 .65 
2N5871 1.70 
2N5872 2.25 
2N5873 1.70 

378 4.20 
379S 6.90 
380-8 1.50 
380N14 1.50 
381 2.30 
381AN 3.96 
382 2.00 
388 1.38 
555 .35 
556 1.20 

74LS251 .85 
74LS253 .85 
74LS257 .75 
74LS259 2.20 
74LS279 .70 
74L8290 1.30 
74LS365 .80 
74LS366 .80 
74LS367 .90 
74LS368 .65 

4042 1.20 
4043 1.00 
4044 1.00 
4046 2.20 
4049 .70 
4050 .75 
4051 1.20 
4052 1.20 
4053 1.20 
4060 1.50 

BFY50 .85 
BFY51 .85 
BFY90 1.50 
BU126 3.90 
BUX80 9.95 
MJ802 4.20 
MJ2955 .90 
MJ4502 4.20 
MJE340 1.30 
MJE2955 1.50 
MPF102 .60 
MPS3565 .18 
MPS3538 

2N5874 1.85 
2N6027 1.00 
2N6124 1.20 
2N6126 1.30 
2N6129 1.40 
2N6130 1.30 
2N6132 1.60 
2N6134 1.70 
3N140 1.70 
3N201 1.60 
3N210 1.70 
40673 1.40 
DIODES 

565CH 3.30 
566 3.10 
567CH 3.00 
709 .80 
710 .80 
711 .80 
741 .30 
747 1.00 
748 .60 
771 .50 
1458 .60 
1558 1.90 
2917 3.20 

7400 TTL 
7400 .30 
7401 .30 
7402 .30 
7403 .30 
7404 .30 
7405 .30 
7406 .60 
7407 .45 
7408 .30 
7409 .30 
7410 .30 
7413 .55 

4066 .90 
4068 .45 
4069 .30 
4070 .30 
4071 .30 
4072 .30 
4076 1.75 
4077 .30 
4078 .60 
4081 .30 
4082 .30 
4093 .70 
4441 .95 .18 

M PSA05 .30 AAY30 .40 3089 4.20 7414 .60 4502 1.40 

MPSA06 .30 BA244 .22 3914 4.50 7416 .60 4506 .70 

MPSA12 .50 8P104 2.80 7392 3.30 7417 .65 4510 1.50 

MPSA14 BYX71 1.20 CA3046 1.65 7420 .30 4511 1.30 .45 
MPSA55 .30 HP5082 CA3086 .65 7421 .30 4518 1.80 

MPSA92 .40 2800 2.50 CA3130 1.50 7422 .35 4520 1.40 

MPSA93 0A47 CA3140 1.50 7426 .40 4528 1.40 .55 
PN3564 .24 

.40 
0A90 .20 CA3302 .70 7427 .40 4553 6.90 

PN3565 .18 0A91 .20 CA3401 .80 7430 .30 4555 1.00 

PN3566 .18 0A636 .70 MC1494L 6.65 7432 .30 4581 3.50 

PN3567 .18 P600G .90 0M350 7.90 7437 .40 4582 1.40 

PN3568 .18 
PN3569 

1N3493 1.70 
1N3493R 1.70 

RC4136 1.45 
PROMS 

7438 .40 
7439 .50 

4584 1.00 
40014 .90 .18 

PN3638 1N4001 .08 93448 10.50 7440 .30 40097 1.00 .18 
PN3638A .22 1N4002 .10 2708 12.00 7442 .80 40098 1.20 

PN3641 .20 1N4004 .10 INTERFACE 7447 1.10 74CO2 .35 

PN3642 .20 1N4007 .20 1488 1.00 7448 1.10 74C04 .35 

PN3643 1N4148 .06 9368 2.30 7450 .30 74C08 .35 .20 
PN3644 .22 1N5404 .40 8724 2.20 7451 .30 74C10 .35 

PN3645 .22 
PN3646 .22 
PN3693 .29 
PN3694 .29 
PN4121 .35 
PN4248 .22 
PN4250 .29 
PN4355 .29 
TIP31A .65 

1N5408 .80 
SAID. RECT. 
400V1A 1.50 
400V64 3.60 
200V1 A .75 
100V 2A .95 
100V35Á 3.40 
VOLT. REG. 
309K 1.90 

RA MS 
2102A-4 1.90 
2114-N 6.50 
2114-3 8.00 
2102 1.60 
74LS 
74LS00 .30 
74LS01 .30 
74LS02 .30 

7453 .30 
7454 .30 
7460 .30 
7470 .50 
7472 .55 
7473 .55 
7474 .35 
7475 .45 
7476 .40 

74C20 .35 
74C48 2.50 
74C73 1.10 
74C76 .95 
74C90 1.40 
74C93 1.40 
74C175 1.70 
74C192 1.90 
74C193 2.70 

TIP31C .85 317T 2.90 74LS03 .30 7480 1.00 DISPLAYS 
TIP32C .85 317K 2.90 74LSO4 .30 7483 1.40 FND357 1.40 
TIP2955 1.60 323K 8.95 74LS05 .30 7486 .55 FND500 1.40 
TIP3055 1.00 723 .55 74LS08 .30 7489 2.90 DL747 3.50 
TT800 1.20 7805 1.00 74LS09 .30 7490 .40 OPTO COUPLER 
TT801 1.20 7805K 2.10 74LS10 .30 7491 1.00 MCT2 .75 
2N697 .60 7812 1.00 74LS11 .35 7492 .80 SCR's 
2N918 .65 7812K 2.40 74LS12 .30 7493 .50 C103YY .80 
2N2102 .82 7815 1.00 74LS14 .80 7494 1.15 C106Y .65 
2N2219 .50 7818 1.00 74LS15 .75 7495 1.00 C106D .90 
2N2219A .65 7824 1.00 74LS16 .60 7496 1.10 C106E .70 
2N2222A .35 78H05 7.50 74LS20 .30 74100 2.00 C1220 1.30 
2N2368 .25 78H12 7.50 74LS21 .35 74107 .70 54015E 1.90 
2N2484 .55 78HG 7.95 74LS27 .30 74121 .70 52025H 3.75 

TRIACS 
SC141D 
04015L5 
81139 

1.30 
2.80 
2.80 

TRIGGER 
DIODES 
ST2 .55 
ST4 .80 

LED's 
RED !18 
GREEN .30 
YELLOW .30 
CLEAR .25 
TIL209 .18 
FRD(11) 2.30 
SEL102S .30 
SEL103S .30 
SEL302E .40 
SEL303E .40 
SKNR 1.20 
SKNG 1.70 
SKNY 1.80 
SEL351 1.10 
L0271A .80 

ZENERS 
1h WATT .19 
1 WATT .30 
2V2 WATT .65 
5 WATT 1.20 
MICROS 
6800P 11.50 
6821 6.50 
6850 6.50 
TMS1000 7.95 
TANTALUM 
35v 
u1 -u68 .25 
lu-10u .30 
15uF .55 
22uF .74 
10uF/25V .25 
16V 
4u7 .20 
22uF .30 
47uF 1.30 
6.3V 
47uF .40 
100uF 1.10 

CERAMICS 
1P -u01 .06 
.0056uF .10 
.0068uF .12 
.0082uF .20 
.047uF .08 
.luF .12 
.22uF .22 
.47uF .25 
OREE N CAPS 
100V 
.001uF to 
.027uF .10 
.033uF to 
.056uF .12 
.068uF to 
.luF .16 
.12uF to 
.22uF .30 
250V 
.27uF .30 
.33uF .34 
.39uF .48 
.47uF .50 

.56uF to 

.82uF 
1uF to 
1.5uF 
1.8uF 
2.2uF 
3.3uF 
4.7uF 
630V 
.001uF to 
.0082uF 
.01uF to 
.015uF 
.022uF to 
.033uF 
.047uF to 
.1uF 
22uF 
.33uF 

.60 

1.00 
1.20 
1.40 
2.10 
3.50 

.20 

.25 

.30 

.40 

.60 

.80 
.47uF .85 

TRIM CAP 
-5.5p1 .30 
-22pf .40 
-40pí .40 
-6í5p1 .30 
ELECTRO. RT. 
16V 
33uí .15 
330uf .40 
25V 
100uí .25 
330uí .45 
2500uf 1.00 
50V 
2500uí 2.15 
63V 
10uí .16 
47uf .30 
100uí .40 
220uí .65 
470uí .75 
1000u1 1.65 

RB. (PCB) 
6.3V 
470u1 .20 
1000u1 .30 
10V 
4.7uf .10 
100uf .10 
16V 
10uí .08 
22uf .10 
33/47uf .10 
100uí .15 
220uf .20 
330uí .20 
470u1 .25 
640u1 .45 
1000u1 .40 
2500u1 .65 
25V 
2u2/3u3 .10 
4u7/10u .10 
25u/33u .12 
47u1 .13 
100u1 .15 
220u1 .20 
330uf .25 
470u1 .35 
1000uí .50 
2200uí .90 
35V 
2u2/3u3 .10 
10u1 .15 

100uí .20 
220uí .30 
1000uf .70 
2000uf .90 
2200uí 1.10 
50V 
0.47u1 .08 
1u/2u2 .08 
3.3uí .15 
4.7uf .15 
10uí .15 
22u/33u .20 
47u/100u .20 
220uí .50 
470uf .60 
63V 
0.47uf .10 
1u/2u2 .10 
3u3/4u7 .10 
10u/25u .15 
47uí .20 
100uí .25 
220uí .40 
330uí .45 
470uí .80 
160V 
2.2u1 .20 
10u1 .30 
22uf .50 
250V 
2.2uí .25 
350V 
1uf .20 
CAN TYPE 
35V 
2500u1 1.60 
2500uí 1.95 
40V 
5600uí 2.40 
50V 
6800uí 5.20 
63V 
2500uí 3.25 
75V 
3300u1 5.90 
BIPOLAR 50V 
1u/2u2 .25 
3u3/4u7 .30 
6.8u1 .30 
10/22uf .40 
33uí .50 
47uf .69 
100u1 .80 

POLYSTYRENE 
125V 
10pí to 
680pí .45 
100001 to 
10.000p .55 

RESISTORS 
.33W .03 
1 W .07 
5 W W/W .30 
.4W 2p.c. .10 

PLUS 
Computer grade 
electros. 
Polypropolene 
capacitors. 
Car radio 
suppressors. 
CB accessories 
etc, etc, 

AIWA Quality Hi -Fi Products 
Now at reduced prices. 

Ai» 

'41.1111112-41.7 



e 'ce 
le (1 I an e 

Make a detailed price/performance comparison and 
you'll find that these DMMs come out on top. 
Only these models give you bench -top features 
like four digits and auto ranging plus the kind of price 
that used to be reserved for field service instruments. 
Not that the PM 2517 isn't ideal for fieldservice. 

Full 4 -digit displays: give higher resolutions than 
31/2 digits. We also give you a parameter readout. 
Choice of LED or LCD: so whatever your light/line 
requirements, there's a Philips DMM to match. 
Autoranging: for quicker, 
much more convenient read- 
ings. Manual too, of course. 
True RMS: instead of 
average. The only true way 
to measure AC signals 
other than sinewaves 
without stopping and 
thinking. 

High resolution and 
accuracy: 
due to the combination 
of four full digits and 
high sensitivity 
ranges. 
Current to 10 A: 
as volts go down, 
currents go up, 
for same output. 
So 10 A should 
be a must, not 
an option. 

Overload 

to 

protection: almost 
the only way to damage 
this DMM is accidentally on 
purpose. 

o e.,. 
., t 
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DMMs for labs, 
service and workshops 

PHILIPS Test& Measuring 
Instruments 

N -: 

a 

Dimensions are compact, construction rugged. 
It also has an ergonomic layout, choice of LED or LCD 
readouts and all the professional features listed 
below. In other words, we invite you to make a 
detailed comparison because there really isn't 
one. 

Small but sturdy: no cheap plastic cases or sloppy 
controls. 

s'Oe Goplen. 
. 

a d gst 

Ergonomic design: works in any 
position. Works without fuss 

or fumble. On auto it also 
works 

automatically. 
/ 

-I 

/%41/ 
virtual must for 

trouble- shooting. 

Data hold: a big 
Philips plus. Touch 

the test point, push 
the ring on the probe 

and the measurement 
data is "frozen" until 

you can turn round and 
read it. This option is a 

must for tricky service 
situations. 

Meets International 
Standards: you name them and 

the PM 2517 meets them. But what 
else would you expect? And of 

course we also make analogs. 
For more details contact: 
Philips Electronic Systems - 
Scientiflc & Industrial Equipment, 
P.O. Box 119, North Ryde, 
NSW 2113 or phone Sydney 888 8222 
Melbourne 699 0300 Adelaide 223 4022 
Perth 277 4199 Brisbane 44 0191 
Wellington NZ 859 859 

Tempera 
tures too: 

this low-cost 
ov. option is a 

PHILIPS 
AHEARN.SI 9 
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THIS PAGE is to assist readers in the 
continual search for components, kits 
and printed circuit boards for ETI 
projects. It also serves to bring new, 
special or hard to get components to 
the attention of the reader. If you are 
looking for a particular component or 
project from this month's issue - check 
with our advertisers if it is not mentioned 
here. Also, for a list of suppliers who 
stock the ETI projects published over 
the last few years, our "Kits for Projects" 
page may generally be found on the 
pages immediately preceeding the 
DREGS page (inside the back cover). 

As we expected the 140W Valve 
Amplifier to be a popular project, we 
sent preliminary notification of the 
specialised components to kit and 
component suppliers early in March so 
that they could ensure stocks by the 
time this issue was published. The 
transformers, as you would expect, are 
hardly 'stock' items and the manufact- 
urers - Ferguson Transformers Pty Ltd - indicated that, initially at least, 
they would only be making them to 
order. Substitute transformers - part- 
icularly the output transformer, unless 
made to the same specification, should 
not be used, otherwise the project may 

N- 
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not have the same performance as our 
prototype. 

Most of the kit and component 
suppliers we contacted indicated they 
would be stocking up for the project. 
You should have little difficulty locat- 
ing parts, if not complete kits. We 
should warn you however that trans- 
formers may not be available until mid - 
to late May, depending on when 
suppliers may have ordered them 

The ETI-325 Auto -probe should be 
another highly popular project. All the 
components can be obtained virtually 
'off -the -shelf'. To house the unit, 
you'll either have to rat through your 
medicine cabinet for a suitable pill 
bottle, or purchase one from your 
local chemist. 

Readers should have little difficulty 
locating components for the ETI-560 
Mains Cable Seeker. As with the Auto - 
probe, all components are off -the -shelf 
items. Our telephone pickup coil was 
obtained from Dick Smith. It's listed 
as catalogue number C-7300. 

The little magnetic earpieces are 
widely available. Don't make the 
mistake of getting a crystal type, 
though - it will not work in this circuit. 

The S100 Motherboard ties all our 
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To get the maximum in hum suppression in your homebrew hi-fi amp, a toroidal 
transformer is recommended. This one suits the Series 4000 amp (with slight 
mods to the power supply). It delivers 30 V + 30 V @ 2A (240 Vac pri.) and costs 
$43.50 from Electronic Agencies, 115-117 Parramatta Rd, Concord NSW, 2137. 

previous (and forthcoming) S100 comp- 
uter projects together. All components 
are readily available. You might have to 
shop around a bit to get the best price 
for the S100 sockets, though! 

PRICE ESTIMATES 
We must stress that the price estimates 
given below are just that - estimates. 
Instances have been reported to us of 
readers going into a supplier and, 
finding a kit priced above the estimate 
given in the magazine, berating the 
supplier for not sticking to our 

."recommended price", or words to 
that effect. 

These are not recommended prices. 
We cannot, and would not, suggest a 
supplier sell a kit at the particular price 
given in this column. 

We commenced publishing this 
information at the request of readers. 
Please keep in mind that `typical' 
retail prices of components have been 
used to calculate project costs. Also, 
these may have been calculated as much 
as six to eight weeks in advance of 
publication and price movements may 
affect the result. We aren't infallible, 
and although every care is taken to see 
that thesé price estimates are reasonably 
correct, errors may creep in. 

Please don't abuse your supplier - 
he's really trying to be helpful ! 

ETI-456 140W Valve Amplifier 
$220 to $280 

(depending on chassis and case) 
ETI-325 Auto -probe $5 to $7 
ETI-560 Mains Cable Seeker $12 -$16 
ETI-636 S100 Motherboard $90-$110 

ANDY' ELECTRONICS 

FRANCHISE 
OPPORTUNITY 
For established retailer 

COUNTRY AREAS 
Now you can add extra profit, volume, traffic to your 
store by adding a range of the famous Tandy/Radio 
Shack Electronic products to your line. 

If you have a successful store, (Hardware, Furniture. 
Appliance, Sporting Goods, Toys/Hobbies, Chemist, 
Radio, TV, etc.) contact us now! 

A minimum investment covering inventory and start 
up costs can begin a new and exciting association 
with Tandy - a leader in home entertainment and 
electronics! 

Write or phone: 
Mr. E. Epps.Franchise Manager. 

Tandy Corporation. 
P.O. Box 229. Rydalmere, N.S.W 2116. 

Phone: (02)638 4333 

ETI May 1980-85 
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NEW FROM PENNYWISE 
The 6809 Microprocessor Board 

The 6809 is the most advanced a bit microprocessor with many 16 bit 
operations. It deserves more than just being plonked on a PCB with the 
usual RAM, PROM, I/O and standard Monitor. 
PP's 6809 Card has advanced memory mapping and protection hardware 
with a powerful Monitor to match. 

Increased addressing capability - up to 256K. 
Memory protection hardware - 41( pages can be individually write- 

irotected 
or marked absent by software. Any violation causes an 

mmediate interrupt to the monitor which prints diagnostics. 
No more worn out edge connectors - reconfiguration of hardware is 

done by software, not by switching switches or swapping cards. 
Cassette or Disk -based software available including - operating sys- 

tem, macroassembler and linking loader, higher level languages and 
application programs. 

Software controlled baud rates-the monitor determines the speed or 
any terminal connected and configures the UART for the observed 
baud rate (up to 9600) and parity. 

Supports proper operating system-system has priviledged control of 
memory map and I/O. 

Motorola Excorciser compatible. 

PENNYWISE PERIPHERALS 
In Sydney at Melbourne Prices. 

STATIC RAM BOARDS 
8k 450ns 5249. a 8k 300ns 5268. a 16k 450ns 5359. a 16k 

300ns 5397. 

EPROM BOARDS 
16/32/64k with Bank Select feature. Takes 
2708'2758,271&2516,2732/2532 or any mixture. 5176. 
16k EPROM BOARD 
Features: On board programming, to program and run Intel 
2716, Texas 2516 up to 16k. Zero IF sockets 5253. Low IF 
sockets $198. 

2708 EPROM PROGRAMMER 
Reads and writes, Z.I.F. Sockets included $139. 

F'F: I hl -r _ 

SERIAL OR PARALLEL INPUTS. 
BAUD RATE 110 TO 9600. 
EVEN OR ODD PARITY.. 
SINGLE OR DUAL DIRECTION. 
SOFTWARE CONTROLLED... 
E1 O I_I E L_ E WIDTH LIFE TI -1I`3 
OPERATES WITH OR WITHOUT 
HANDSHAKE. 125 CHAR/SEC. 
THREE COPIES'PLUS THE 
ORIGINAL. 

MODEL 1E:30 0 

PRINTER 1. Mod. 8300 
80 Column. 
60 lines/min. 
7 x 5 Dot Matrix. 
10 Char/in. 
6 lines/in. 
Paper width adjustable. 
4.5 to 9.5 in. 

$830.00 plus tax. 
SORRY SPROCKET FEED ONLY. 
FREIGHT FORWARD ON THESE 

PRINTER 2. Mod. 1540 
136 Column. 
40lines/min. 
9 x 7 Dot Matrix. 
10 or 5 Char/in. 
6 lines/in. 

$1152.00 plus tax. 

SPECIFY SERIAL OR PARALLEL. 

CHIP SET. 4116. 
8 prime 4116 Dynamic 
Rams. 250ns. Suit Sorc. 
and TRS $88.00 

TEXAS CALCULATORS 
The Programmer. 
Does your hex to Octal to Decimal con - 

ALSO 2114, 2716, versions. Calculations Offsets, 
2516, 2708, 2102, 6810, 
etc. 

etc $63.00 
TI 55 Scientific $63.00 
TI 30 Math Kit $18.00 

MICROPOLIS TI 5225 Desk Top 
METAFLOPPY. with printer $150.00 
Packs 630 kbytes on Dual 
Disk System. FERGUSON TRANSFORMERS 
If you are looking for that: e Printed Circuit Mount 5VA.15,18,24,300 Centre Tap 55.00 

CMOS, 7400, 74LS, 68xx: that 
Low Profile Chassis Mount 12, 15, 18, 24, 30 v Centre Tap 

nobody stocks, give us a try. Bi- Also a range of Specials for computer supplies and high power 
nary to Telephone Pulse convert. trannies for those who are thinking of a static 2 mega -byte 
PICs FDCs WE'VE GOT THEM. system. 

We distribute and stock a large range of MICRO components. 
CHIPS: Motorola, Fairchild / Ferguson Transformers / Edge Connectors. I.C. 
Sockets / Heatsinks I Sprague Capacitors / WIMA Capacitors I CANNON 
Connectors / Molex Connectors / Spectrol Pots. / Rectifiers / SCRs Triacs / Crimp 
connectors / Terminal Strips / Fuses. ETC. 

TRANSPORT: Freight forward on printers and transformers. Regular mail for smaller items. Add $2.00 P&P. 

280 VICTORIA ROAD, GLADESVILLE, NSW 2111. TELEPHONE 89-3145. 
Add 15 percent Sales Tax where applicable. Quantity Discounts available. 
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Dear Sir, 
I would like to point out a serious 

deficiency .in the design of the ETI-455 
Loudspeaker Protector published in the 
March 1980 issue of ETI. 

Protection circuits of this kind 
should be designed as far as possible to 
"fail safe". If the protection circuit 
fails, 

(i) it should not cause damage to 
the circuit being protected 

(ii) damage to the circuit being 
protected should be prevented, 
even while the protection cir- 
cuit is failed 

(iii) warning should be given of the 
failure of the protection cir- 
cuit. 

While a failure of the Loudspeaker 
Protector will not cause damage to the 
loudspeakers, it will allow the speakers 
to be damaged and it will provide no 
warning that the protector has failed. 
Though this situation may appear no 
worse than not having the protector 
installed, the user is living in a fool's 
paradise having been lulled into a false 
sense of security by the presence of the 
protector. The first indication he is 
likely to receive of failure of the unit is 
a puff of smoke from his burnt out 
speakers! 

While component failures and bad 
connections are possible failure causes 
for the protector, the most worrying 
cause of failure is a flat battery. The 
battery is permanently connected into 
the circuit (without switch), and it is 
stated that because of the low CMOS 
current drain the battery should last its 
shelf life. But how do you know when 
the battery needs changing - look for 
the puff of smoke from the speakers? 

The most obvious way of making the 
speakers safe in the event of failure of 
the protector is to have the relay which 
controls connection of the amplifier to 
the speakers connected as a normally 
operated relay. Then a fault would 
cause the relay to drop out and open 
the amplifier -speaker connection. This 
would protect the speakers and provide 
warning of the protector failure (though 
there would still be some faults which 
could lock up the relay and prevent the 
protector from doing its job). 

Unfortunately, the design as it stands 
using a battery as power supply is not 
suitable for continually holding in a 

relay. To provide best protection the 
Loudspeaker Protector would have to 
be n-ains powered and switched on with 
the amplifier. A delay of one to two 
seconds after switch -on before opera- 
tion of the relay to connect the 
speakers, would protect the speakers 
from amplifier failure at switch -on. 

David'L. Craig 
Holland Park, QLD 

Thank you for your comments on the 
ET/ -455 Loudspeaker Protector Mr 
Craig, but there really isn't a "serious 
deficiency" in the unit, as you say, and 
I will let the designer, David Tilbrook, 
take issue on that score 

Apart from the obvious first re- 
quirement of actually doing the job 
required, a project must be 'reproduce - 
able' - that is, a wide spectrum of 
readers, with differing construction 
capabilities, must be able to build the 
project and get it working with a 
minimum of fuss. This is especially true 
of relatively simple projects and/or 
projects having wide appeal. 

Having made that clear, I'll let David 
answer your specific objections. 

(Roger Harrison, Editor) 

When setting out to design this project, 
it was clear that it would have quite a 
wide appeal - as there was no com- 
mercial equivalent to do the job - 
and would probably be a 'beginning' 
project for many readers. It was for 
these reasons that l decided the circuit 
should be battery operated. Various 
protection schemes were considered 
actually, and rejected for reasons Roger 
Harrison has mentioned above - includ- 
ing 'signal powered' protectors, circuits 
powered from the amplifier's supply, 
etc. 

Having chosen battery operation, the 
unit had to have minimum power 
consumption to obtain maximum 
battery life and this meant a 'normally 
off' relay. Whilst I agree with your 
sentiments expressed in (i), (ii) and (iii) 
in your letter Mr Craig, l cannot agree 
that the Loudspeaker Protector suffers 
from a "serious deficiency" Firstly, to 
check the battery one simply turns 
down the sensitivity control of the unit 
while using the amplifier at normal 
listening levels. If the relays operate, 
cutting off the speakers, the battery is 
obviously OK. 

Problems arise if the Loudspeaker 
Protector is mains operated. One of the 
most likely times for an amplifier to go 
faulty is at the moment of turn on. 
Unless the Loudspeaker Protector has 
been turned on before the amplifier, it 
is totally useless as a protection device 
in this event. 

With 'normally operated' circuits, a 

fault condition can occur which 'holds 
on' the relay and it is fallacious to think 
that such a circuit is inherently "fail 
safe". Then again, 'normally operated' 
circuits are prone to somewhat more 
failures than 'normally off' circuits - 
undoubtedly, some of those failures will 
be of the undesirable type. 

For the conditions under which the 
Loudspeaker Protector will be built and 
operated, l think it should do its job 
admirably. David Tilbrook. 

Dear Sir, 
I have been a regular reader of ETI 

since it first hit the newstands. I would 
like to congratulate the staff at ETI on 
the facelift given the magazine since last 
June. 

My favourite section is Sound. It 
helps compensate for the demise of 
your sister magazine; 'Hi -Fi and Music'. 
However, I have one main criticism of 
the Sound section in ETI - lack of 
editorial and reviews on Australian - 
manufactured hi-fi equipment. The 
same goes for other Australian 
electronics and hi-fi magazines, too. 

Could I suggest that ETI set aside a 

page or two for editorial and reviews 
on locally -made equipment? 

Yours Faithfully 
R.D. Rowlands 

Koolan Island, W.A. 

We'd be delighted to do that. However, 
the pages would be blank for most 
issues of the year! There are not too 
many companies producing hi-fi 
equipment in Australia. We have already 
reviewed the locally -made "Sirius" loud- 
speakers from the Philips organisation 
and have several other pieces of 
equipment "in the pipeline". From time 
to time we publish items on Australian - 
made hi-fi equipment in the "Sound 
News" pages - keep reading, items of 
interest will pop up in the future. 

If any Australian manufacturers out 
there would care to submit equipment 
for review, we'd only be too happy to 
hear from you. 

Dear Editor, 
I just loved the April catalogue - 

but what you had wrapped round it 
was terrible ! 

D. Smith 
North Ryde, NSW 
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Personal Computers 
Microprocessors 
Small Business Systems 
Games and Gadgetry 

Some display stands may possibly be 
available and all enquiries can be directed 
to Home Computer Show, John Kennedy 
Associates Pty. Ltd., 443 Little Collins 
Street, Melbourne 3000 (03) 671377 or in 
Sydney (02) 918 8174 
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THE 11Q HOI11E COI11PUTEF SHOW g 
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Sydney: Westco Pavilion 
At Sydney Showgrounds - just inside main 
entry gate. Plenty of car parking available 
on site 

Thursday, May 22, 10.00 a.m.-6.00 p.m. 
Friday, May 23, 10.00 a.m.-6.00 p.m. 
Saturday, May 24, 10.00 a.m.-8.00 p.m. 
Sunday, May 25, 10.00 a.m.-6.00 p.m. 

OOOOOOOOOOOOOOOOOOOOOOOOOOOO00000000 
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DEVELOPMENT SYSTEMS 
The EXORmacs Development System 
for 68000 has just been announced. 
The system includes 15 slot chassis 
and power supply, MPU module, 
memory management module, deBUG 
module, 128K byte dynamic memory 
module, and an intelligent floppy disk 
controller module. 

Software includes Structured Macro 
Assembler/Linkage Editor, screen 
based editor, symbolic deBUG and a 
PASCAL compiler. 

Peripherals include intelligent CRT 
console, a 1 Mbyte, two drive double 
sided floppy disk, and a model 703 (180 
CPS 132 column) line printer. 

A large number of support modules 
are also available. 

6800/6809 EXORciser Development 
Systems 
The popular EXORciser II Development 
System is now available in both 6800 and 
6809 versions. For those people already 
owning a 6800 EXORciser or EXORterm 
Development System, a 6809 upgrade kit is 
available. Both EXORcisers may be 
expanded to allow development of the 

MC6802 / MC6808 
MC6801 /MC6803/MC68701 MC6805 
A wide range of support modules are 

available, including support modules for PIA, 
ACIA, SSDA, ADLC, GPIA, CRT controller 
and universal support module. 

High level languages are available for - 
6800: BASIC, FORTRAN, COBOL, MPL. 
6809: FORTRAN, MPL, PASCAL. 

Bulk storage is available on both single and 
double sided floppy disks. Up to 4 drives are 
supported. 

A 10 Mbyte Hard Disk System is also 
available with expansion to 40 Mbyte. The 
Hard Disk System may co -reside with the 
floppy system to allow easy transfer of old 
files. 

68000 Courses 
Rank Electronics has much pleasure in 
announcing a visit from two leading Motorola 
lecturers to give courses on the MC68000. 

Subjects will include both hardware and 
software aspects. 

Course costs: $250.00 per head for each 
course. 

Dates: Sydney - May 19, 20, 21 and 22. 
Brisbane - May 23, 26 and 27. 
Adelaide - May 28, 29 and 30. 
Melbourne - June 2, 3, 4 and 5. 

Hours: Sydney and Melbourne - 9.00 a.m. 
to 5.00 p.m. 
Brisbane and Adelaide - 8.30 a.m. 
to 7.30 p.m. 

For further details and application form 
please contact: 

RANK 
ELECTRONICS 
PTY LIMITED 
INDUSTRIAL SYSTEMS 

12 Barcoo Street, East Roseville, Sydney 2069. 
Phone 406 5666 
60 Rosebank Ave, Clayton South, Vic 3169 
Telephone 541 8444 
299 Montague Road, West End, Brisbane 4101. 
Telephone 44 2851 

101-105 Mooringe Avenue, Camden Park, SA 5038. 
Telephone 294 6555 
430 Newcastle Street, Perth 6000. 
Phone 328 3933 
120 Parry Street, Newcastle 2300. 
Phone 26 2466 MAS5561 
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Your Life Will Never Be The 
Same - Two great 
achievements - a powerful 
state-of-the-art personal computer 
and a thrilling home entertainment 
center in one single package 

User -programmable in BASIC 
With loads of pre-programmed 

software for educational 
entertainment and home 
and personal management 

Features - 9K RAM, 10K ROM 
53 key typewriter -style 

keyboard 32 characters x 16 
line screen format Alpha 
numerics in 3 color modes with 
up to 8 colors Built-in sound 
synthesizer with a range of 3 
octaves including flats and sharps 

Six function built-in cassette 
tape deck 2 game -style hand- 
held controllers Unique shift 
key for "BASIC keywords" 

Expandable for floppy disk, 
printers and more. 
$995 inc. colour monitor. Tax paid. 

CALCULATOR SUPERMARKET 
435 Bourke Street, Melbourne. (03) 67-6412. 

RADIO PARTS GROUP 
562 Spencer Street, Nth. Melbourne. (03) 329-7888..1103 Dandenong Road, East Malvern. (03) 211-8122. 
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All systems go! 
VECZO CAPHC SYSTEM 
VECTOR GRAPHIC is a leading American micro -computer manufacturer who 
has been producing reliable, quality products since 1976. 
VECTOR GRAPHIC SYSTEM B offers enterprising companies the right hardware 
for the emerging micro -computer business market. More economical than "big" 
systems, yet offering wide ranging ability in their market sphere. 
Whether you're looking for Hardware for your software products or you 
want a complete end user turn key system, Vector Graphic has the solution 
to your needs. 
Fully súpported in both Software and Hardwaré in Australia. 

48K or 64K RAM 
630K on dual floppy disk drives 
24x 80 video terminal 
Time-share multi-user - additional 
video terminals 
Microstor - extra on-line disk storage 
Vector Graphic DM'printer 
Qume letter quality printer 
BASIC, Z80 assembler, debugger, editor 

AUSTRALIAN DISTRIBUTOR 

The industry standard - CP/M 
Optional languages include COBOL, 
FORTRAN, PASCAL, C etc. 
Accounts payable 
Accounts receivable 
General Ledger 
Inventory Management 
Word Processing 

DEALER ENQUIRIES INVITED 

AJ.SJW. DICK 
24 Woodfield Boulevarde, Caringbah, NSW 2229. Phone (02) 524-5639. Telex 70182. 
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Two local firms win design awards 
Two local electronic companies - BWD Electronics of 
Victoria and Fairlight Instruments of NSW - have been 
presented with design awards by the Australian Indust- 
rial Design Council. 

Fairlight Instruments 
were presented with the In- 
dustrial Design Award for 
development of the Qasar 
general purpose computer. 

This computer features dual 
6800 microprocessors' in the 
central processor which ena- 
bles the machine to think at the 
same time as it reads or talks to 
the outside world or the mem- 
ory. The 6800s are clocked al- 
ternately at the maximum rate 
of 1 MHz and share bus and 
memory. The resulting speed is 
effectively more than twice as 
fast as a conventional micro 
since delays due to interrupts 

are avoided. The Qasar applica- 
tions to date include small busi- 
ness computers, communica- 
tion data processing, industrial 
control and music synthesis 
(the Fairlight Computer Musical 
Instrument - CMI). 

The most striking application 
of the Qasar is in the CMI, pro- 
duced by Fairlight, where the 
speed is fully utilised to control 
the pitch, harmonic content, 
and envelope shape of up to 
eight independent sounds 
played simultaneously. The 
sounds may be prerecorded 
natural sounds stored in the 
memory, or electronically gen- 

n 
Above: John Beasley, designer of the BWD-880 Powerscope, with the 
award -winning instrument. 

a ád. 

Above: Kim Ryrie, a partner in Fairlight Instruments, accepts 
Design Award. Below left: the Qasar twin -processor computer. 

erated sounds. The CMI is de- 
signed to be programmed by a 
musician with no knowledge of 
electronics and this is achieved 
through the use of a light pen 
and video display. The musician 
chooses the pitch of a sound 
using a separate. keyboard with 
its own microprocessor, he then 
draws the envelope shape of the 
fundamental and up to the 
seventh harmonic on the video 
screen with the light pen. This 
modified sound is stored in the 
memory and can be played on 
the keyboard at any pitch. The 
amplitude of the sound is de- 
termined by the speed of depre- 
ssion of the key and it repeats 
until the key is released (Sus- 
tain'). 

The CMI includes 210 K of 
RAM, two double -sided 8" 
(200 mm) floppy discs, 
keyboard, VDU and light pen. It 
sells for about $23 000. 

BWD Electronics received 
the award for the BWD 880 
Powerscope on the basis of 
originality of design and 
safety of operation. 

The Powerscope is an oscil- 
loscope designed for examining 
waveforms in ac and dc power 
supply and control circuitry. It 
features an insulated cabinet 
which has been tested to with- 
stand over 5 kV and shrouded 
probes which will accept trans - 

the 

ients up to 3 kV. The BWD 880 
will measure signal levels as low 
as 100 mV and up to 600 V 
RMS or in dc supplies to 
plus/minus 500 V across circuit 
components directly connected 
in three-phase powerlines. 
Maximum measurement range 
is from 100 mV to 1 kV, with ac- 
cessories provided to extend 
this range to plus/minus 2 kV dc 
or 1.5 kV RMS continuous op- 
eration. 

A unique feature of the Pow- 
erscope, according to BWD, is 
its ability to provide the user with 
digital readout of phase angle 
between a zero crossover refer- 
ence marker and a variable 
marker. This can be adjusted 
from zero degrees to 359 de- 
grees in one degree steps. In 
addition, the reference marker 
can be repositioned in multiples 
of 60 degrees to provide im- 
mediate phase angle relation- 
ships in two -three -six -phase 
systems. Time measurement 
can be made from 100 
nanoseconds to 100 seconds 
with triggering extending from 
dc to 10 MHz, say BWD. Vertical 
input bandwidth is specified as 
dc to 7.5 MHz. 

Since its release, the Pow- 
erscope has become widely ac- 
cepted in industry and educa- 
tion, both in Australia and over- 
seas. 
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Micros 
invade 
the office 
An exhibition of modem 
office products, featuring 
digital and computing 
equipment, was held in 
Sydney recently. 

Called the 'Modern Office 
USA Exhibition', it was held 
at the US International 
Trade Centre in North 
Sydney over 18-21 March. 

We went along to the 
exhibition armed with the 
knowledge that Australian 
companies are expected to 
spend $612 million a year on 
office automation by 1982, 
nearly double the $311 million 
spent in 1978. We wanted to 
find out why. 

Our most dominant 
impression at the exhibition was 
the flood of minicomputers and 
word processors being sold by 
many of the 56 US companies 
and their 24 Australian 
distributors. 

This inexpensive line printer, 
from MPI, was shown by Sigma 
International. 

In addition, there were 
microprocessor controlled mail 
sorters, duplicaters, printers, 
filing systems, communication 
terminals, etc together with 
software to re-train the office 
staff for more productive work 
after automation has taken over 
the tedious repetitive jobs. 

Unfortunately it's not possible 
for us to mention all the 
products being demonstrated at 
the exhibition. Sony. 

We were interested in the 
'ultimate computer game' by 
Ardac Inc. of Ohio and 
demonstrated by Scandic 
International of North Sydney. 

f+ 

J 

R 

The Remington NBI System 3000 'paperwork processor' was typical of the many word processing machines 
exhibited at the Modern Office USA Exhibition. 

The machine is an "electronic 
note acceptor". If you win, the 
computer pays you money but if 
you lose, you go to gaol! (DO 
NOT pass go, etc ...) If you are 
honest the $1 or $2 note 
acceptor gives you change in 
100 pieces so you can carry on 
playing the pokies with the 
minimum interruption. But, if 
you are criminally -minded you 
are going to have a hard job 
'winning'. The machine 
identifies good notes by two 
methods: first a small spot of 
light scans the engraving in two 
places about one-third and then 
two-thirds up the note and a 
photodetector produces data 
pulses as the spot passes over 
the engraved lines. The spacing 
of the pulses are compared with 
those in the memory of the 
microprocessor. 

The notes are then scanned 
by an infrared absorbtion 
detector which checks the 
composition of the paper and its 
colour against a pattem in the 
memory. 

We were assured that the 
machine always pays change 
for good notes and always spits 
out the bad ones. 

Well ... we shall see, because 
these money changers are 
going to be around in many 
clubs, hotels etc soon, we were 
told. 

Some of the highlights of the 
exhibition were: 

*Vector Graphics and their 
distributors A.J. and J.W. Dicker 
of Caringbah, NSW 
demonstrated their System B 
and Memorite 2 systems which 
allow simultaneous word and 
data processing from up to five 
independent terminals for 
under $15 000 (reviewed last 
month). 

Commodore Business 
Machines and Hanimex of 
Brookvale NSW were playing 
the lunar lander game on their 
PET computer when I 

interrupted to enquire about the 
CBM3000 micro. This series 
consists of a CPU with 32K of 
memory plus a 1000 character 
display and keyboard, dual 
floppy disk drive and 70 lines/ 
min dot-matrix Printer. 

Aimed at small business 
users the 3000 series has full 
software support and on -site 
maintenance contracts will be 
taken by STC. It should be good 
value if you have $10 000 or so 
to spare. 

*International Computers Inc 
and ICL (Aust) of North Sydney 
were prominent with their 
minicomputer System 120. 
This system has a fast, efficient 
mini as the processor and new 
integrated front loading disc 
drives and microprocessor 
controlled VDUs and printers. 
This system should be of 
interest to medium size 
business users since it has 

expansion capabilities of up to 
50 output terminals and up to 
156M of disc memory. 

Mr. Arun Pande of Sigma 
International offered to help me, 
and any potential buyer, 
through the maze of US 
computer products being 
offered in the marketplace. 
Sigma is the leading US 
International distributor of 
microcomputers and 
peripherals and offer 
information, US export licence 
aid, rapid delivery from stock, 
spare parts, and large discounts 
from a very wide range of 
products. 

*The future developments in 
office equipment will require 
even more powerful central 
processing than the current 8 - 
bit microprocessors offer. Zilog 
had their 16 -bit Z8000 series 
out of wraps and an evaluation 
board is available to prospective 
users. 

The board has the Z8000 
MPU, 2K EPROM, 16K RAM, 32 
I/O lines, four programmable 8 - 
bit counter/timers etc. A great 
deal of software has been 
already developed to back up 
the Z8000 series and this 
evaluation kit should be 
invaluable to Australian 
companies wanting to keep 
abreast of latest developments 
in microprocessors. 

A fascinating show. 
John Pollard. 
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ELECTRONICS BY MAIL 
Z80 SINGLE BOARD 
COMPUTER 

'IL Omni mni 
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Build your own Z80 based home 
computer using the ETI/DGZ80 as des- 
cribed in ETI November 1979. Designed 
by David Griffiths, this is probably the 
most powerful S100 Z80 magazine 
project described to date. 

Features include on board P10 (dual 
8 bit 1/0), CTC (4 channel programmable 
counter timer), power on jump, software 
write protect option, provision for 2K 
ROM on board, 1K RAM for stack, 
scratchpad (expandable to 2K) top qual- 
ity solder masked plated through PCB, 
sockets for all IC's and comprehensive 
Owners Manual. 
DG Z80 (kit) $199.25 tax paid. 

(kit) 175.00 tax exempt. 
(assembled) 240.00 tax paid. 
(assembled) 215.00 tax exempt. 

DGOS OPERATING 
SYSTEM 

Monitor ROM for above DG Z80 
strongly recommended for use with DG 
640 VDU. Powerful monitor includes 
tape loading/dumping real time clock, 
software write protect, memory examine, 
alter, compare, move and fill commands. 

2716 EPROM with listing $48.00. 

DG 640, VDU 
This has to be the most popular VDU 

in Australia. Described in ETI March 
1978, the DG 640 features 16 lines 
of characters, upper/lower case with 
graphics, crystal locked self contained 
TV scan circuits, top quality plated 
through PCB with Owners Manual. 

DG 640 (kit) 
(kit) 

(assembled) 
(assembled) 

$139.50 
125.70 
149.50 
134.25 

tax paid. 
tax exempt. 
tax paid. 
tax exempt. 

NOTE: ALL PRICES 
INCLUDE SALES TAX 
(Except where noted) 

1\/P APPLIQD 1,1 TECHNOLOGY 
_ PTY. LTD. 

1 

1, 

1 

1 

1 

1 

1 

1 

1 

(Offer closes 15/6/80) I 

1N914 diodes 20 for $1.00. 1 

1N4004 diodes 20 for $1.50. 1 

RED leds 10 for $1.50. 

555 Timers 4 for $1.00. 

2102 RAMS 8 for $11.25. 

2114 - 450. 2 for $10.75. I 
4116 - 300. 8 for $89.50. I 

VOLUME SPECIALS 

DREAM 6802 
Described in EA May 1979, this kit' 

has been redesigned to accept the 6802 
chip and eliminate the problems with 
the 6875 IC. The Applied Technology 
DREAM 6802 includes all IC's, compon- 
ents, keyboard modulator and power 
supply, together with a comprehensive 
MANUAL and simple program to run. 

DREAM 6802 (kit) $149.50 tax paid. 

CRYSTALS 
1MHz 
4MHz 
8 MHz 
12 MHz 

$12.50. 
7.95. 
7.95. 
7.95 

(Small stocks of other values.) 

ZENER DIODES 1w. 
ALL VALUES 25d. 
3V3, 3V6, 4V7, 5V1, 5V6, 6V2, 7V5, 
8V2, 9V1, 10VO, MVO, 12V0, 13V0, 
15V0, 16V0, 18V0, 20V0, 22V0, 24V0, 
27V0, 30V0, 33V0. 

WIRE WRAP 
JUST WRAP KIT $32.15. 
WSU-30w. WIRE WRAP TOOL 8.75. 
WIRE WRAP WIRE 50 ft. spools. 

(red, black, blue, white) 2.75. 
WIRE WRAP TRIPLE PACK 

DISPENSERS 8.75. 

MICROPROCESSOR 
COMPONENTS 
Z80 CPU 
Z80 PIO 
Z80 CTC. 
2650A. 
2608 PIPBUG 
2651 
2708 

2716 (+5V) 
2114-450. 
2102-350 
SC/MP II 

$15.75 
9.75 
9.75 

15.75 
15.75 
19.75 
12.50 
45.00 
5.75 
1.55 
9.75 

MAIL ORDERS TO: 
PO Box 311, Hornsby 2077. 

Please add $2.00 per order 
towards cost of post and packing. 

SOCKETS 
8 pin 
14 pin 
16 pin 
18 pin 
20 pin 
24 pin 
28 pin 
40 pin 

Solder 
.20d 
.25 
.28 
.29 
.30 
.35 
.40 
.50 

LOW POWER 

SCHOTTKY 

Wirewrap 
.46d 
.54 
.67 
.80 
.92 

$1.44 
1.84 
1.90 

74LS00 .30 74LS109 .70 
74L501 .30 741-5112 .70 
74L502 .30 74L5113 .70 
74 L503 .30 741-5123 1.50 
74LSO4 .35 74L5125 .75 
74L505 .35 74L5132 .75 
74L508 .30 74L5136 .75 
74L509 .30 741_5138 .95 
74L510 .30 74L5139 .95 
741-511 .30 74 L5151 1.10 
74 1.513 .60 74 1.51 53 1.10 
74 1.514 1.20 741.5155 1.10 
741-515 .35 74 L.5157 1.10 
74 L521 .35 741-5158 1.90 
74 LS22 .35 74 1.5160 1.90 
74 L526 .40 741-5161 1.90 
74L527 .30 741.5162 1.90 
741.528 .40 741.5163 1.90 
74 1.530 .30 7415164 1.30 
741_532 .35 74L5170 3.50 
74 L537 .45 741-5174 1.00 
741-538 .45 74L5175 .90 
74 1.54 0 .45 74 1.5181 3.95 
741S42 .70 741.5190 2.10 
74 LS47 .70 74 L5191 1.20 
74 1.551 .45 741-5192 1.20 
74L554 .45 74L5193 1.20 
74 1.555 .50 741.5194 1.35 
74L573 .65 74L5195 1.35 
74 1.574 .45 74 L5197 1.85 
741575 .65 74 LS253 1.85 
74 L576 .70 74 1.5257 1.65 
74L578 .80 74L5258 1.85 
741.583 1.25 74L5279 .85 
741585 1.25 7415290 1.45 
74 L586 .45 74 LS293 1.55 
741.590 .75 74L5298 2.75 
74L592 .95 74L5367 .75 
74LS93 .95 741.5368 .75 
74L595 1.40 74L5374 2.95 
74 LS96 1.60 741.5375 1.25 
74L5107 .70 741.5386 .95 

RECTANGULAR LEDS 
R ED 25c 
GREEN 35c 
YELLOW 35c 

OFFICE/SHOWROOM: 
la Pattlson Avenue, Waitara 2077. 

Hours: 9-5 Monday to Saturday. 
Telephone: 487-2711. 
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Bar code printer 
Anderson Digital Equipment have just released the Inter- 
mec 8220 bar code printer. This unit is a low-cost 
electronically -controlled serial Impact printer which pro- 
duces high quality, random, batch or sequential runs of 
CODE 39 (r) labels or tags. 

A basic two-line printer, the 8220 prints bar code with an interpre- 
tation line and one line of free text. 

The highly reliable printing mechanism consists of a continu- 
ously rotating print drum and electromagnetically actuated print 
hammers. Solid state devices optically sense print drum position. 
The appropriate bar code and character images are optimally dis- 
tributed around the print drum. 

Labels and tags are printed by the 8220 using a dry carbon ribbon 
which produces printed bars with high optical contrast and sharply 
defined edges of maximum scanability. Data input is through an 
RS232C interface. 

For further information contact Anderson Digital Equipment Pty 
Ltd, PO Box 322, Mt Waverley, Vic; (03) 543-2077 or PO Box 294, 
Ryde NSW, (02) 808-1444. 

SMUG Club 
The Sord Microcomputer 
Users Group announced 
their formation recently. 

They are actively seeking 
members with a view to getting 
into all the usual club -type ac- 
tivities. 

New LEDs from 
Backlighting large surface 
area annundator messages 
is now easily possible by 
using a new family of light 
emitting diode light bar 
modules from Hewlett- 
Packard. 

These new modules provide 
large, bright and uniform light 
emitting surfaces and come in 
sizes 9 mm square and 9 mm x 
19 mm surface areas. Other 
packages have multiple surface 

Prospective members and in- 
terested persons are asked to 
contact: 
Emmanuel Cargakis 
4/8 Clarkson Avenue 
Brighton Vic 3186 

HP 
areas and come in red, yellow 
and green. 

These modules will be useful 
for illuminating legends, indi- 
cators, bargraphs and switches. 
Prices range from 51.96 for the 
small package to 52.87 for the 
large one. 

Further information can be 
obtained from Cema Elec- 
tronics Pty Ltd, 21 Chandos 
Street, St Leonards NSW, or 
from Hewlett-Packard direct. 

t 

o 

New utility for keyboard 
intelligence. 
A new CP/M utility has been spedally written to convert any 
keyboard into an intelligent keyboard. 

The program, written by De- 
nnis Riepon of AED, is similar to 
DESPOOL in that it loads au- 
tomatically below the CCP. It is 
compatible with all versions of 
CP/M and operates correctly 
with XSUB and DESPOOL 

Price is about $25 and further 
information can be obtained 
from Acoustic Electronic De- 
velopments Pty Ltd, 123 Military 
Rd, Guildford NSW 2161. (02) 
632-6301. 

Perth computer club 
A Perth computer club has 
been hiding its light under a 
bush. 

The club .has been active for 
about five years and has now 
100 active members and 100 
members who only play com- 
puter games. The club room, in 
the Undergraduates' Guild 
building of the University of 
Western Australia, is open about 
23 hours per day and offers the 

use of two computers. 
Occasional classes are held 

on Saturday mornings for learn- 
ing about software and the use 
of computers. 

Further information can be 
obtained from the University 
Computer Club, room 2.17 
Guild Building, c/o The Guild of 
Undergraduates of Western Au- 
stralia Crawley WA 6009. (09) 
380-2297. 

New recorder for Digital 
Epicom Inc of the USA has released its model El 200 epitape 
recorder here through the Dindima Group. 

This unit is a fully portable system capable of recording digital 
communications data regardless of the line discipline in force at 
speeds up to 960 bps. Without control and status recording the unit 
can handle speed up to 19 200 bps. 

A four -digit tape position indicator allows precise location of 
communications errors. 

Further information can be obtained from The Dindima Group 
Pty Ltd P.O. Box 106 Vermont Vic 3133. 
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E 1980 Texas Instruments Incorporated 
I A011 - 1279 

Now the business professional has an 
extra -ordinary programmable calculator 

from léxas Instruments. 

Powerful but simple 
The TI -59 gives you so much problem 
solving power it's almost like a hand- 
held computer. Yet it's extremely easy 
to use. 

Just plug in expertly 
designed programmes 
You can slip a pre -written programme 
module in your TI -59 calculator and 
instantly transform it into a sophisticated 
application computer. There's a tool kit 
of pre-programmed solutions to a wide 
variety of problems. TI's plug-in Solid 
State Software" libraries have been 
designed by professionals for use with 
your 11-59. 

Containing up to 5.000 programme 
steps TO SOLVE BOTH ROUTINE 
AND COMPLEX PROBLEMS THESE 
LIBRARIES INCLUDE: - 
O Applied Statistics 

Business Decisions 
Securities Analysis 
Real Estate/Investment 
And many others. For instance 

Marine Navigation and Aviation are 
commercial programmes you can also 
use for your time away from the office. 

---.. 
MASTER 

Ry L16RA 
MODULE 

--`. 

module - 

napon cover 

An aid throughout your 
business 
The problem solving capacity of the TI - 
59 can be used Tight across your company. 
Sets of programmes for specialists in 

. many areas are available in Speciality 
Pakettes and include: - 

Marketing Sales 
Production Planning 
Programming Aids 
OiVGas/Energy 
Statistical Testing 
Securities Analysis 

Programming is so 
simple 
You can use pre -designed programmes, 
write your own, or incorporate both. 
With the TI -59's advanced technology 
YOU CAN MODIFY AND EDIT YOUR 
PROGRAMMES AND STORE THEM 
ON MAGNETIC CARDS FOR RE- 
USE. 

You'll use the TI -59 
continuously in business 
decisions 
For instance the problem solving 
capacity of its 100 memories or 960 
programme steps is invaluable for 
Budgets, Statistical Analysis, Stock 
Options and Chain Calculations. And 
you can turn 11-59 into a printer - 
calculator which prints, lists and traces 
your programme with the PC -100C 
Printer/Plotter Accessory. 

And at $ 349.00' 
TI -59 costs so little 
while your optional PC -100C 
Printer/Plotter Accessory 
is just $285' 

Examine 1I -59's many 
remarkable features. 

YOU CAN USE IT'S 
PROBLEM SOLVING 
POWER NOW 

Fifty years 

Innovation 

DISTRIBUTORS: NSW Total Electronics, Email Limited (Metering Division), Silicon Valley, Dick Smith Electronics. VWC Total Electronics, Delta Scientific 
Product Distribution, Email Limited, Silicon Valley, Dick Smith Electronics. SA Email Limited, Silicon Valley, Dick Smith Electronics. WA Esdailes of Cloisters, 
Silicon Valley, Dick Smith Electronics. OLD Email Limited, Silicon Valley, Dick Smith Electronics. TAS J. Watch 8 Sons. NZ David Reid Data Products. 

7hxas Instruments technology -bringing affordable electronics to your fingertips. 
TEXAS INSTRUMENTS 

AUSTRALIA LIMITED Recommended Retail Price 
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Static ROMS from National 
A complete family of static 16K, 32K, and 64K ROMS with 
JEDEC approved pin configuration is now available from the 
National Semiconductor Corporation. 

All are TTL compatible and operate from a 5 V supply and are 
available in 24 pin packages. 

Further information and prices can be obtained from N.S. Elec- 
tronics, P.O. Box 89, Bayswater Vic 3153, (03) 729-6333. 

r 

Eight code bar reader 
A new bar code reader has been released by Anderson Digi- 
tal Equipment Pty Ltd which can read up to eight popular bar 
codes. 

The unit comes complete 
with an Intermac model 1236 
light pen but other wands are 
also available. The unit is small 
in size to save work space 
(229 mm x 152 mm x 25 mm) 
and can be easily mounted on 
the underside of a work table. 

The model 9300 ranges in 
price from $1090 to $1485 de- 
pending on the choice of wand 
or scanner and further informa- 
tion can be obtained from An- 
derson Digital Equipment Pty 
Ltd, P.O. Box 322, Mt Waverley 
Vic 3149. (03) 543-2077. 

tl 

Bulk store for the PDP-15 
Anderson Digital Equipment recently announced the release 
of the Dataram BC -205 bulk core system for the Digital 
Equipment Corporation's PDP-15 series of minicomputers. 

The BC -205 is compatible 
with the DEC RF15/RS09 fixed 
head disk system and is com- 
pletely software compatible with 
the standard operating systems 
and RF-11 diagnostics used on 
the PDP-15. 

The bulk core system, func- 
tioning as a fast access 
peripheral, can provide drama- 
tic improvements in system 
handling to bring the PDP-15 

more in line with the pertor- 
mance of currently available 
minicomputers. 

Cost varies from $32 125 for 
the minimum 256K words to 
$63 500 for a full megaword 
(1024 x 18). 

Further information may be 
obtained from Anderson Digital 
Equipment Pty Ltd, P.O. Box 
322, Mt Waverley Vic 3149 (03) 
543-2077. 

TRS-80 OWNERS!! FREE WITH NEWSLETTER 
L2 cassette (1 Game, 1 Business) to celebrate 11/2 years. Subscription $12/year. Write Box 105, Marrickville 2204. 

16k Level 2 
Adventure Land 16.00 Mastermind 9.00 Basic Statistics 21.00 L2 Instruction Course 25.00 Amateur Radio System 26.00 Adventure Pirates 16.00 Mission Impossible 16.00 Blorythms 6.00 Micro Text Editor 11.00 Comproc 20.00 Air Raid 18.00 Othello 7.00 Calendar Functions 9.00 Mortgage Calculator 9.00 Dosort 35.00 Amai'in Mazes ..9.00 Pentominoes 11.00 Calculator 4.00 Math Drill 6 00 DCV-1 10.00 Atlantic Balloon Race 11.00 Pork Barrel 11.00 Cash Register 11.00 Numerical Integration 9.00 ELECTRIC PENCIL 155.00 Backgammon 9.00 Remainder 9.00 COPy SYStem tape 15.00 Personal Finance 11.00 Final ApproaclVSpace Battle....26.00 Barricade 16.00 Robots 7.00 Complex Mathematics 9 00 Pre Flight 21.00 Infinite Basic ' 50.00 Baseball 9.00 Round The Horn 11.00 Electronics Assistant 11.00 Renumber 16, 32 or 48K 15.00 Infinite Business 30.00 Bingo 7.00 Safari 9 00 ELECTRIC PENCIL 105.00 Remodel 25.00 Inventory 2.2 60.00 Batter Up 7 00 Santa Paravia 9.00 ESP Tester 7.00 Remodel & Proload 35.00 Inventory 2.3 , 80.00 
Breakaway 7.00 Sink'um 7.00 File Handling 9.00 RSM-2 Monitor 28.50 KVP Extender 30.00 Bridge Challenger 16.00 Space Battle 16.00 Finance Loans/Invest) 9.00 Root Finder 9.00 Mail List II 99.00 Cribbage 9 00 Startrek 3.3 16.00 Fourier Transforms 9 00 Stastistics II 11.00 NEW DOS+ 99.00 
Checkers 8.00 Taipan 11.00 GSF Fast Sort 25.00 Stastistics III 11.00 RSM 20 Monitor 30.00 Dogstar 11.00 Tarot Cards 11.00 General Accounting 16.00 Star Finder 9.00 ST -80 D 80.00 End Zone 9.00 Ten Pin Bowling 9.00 Ham Radio 11.00 Timser Curve Fitting 15.00 Text -80 60.00 
FastGammon 16.00 Time Bomb 6.00 Home Finance 11.00 Trig Package 9 00 Books 
Galactic Blockade 9.00 Treasure Hunt 9 00 Infinite Basic 50.00 8800-280 Conversion 16.00 Osborne/McGRAW HILL Hamurabi 7.00 Tycoon 9.00 Infinite Business 30.00 Disk Gen Ledger 20.00 
Hangman 7.00 X -Wing Fighter 9.00 Inventory Control 13.00 Osborne/McGRAW-HILL Complete Accts RedAccts Pay 20.00 
Kamikaze 9'00 Warfare 1 9.00 Inventory Mod) 21.00 Integrated BUSINESS/ACCOUNTING Pennington TRS-80 Disc Keno 6 Game of Lite 14.00 Accounts Receivable 26.00 Inventory FP) 25.00 system, Accts Rec/Accts Pay/Gen F. Other Mysteries 30.00 
Kentucky Derby 7.00 Appointement 11.00 Keyboard 11.00 Led /Cash JournaVText books450.00 Hardware (Prices Inc' S'T) 
L2 Games (Startrek etc.) 12.00 Astronomy 1 9.00 KVP Extender 26.00 Invoicing 100.00 10 Verbatim Discs 46.00 
Lunar Landar 9.00 Basic 1P (Lit to LI) 26.00 Linear Programming 9.00 Advanced Personal Finance 26.00 

Agents for: TSE, MA, Racet, SSS. 

PITT ST. MICROCOMPUTERS Box A344 Sydney South, Pitt St, Wine Ph 569-8228. 
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OHIO 
SCIENTIFIC 

(OSI) HARDWARE 
8K Expansion board, complete, less RAM. Daisy 
chains to 40K RAM. 
Assembled and tested $135 
Kit $120 

INTRODUCTORY OFFER 
- FREE - 

40 wire lead - value $19.95 

OHIO SOFTWARE 
See March '80 ETI for price list of 47 varied 
software programs. 

All 4K except E.7 

NEW PROGRAMS 
Games: 
G.24 Worms $6.95 
G.25 Alien Invaders $8.95 
Education: 
E.6 Reflex $7.95 
E.7 Physics - 

Rutherford's Experiment, 8K $15.95 
Utilities: 
U.11 Dumb Terminal Program $8.95 
U.12 Machine Code Life $9.95 
U.13 Tick Tock $7.95 
U.14 Word Processor, WP -6502 

(Global Edits, Cursor, TAB, etc) ..599.00 
Business: 
B.1 -Small Business Analysis $15.95 
B.2 Personal Loan Analysis $6.95 
8.3 Stock Portfolio $9.95 
Display: 
D.1 Kaleidoscope and Magic Square 49.95 
Instructions: 
1.10 Reverse Video Instructions $3.00 
Catalogue: 
C.1 Brief outlines of the above programs, in- 

cluding previous list. Free hints on prog- 
ramming and use of OSI computers are 
included $2.95 

APOLOGY - U.8 Cursor Control was incor- 
rectly advertised at $5.95. It should have been 
$9.95. We are sorry for any inconvenience caused 
by this error. 

Notes - All tapes have two copies of the prog- 
ram, one on each side. Printed listing Is also in- 
cluded. 'Tone' and 'Volume' controls may need 
adjusting. Both FULL 'SAVE' and 'LOAD' is usually 
best. 
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MAIL ORDER: 
LOOKY VIDEO, 
PO Box 347, 
Richmond, Vic, 3121. 
Allow postage, 
eg OSI Software 
1 or 2 $1; 
3-5 $1.50, 
6-10 $2; 

HARDWARE 
5,00 

PET 
Commodore 
NEECO 
GPA Electronics Inc 

SM Electronics 
Teletek 
BETSI interface for PET 
Thinker Toys 

6800 (Exorciser bus) 
SM Electronics 
Pennywise Peripherals 

TRS-80 
Small Systems Hardware 

SYSTEMS 
SM Electronics 
Pennywise Peripherals 
Commodore Business Machines 
ASP Microcomputers 

PERIPHERALS 
PRINTERS 
DOT MATRIX - Anadex DP8000/DP9500 - C.ITOH D8300 - Paper Tiger - CBM 2022 & 2023 - Malibu 160 & 165 - DEC LA34 
DAISY WHEEL' - IPSI 1622 & 1650 

DISK UNITS 
Discus 
Shugart 
Remex 
CBM 2040 

TERMINALS 
SM - WF402 
Teleray 1061 
IDS Intertube 11 
TEC Series 500 

SOFTWARE 
8K PET 
16/32K CBM 
TRS-80 
APPLE 
51/4" x 8" CP/M 
CP/M Users Library 

MAGNETIC MEDIA 
Cassettes 
3M 8" Floppies 
Verbatim Mini Floppies 

MANUALS 
6502, Z80 and BASIC 

THE ELIE SEEP 
Telephone (062) 81-5011 

PO Box 118, Mawson ACT 2607 
29 Colbee Court, Phillip 

Ohio Scientific 
dealer network 

is 
Australia -wide 

For more information and 
advice call on your local 
dealer to help you select the 
best system for your needs 
AUSTRALIAN DISTRIBUTOR-TCG, 
31 Hume Street, Crows Nest, N.S.W. 2065 

AUTHORISED AUSTRALIAN AGENTS 

NEW SOUTH WALES 

Bambach Electronics 
NEWCASTLE 2-4996 
Compuserve (Ncle) Pty. Ltd. 
NEWCASTLE 61-2579 
Dwell Electronics HORNSBY 487-3111 
HI-FI Gallery TAMWORTH 66-2525 
Macelec WOLLONGONG 29-1455 
Manly Stat. Suppliers MANLY 977-2316 
Micro Visions KINGSFORD 662-4063 
Tel -Professional Consulting Services 
FRENCHS FOREST 452-1540 
Trevor Burton Pty. Ltd 
BALGOWLAH 94-3861 
Unique Electronics 
MERRYLANDS 682-3325 

AUSTRALIAN CAPITAL TERRITORY 
MES .CANBERRA 82-1774 

QUEENSLAND 
Dialog BRISBANE 221-4898 
Johansen Systems MT. ISA 43-5582 

SOUTH AUSTRALIA 
Applied Data Control 
FULLERTON 79-9211 
Ktronics ADELAIDE 212-5505 
TASMANIA 
Aero Electronics .HOBART 34-8232 
Eastside Computing 
EAST DEVENPORT 27-8121 
J. Walsh 8 Sons HOBART 34-7511 

VICTORIA 
Comp Co -Ord. Services 
BORONIA 762-5937 
Computerware FOOTSCRAY 68-4200 
WESTERN AUSTRALIA 
Datas. Comp. Acc. PERTH 325-5191 
Micro Data EAST PERTH 328-1179 
Micro Solutions SUBIACO 381-8372 
Compulator PERTH 321-6319 

NEW ZEALAND DISTRIBUTOR 
Computer Consultants, 3 Wolfe Street, 
Auckland. N.Z. Phone: 79-8345 
Computer Consultants, Queens Road, 
Lower Hutt. N.Z. Phone: 69-4979 

TOMORROWS TECHNOLOGY TODAY 

OHIO SCIENTIFIC 
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The Challenger 4 
Whichever way you look at it, no other computer 

offers so much for so little,and in colour! 

Full 53 key, keyboard which in 
polled mode can recognise 
up to 8 simultaneously 
depressed keys. ' 

Inside: real time clock and 
countdown timer 24K 
memory 6502A processor 

Control line interfaces, 
parallel lines for home 
security, accessory BUS, 
parallel I/O lines or other 
TTL signals. 

HALLE GER 4P 

JL 

Joystick sockets - add 
realism to games. 

0 

0010 SCIENTIFIC 

Minifloppy - two can be 
added. 

RF shielded aluminium case 
with 2 step baked on enamel 
finish. 

Colour adjustment. Video Display 64 x 32 

ill,.01110 sc1ER17$i. 

I ' II IIF..oa o. 
MIR 

F 

a p. 

Printer RS232 interface Numeric key pad slots. 

Solid oiled walnut sides. 

Sound outputs, 
programmable tone 
generators -8 bit 
companding digital to 
analog convertors. 

RF output for control of 
AC appliances. 

Cassette sockets. 

You'd have to go a long way to 
get better value in a computer. It 
has execution speed that really 
separates the computers from the 
toys. We think the Challenger 4 is 
way ahead of anything you've seen 
so far, for a wide variety of uses 
including business, personal, 
educational and games, as well as 
a real-time operating system, word 
processor and a data base 
management system. 

The Challenger 4 has a 2MHz 
6502 processor, and if that's not fast 
enough we can supply theGToption 
with the 6502C processor, and 120 
nanosecond memory which 
averages over one million 
instructions per second. 

TCG Ohio Scientific Pty. Ltd. 

A real time clock and count 
down timer, a 64 x 32 display in 16 

colours, including 8K memory in the 
cassette version, 24K for the 
minifloppy. A BUS structure allows 
easy plug in of extra memory or 
many more OHIO boards. The BUS 
means modularity. If you bought 
your vintage C2-4 in 1977 we can 
change the boards at a much lower 
cost than a new computer. 

For the best surprise of all ask 
our opposition if they can provide 
all these facilities. When they can't, 
ask us! 

For the complete list of dealers, 
please refer to listing on 
opposite page. 

TOMORROWS TECHNOLOGY TODAY 

OHIO SCIELIITIFIC I 

31 Hume Street, Crows Nest, N.S.W. 2065 Phone: 439-6477 
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Complete Computer System 
on a Board! 
20% OFF 

Current Retail Price 
THIS MONTH SPECIAL $311.00* 
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OHIO SCIENTIFIC 
Superboard II 

including full ASC II keyboard, video display 
interface, audio cassette interface, 8K Basic - 
in -ROM and 4K RAM on board can be 

expanded up to 8K RAM on board. 

CARD READER for 

APPLE II , TRS 80 or 

COMMODORE PET $825.00* 
S - 100 or RS 232C $985.00* 

MR500 

- " Mark Sense 

Card Reader 

Enter programmes and data into your Microcomputer. 
Any length card can be used. 

VERY FAST, the MR 500 can read a 40 column 
card in just '4 second! 

Price includes card reader and interface. 

Specify interface required when ordering. 

Cards are available. 

Send Order and Payment (Cheque or Money Order) direct to - 
TH E ELECT -ROM CIF CEJ`T 

Suite 414, 4th Floor, Fashion Valley Building, 20 Duncan Street, Fortitude Valley, 
Brisbane, Old. 4006. P.O. Box 2, Broadway, O. 4000. Telephone: 52 8455 

*AIL Prices ex -Tax and subject to change without notice. 

1 1 

° Cottage Computers 
[)i 

1 

386 QUEENS Pde.,FITZROY NORTH Victoria 3068 (03)481 1975 

Acorn ***The EUROCARD 6502 Based system 
from England Expandable.... 
Convenient Modular parts 

- liControllers from $110,Memory Cards, 
Software, and User Manuals available 

System 2 from $954, 
Systems also available 
Fully Assembled&Tested 

ACORN System 3 

With F/Disk 
Kit:$2199.40+S/Tax(15%) 

bankcoIr d 
welcome here 
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update on the 5-100 bus 
What with the arrival of 16 -bit micros and the sincreased 
demands being placed on computer systems, the S-100 
bus has had a grease and oil change ... enter at sINP, exit 
at sOUT you you'll know what it's all about! 
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THE ALTAIR 8800, which introduced 
personal computers, has long dis- 
appeared from the market, but its ghost 
lives on in the form of the Altair (now 
renamed S-100) bus which linked its 
various printed circuit boards together. 
When the S-100 bus was designed, the 
only second -generation microprocessor 
available was the Intel 8080, and the 
bus was designed around the signal 
definitions and timing of this particular 
microprocessor. 

Today, things have changed con- 
siderably. The 8080 is, itself, rather 
passe, and most recent processor card 
designs have been based on the Z-80, 
8085 and 6809. In the last few months, 
too, a new range of 16 -bit processors 
have appeared on the market, and 
manufacturers have been eager to 
shoehorn these big machines into what 
was designed as an 8 -bit bus. For these 
reasons, in order to maintain com- 
patibility with existing S-100 cards 
(why else go S-100 ?), it has become 
necessary to closely specify the 
functions of the S-100 signals, together 
with their timing, as well as extend the 
bus to handle the 16 -bit data and 24 -bit 
address buses of the new processors. 

A subcommittee of the IEEE 
Computer Society Microprocessor 
Standards Committee, led by George 
Morrow (Thinker Toys), Howard 
Fullmer (Parasitic Engineering) and 

16 Vdt, 

Kells Elmquist (Intersystems), has been 
working on the definition of the bus for 
some time now, and has published two 
reports in the IEEE Computer magazine 
for comment before the final proposal 
is submitted to the IEEE Standards 
Board. Reprints of the latest article, in 
the July 1979 issue of Computer, are 
available from the IEEE, 345 East 47th 
Street, New York, NY 10017, for 
US75c plus postage. 

The proposed S-100 standard is listed 
in Table 1. Note: this is still a 
preliminary draft and is subject to 
change. The other point is that it isn't 
as simple as it looks - this only shows 
which signal is on which pin, and briefly 
what its function is. It does not show 
the protocol for interchanging -between 
bus masters, for sixteen -bit data inter- 
changes and the other subtleties and 
complexities appertaining to the bus. 

Changes, always changes 
From a purely mechanical viewpoint 
the major change brought about by the 
new standard is the redefinition of some 
of the old S-100 signals. Pin 98, for 
example, is no longer SSTACK, an 
output from the processor that indicates 
when it is accessing the stack. Instead, it 
is an input to the processor which 
indicates a parity, or similar, error in the 
current bus cycle. Owners of old CPUs 

Les Bell 

The 20 -slot S-100 motherboard from George 
Morrow's 'Thinkertoys' company features 
active termination and "guarded" micro - 
strip interconnecting rails to eliminate 
crosstalk and signal propagation problems. 

which generate SSTACK who buy 
parity -checking memory will have to 
disable one of these functions. 

Other signals have also disappeared - 
and a good thing, too, as the 
redundancy of the old bus was the 
source of many of the incompatibility 
problems the new standard will solve. It 
is left to the reader to make a 
comparison with the old standard - if 
you own a system and wish to upgrade 
and take advantage of the new facilities 
you'll have to acquire a fairly thorough 
understanding of the bus operation 
anyway. 

The biggest change that is obvious 
from the pin list is the addition of an 
extra eight address lines, A16 -A23. 
These enable S-100 systems to take 
advantage of the large addressing range 
of the new 16 -bit micros without 
inelegant paging schemes. Now systems 
can include multiple 64K memory 
boards without the need for bank select 
software, and memory can be accessed 
faster. 

The next big change in the 
specification is the introduction of a 
protocol for the transfer of 16 -bit words 
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over the bus. The old S-100 bus had two 
unidirectional data buses - the data in 
(DI) bus, over which data and 
instructions are read from memory, and 
the data out (DO) bus, which carries 
data to be stored in memory. The new 
bus still uses this system so that it will 
work with existing memory cards, but 
is extended to cope with the 16 -bit 
processors. 

When a 16 -bit CPU card wants to 
read a 16 -bit value (or instruction) from 
memory, it puts out the required 
address and control, status, etc signals, 
and also pulls the sXTRQ line low. This 
indicates to the memory card (if it is 
'listening') that the CPU is willing and 
able to conduct a 16 -bit data transfer. 
If the memory is. able to do the same, it 
signals this fact by pulling the SIXTN 
line low. if it is an 'old' card which does 
not examine the sXTRQ line, then 
nothing will happen on SIXTN, 
obviously. 

If the memory is 16 -bit oriented, it 
will enable its tristate output buffers 
onto both the DI and DO buses, and the 
CPU will accept inputs from both these 
buses. In effect, the DI and DO buses 
are parallelled into a 16 -bit bidirectional 
data bus. On memory write cycles a 
similar procedure is followed, except 
that this time the processor board will 
enable bus buffers onto the DI and 
DO buses, and the memory board will 
accept input from both. The combined 
buses, when used in this way, are 
referred toas the DATA bus. 

If the memory is only eight bits 
wide, then the CPU board must split the 
word into two bytes and transfer them 
singly in the conventional manner. This 
is fairly simply achieved by using the 
bus buffers as a multiplexer, at the 
expense of some pcb real estate for the 
extra buffers and the sXTRQ/SIXTN 
control logic. 

Methodology 
The other major change to the S-100 
bus is simply the fact that it is now 
tightly specified, its terminology is 
defined and there is now a methodology 
for the design and implementation of 
equipment for the bus. 

The bus is organised into eight sets 
of signals: the address bus (24 lines), the 
data bus (16 lines), the status bus (8 
lines), the control output bus (5 lines), 
the control input bus (6 lines), the DMA 
control bus (8 lines), the vectored 
interrupt bus (8 lines) and the utility 
bus (20 lines). These buses carry two 
types of information: messages used to 
manage the interface system itself, 
called interface messages; and messages 
between boards connected to the bus 
that are not concerned with the bus 
itself (i.e.: data). These are called device 

dependent messages. 
The bus connects two different types 

of device: a bus master, and a bus slave. 
The master has control of the signals on 
the bus and is able to address slaves and 
communicate with them. A slave on the 
other hand, monitors all bus cycles, can 
be addressed by a master, and can 
communicate with masters. In general, 
a slave can communicate only when 
addressed (i.e. 'speak when it's spoken 
to'). 

Addressing 
Not only has the address bus been 
extended to 24 bits for memory 
accesses, but the I/O addressing range 
has been extended to 64 K, since the 
extended I/O device address bus is 16 
bits wide. Note that processors are not 
obliged to make use of the extended 
address range - they can supply only 
the standard (i.e: 'old') address bits 
if required. 

The eight status lines indicate what 
kind of bus cycle is in progress. The 
mnemonics for status lines always begin 
with a lower case 's'. They are: sMEMR 
(memory read), sM1 (opcode fetch), a 
sINP (input), sOUT (output), sWO 
(write - true on both memory and 
output writes), sINTA (interrupt 
acknowledge), sHLTA (halt 
acknowledge) and sXTRQ (16-bít data 
transfer request). Note that there is no 
memory write signal, and this must be 
derived by the following logic equation: 

sMemory Write = sOUT.sWO 

That is, status memory write is true 
when sOUT is false and sWO is true 
(sWO is at logic 0). 

The five lines of the output control 
bus are: pSYNC (start of a new bus 
cycle), pSTVAL (indicates stable 
address and status signals), pDB1N (read 
strobe), pWR (write strobe) and pHLDA 
(hold acknowledge). Note that the 
names of the control output lines all 
begin with a lower case p. 

There are six input control lines. 
RDY and XRDY are inputs which cause 
the processor to generate wait states 
until both these inputs are asserted, to 
wait for slow memory for example. INT 
and NMI are the interrupt inputs to the 
processor. The HOLD line is used by 
temporary bus masters to request 
control of the bus from permanent bus 
masters. The sixth control input is 
SIXTN, which has been covered earlier. 

The eight vectored interrupt lines 
are used in conjunction with the 
vectored interrupt request, INT, to 
arbitrate among eight levels of interrupt 
priorities. This can be done by a 
vectored interrupt controller either on 
the CPU board or on a separate card. 

Eight lines are used for control of 

DMA (direct memory access) operations. 
In a DMA data transfer, the CPU 
relinquishes control of the bus to 
another (temporary) bus master, which 
performs the data transfer and then 
returns control to the CPU. Some types 
of floppy disk controller, for example, 
use DMA data transfer, and therefore 
qualify as temporary bus masters. Under 
the S-100 bus DMA protocol, a 
temporary master which wants to gain 
control of the bus will examine the four 
bus arbitration priority lines (DMA3 - 
DMAO) to see if another temporary 
master is already asserting a higher 
priority - if one is, then no attempt 
should be made to gain the bus until the 
higher priority temporary master has 
been serviced. Otherwise, it should 
output its priority on the bus and assert 
the HOLD line. The master will then 
return the pHLDA signal, and the bus 
can be transferred to the temporary 
master. 

The transfer of bus control is a rather 
tricky procedure, as both the permanent 
bus 'master and the temporary bus 
master must drive the bus at the same 
time, in a defined manner, so as not to 
generate false bus cycles. The bus 
transfer control circuit asserts ADSB, 
SDSB and, DODSB, thus disabling the 
address, status and data output buffers 
of the permanent master and enabling 
the control output buffers of the 
temporaty master. Both masters are 
now driving the control output bus at 
at the same time, in a predefined state. 
Finally, the bus transfer circuit asserts 
CDSB, disabling the permanent master's 
control output buffer, and the 
temporary master now has control of 
the bus. 

Once the temporary bus master has 
completed its business, bus control is 
transferred back to the permanent 
master by, basically, the mirror image of 
this process. The bus definition allows 
for up to 16 temporary masters on the 
bus, so there is plenty of scope for 
multiprocessor schemes! 

The utility bus 
The utility bus includes all the other 
unrelated signals. There are the power 
lines, which are the same as before, with 
the addition of some extra ground lines. 
The system clock is no longer split into 
two phases, and is always generated by 
the permanent master. This clock 
controls the timing bus cycles, whether 
controlled by a permanent or temporary 
bus master. 

The CLOCK signal, on the other 
hand, is a 2 MHz signal which bears no 
relation to any other bus signal, and is 
intended to be used by clocks, timers, 
baud rate generators, etc. 

There are three system , reset 
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Table 1 - The S-100 Bus Signal Definitions 

Pin No. 

1 

2 
3 
4 

5 

6 
7 
8 

Signal Name and Type 

+8 V (B) 
+16 V (B) 
XRDY (SI H 
VIO (SI L O.C. 
OTT (S) L O.C. 
OT2- (S) L O.C. 
WI (S) L O.C. 
VW (S) L O.C. 
VIE- (SI L O.C. 
01E- (S) L O.C. 
OTT (SI L O.C. 
NMI (SI L O.C. 
PWRFAIL (8) L 
DMA3 (M) L O.C. 
A18 (M) H 
A16 (M) H 
A17 (M) H 
SDSB (M) L O.C. 
EbSB (MI L O.C. 
GND (B) 
NDEF 
ADSB (MI L O.C. 
DODSB (M) L O.C. 

(B) H 
pSTVAL (M) L 
pHLDA (M) H 
RFU 
RFU 
A5 (M) H 
A4 (M) H 
A3 (MI H 
A15 (M) H 
Al2 (MI H 
A9 (M) H 
001 (M)/DATA1 (M/S) H 
000 (M)/DATAO (M/S) H 

D04 (M)/DATA4 (M/S) H 
D051M/DATA5 (M/S) H 
DO6 (M /DATA6 (M/S) H 
D12 (S)/DATA10 (M/S) H 
O 131S/DATA11 (M/S) H 
017 (S)/DATA15 (M/S) H 
sM1 (MI H 
sOUT (M) H 
sINP (M) H 
sMEMR (M) H 
sHLTA (MI H 
CLOCK (B) 
GND (B) 
+8 V (B) 
-16 V (B) 

SLAVE CLR (B) 
DMAO (M) 
DIVIA1 (M) 
DMA2 (M) 
sXTRQ (M) 
A19 (MI 
SIXTH (SI 
A20 (M) 
A21 (MI 
A22 (M) 
A23 (M) 
NDEF 
NDEF 
PHANTOM (M/S) L O.C. 
MWRT (B) H 
RFU 
GND (B) 
RFU 
RDY (5) 
IÑT (S) 
HOLD (MI 
RESET IB) 
pSYNC IM 

pDB1N (M) 
AO 
Al 
A2 
A6 
A7 

(MI 
(MI 
(M) 
(M) 
(M) 

A8 (MI 
A13 (M) 
A14 (M) 
All (MI 
002 (M)/DATA2 (M/S) 
D03 (M)/DATA3 (M/S) 
D07 (M)/DATA7 (M/S) 
014 (S)/DATA12 (M/S) 
O 15 (S)/DATA13 (M/S) 
0I6 (S)/DATA14 (M/S) 
D11 (S)/DATA9 (M/S) 
010 (S)/DATA8 (M/S) 
sINTA (M) 
We) (MI 
ERROR (S) 

GND (B) 

L O.C. 
L O.C. 
L O.C. 
L O.C. 
L O.C. 
H 
L O.C. 
H 
H 
H 
H 

H 
L 
L 

L 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 
L 
L 

O.C. 
O.C. 
O.C. 
O.C. 

Polarity Description 

Supply 
Supply 
Ready input to bus master 
Vectored interrupt line 0 

7 

Non-maskable interrupt 
Power fail bus signal 
Temporary master priority bit 3 
Extended address bit 18 
Extended address bit 16 
Extended addrés1 bit 17 
Status disable control 
Control signals disable 
Common with pin 100 
Not defined 
Disables 16 address bits 
Disables data out bus 
Master timing signal 
Status valid strobe 
Hold acknowledge 
Reserved for future use 
Reserved for future use 
Address bit 5 
Address bit 4 
Address bit 3 
Address bit 15 (most significant bit if non -extended) 
Address bit 12 
Address bit 9 
Data out bit 1, bidirectional data bit 1 

DAta out bit 0, bidirectional data bit 0 
Address bit 10 
Data out bit 4, bidirectional data bit 4 
Data out bit 5, bidirectional data bit 5 
Data out bit 6, bidirectional data bit 6 
Data in bit 2, bidirectional data bit 10 
Data in bit 3, bidirectional data bit 11 
Data in bit 7, bidirectional data bit 15 
Machine cycle 1 (op -code fetch) 
Output data transfer cycle 
Input data transfer cycle 
Memory read cycle 
Halt acknowledge 
2 MHz clock 
Common with pin 100 
Common with pin 1 

Supply 
Common with pin 100 
Resets bus slaves. Must be active with POC 
Temporary master priority bit 0 
Temporary master priority bit 1 

Temporary master priority bit 2 
Request for 16 -bit data transfer 
Extended address bit 19 
16 -bit data transfer acknowledge by slave 
Extended address bit 20 

" ' 21 

Not to be defined 
Not to be defined 
Disables normal slaves and enables phantoms 
pW R.00T 
Reserved for future use 
Common with pin 100 
Reserved for future use 

Interrupt request 
Control signal to co-ordinate bus master transfers 
Resets bus masters. Must be active with POC 
Identifies BSI 
Signifies valid data on DATA or DO bus 
Requests data in from slave 
Address bit 0 (least sig.) 

" 8 
" 13 
" 14 
" 11 

Data out bit 2, bidirectional data 2 
Data out bit 3, bidirectional data 3 
Data out bit 7, bidirectional data 7 

Data in bit 4, bidirectional data 12 
Data in bit 5, bidirectional data 13 
Data In bit 6, bidirectional data 14 
Data in bit 1, bidirectional data 9 
Data in bit 0, bidirectional data 8 
Interrupt acknowledge 
Write cycle 

O.C. Indicates error condition 
Power -on clear signal for all bus devices 
System ground 

functions - RESET clears all bus 
masters, SLAVE CLR resets all bus 
slaves, and POC, which also asserts the 
other reset signals, indicates a power -up 
condition. 

The PHANTOM line is used to locate 
two slaves at a common address - for 
example, a small block of ROM in the 
middle of a 64K RAM card. When 
PHANTOM is asserted, the RAM would 
be disabled and the ROM enabled, 
although they share the same address. 

The PWRFAIL line indicates an 
impending power failure, enabling the 
processor, if suitably equipped, to save 
its status in a backup store such as 
CMOS RAM. 

Three lines are not to be defined, and 
these are available for use by manu- 
facturers, provided they are only 
implemented as options and provided 
with jumpers to eliminate possible 
conflicts. 

Timing 
The bus is specified at up to 6 MHz 
dock speed, but most users will be 
pushing to get there. Some micro- 
processors are specified up to 8 MHz 
clock or higher, and these will probably 
use single -board computer 
configurations. 

The basic bus cycle timing was 
originally derived directly from that of 
the 8080 processor, and so a basic 
understanding of the bus timing can be 
obtained from the relevant sections of 
the 8080 Microcomputer Systems User's 
Manual. In fact, almost all current 8080 - 
based boards meet the timing specs 
without modification (excepting the bus 
master transfer and 16 -bit operation, of 
course). 

The bus is pseudo -synchronous in 
operation; the timing of the control 
signals bears a specified relationship to 
the master system clock. Each bus 
cycle accomplishes the transfer to one 
word (16- or 8 -bit) between a master 
and slave, with the exception of master 
transfers. The beginning of a new bus 
cycle is indicated by the rising edge of 
the pSYNC signal, and shortly after 
this, the address and status buses will 
change their values for the new bus 
cycle. Shortly after they stabilise, the 
status valid strobe, pSTVAL, will 
indicate to all bus slaves that the 
address and status may be picked up 
from the bus. 

Generally, bus cycles are either read 
or write cycles. There are four types of 
read cycle - opcode fetch (M1 in 8080 
terminology), memory read, input and 
interrupt acknowledge. These cycles are 
all similar in timing but use the status 
bus in different ways. Write cycles - 
output or memory write - are basically 
similar. 
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COMPUTERS 
STILL SCARE 

YOU? 
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Computers have come a long way .. . 

Gone are the days when they occupied a large room 
and needed an electronics degree to operate. Gone 
are the'days when all they did was play games. 
Today's small business computer occupies a tiny 
desk top, and can be used by virtually anyone. It 
can handle your business accounts, keep track of 
stock movements, store valuable records & data, 
control repetitive processes ... all this and much, 
much more; faster and more efficiently than you're 
doing it at present. 
It can also give your secretary new skills In 'Word 
Processing' - the latest development in efficient 
office communications. 
And this is just the beginning! New programs, new 
uses are being developed all the time. And the good 
news is the computer you buy today won't be 
obsolete tomorrow: you can use these new prog- 
rams in your existing computer. 
A small business needs a computer just as much as 
a large business. You will find it one of the best 
investments you ever made. Why not give it a go? 
A business computer doesn't cost: it pays! 

INTRODUCING: The SORCERER Business Computer System 
SORCERER COMPUTER 
Powerful 16k memory (expandable to 48k within machine), 
with standard 'typewriter' keyboard B numeric keypad. S-100 
bus compatible, comes complete with 8K standard BASIC 

cartridge. Standard RS232C input/output interfacing. 

Cat X-3001 $1395.00 
VIDEO MONITOR 
Computer plugs straight in - no messy interfaces. 

Approx. 30cm screen, holds up to a page of double 

spaced typing. Cat X-1196 $149.50 
CASSETTE RECORDER (not Illustrated) 
An economical way to store data. Connects directly to 
computer, record and play back. Ouality 'Nationar brand. 

Cat A-4095 $79.95 
S-100 EXPANSION SYSTEItI: 
Allows use of disk storage (see right) plus input 6 output 
devices made by hundreds of manufacturers. (S-100 bus is 

a world standard system of computer interfacing). 

Cat X-301.0 $499.00 
TERMS/LEASING AVAILABLE TO APPROVED APPLICANTS. JUST ASK! 

BUSINESS PROGRAMS: 
At last 3 different programs on diskette to help your 

business. These have teen examined by leading accountants 

and their verdict was 'excellent' 

'Microledger - Chart of accounts, journal, tnal balance. 

posting. audit trail of transactions. profit and loss statement 

and balance sheet. Cat X-3700 

'MICROPAY Accounts payable Statements by vendor and 

by date. Cash requirements. Pmts cheque 6 mailing stub 

Joumaltes A/P transaction into MICROLEDGER. Cat 0-3702 

'MICROREC Accounts receivable Aged trial balances 

Ruts invoices Statements by customer and by date. Cash 

popdtens Journalizes Ai' trans iao Memledger. Cat 0-3704 

Each program (on disk) $169 
You will also need: ' 
D4 -drive system (pograns are on disk). For serious coyness 

usage disks gin much more storage are much faster and are 

more retahle than cassettes 
c.t X-3205$1350.00 

WORD PROCESSOR PAC" 
The Word Processor Pac' bole ha an 8-eack cartridge It singly 
Pugs into the Sorcerer and converts i into a wry powerld word 
processor. Al you add is a pis , Full ten males/ Am m 6 edtrng 
gives features rl W/P rods costing two 6 Onni fines the per 

Word Processor Per 6 Manuel (Cat X-3085) $275 
You will also need a printer. 
Itch 8300P Matra Printr. For geaal invovg spats etc 
this Auer is de most economical amend' Uses standard (and 
dpar+) ten a en statvey, Cat X-3255 $970.00 
Daisy -Wheel Word Processor Printer. 
Whet you rust have the hest the s P Takes ordrtary bad papa. 
enrattly dear. dean and sharp pit horn ierdurgahp daisy- 

wheel Qudey. speed 6 re ahNy as goad a hen» than 'golf -41 
system. Irb,dt microprocessor gives features rot farad m ode 
printers When you want the best quality psis the is 

Cat X-3260 $3390.00 

WANT TO KNOW MORE? See the Computer Manager at any 
of our stores below - or ring our head office (02 888 3200) 
and ask for the Computer Products Manager. 

DICK SMITH ELECTRONICS 
NSW 125 York Street. 

147 Hama Highway. 
SYDNEY. - 

CHULLORA. 
Ph 290 3377 
Ph 642 8922 

VIC 399 Lonsdale Street. MELBOURNE. Ph 67 9834 
656 Bridge Road. RICHMOND. Ph 428 1614 

162 Pacific Highway. GORE HILL 
30 Grose Street. PARRAMATTA 

Ph 439 5311 
Ph 683 1133 

QLD166 Logan Road. 
842 Gympie Road 

BURANDA. 
CHERMSIOE. 

Ph 391 6233 
Ph 59 6970 

396 Lane Cove Rd. NORTH RYDE Ph 888 3200 ACT 96 Gladstone Street, FYSHWICK. Ph 80 4944 
263 Keira Sheet, WOLLONGONG. Ph 28 3800 SA 60 Wright Sheet. ADELAIDE. Ph 212 1962 
613 Princes Highway. BLAKEHURST (Opening Soon WA 414 William Street PERTH. Ph 328 6944 

MAIL ORDER CENTRE: PO Box 321, NORTH RYDE NSW 2113. Ph 888 3200. PACK Et POST EXTRA. 

bon 
welcome here 

SHOPS OPEN 9AM to 5.30PM 
(Saturday: 9am till 12 noon) 
BRISBANE: Half hour earlier. 

ANY TERMS OFFERED ARE TO 

APPROVED APPLICANTS ONLY 

RE=SELLERS OF DICK SMITH 
PRODUCTS IN MOST AREAS OF AUSTRALIA. 



Bus Hardware - and Some Notes on Logic Design 
ALMOST ALL MICROPRO- 
CESSORS are manufactured using 
an n -channel MOS process, and 
this means that their on -chip 
output buffers are only capable of 
driving one TTL load and a few 
pF of capacitance. While this is 
sufficient to drive the inputs of a 
few memory and I/O chips 
directly (provided they are also 
MOS), it is certainly not adequate 
for bigger systems. A typical 
single -board controller based on 
the 8080A is shown in Figure 1, 
which shows that the low -order 
address lines only go to four MOS 
devices while the top six address 
bits go only to one address 
decoding device (although even 
this is redundant in such a small 
system). 

When the processor, RAM, 
ROM, I/O and special functions 
are on separate cards, joined by 
a TTL-level bus of fairly large 
physical dimensions, several 
problems arise. Firstly, in a 22 - 

CC 

OUTPUT 
ENABLE 

DATA 

slot motherboard, the processor 
card may have to drive up to a 
theoretical maximum of 640 
memory chips (assuming 20 cards 
each carrying 32 memory ICs). 
While this is an extreme example, 
someone, somewhere will 
probably want to do hi 

Secondly, a large motherboard 
is around 460 mm long, which 
results in fairly large capacitances 
between adjacent tracks. In 
addition, this capacitance, 
coupled with the inductance of 
the tracks, will make the bus 
behave like a transmission line, 
with reflections from the end 
opposite the processor. Perhaps, 
as processors get faster, an SWR 
meter will become a standard part 
of the computer hacker's tool kit? 

For these reasons, it becomes 
necessary to buffer the outputs 
from the processor, as well as the 
inputs to memory and other 
cards. 

However, you can't just 

Figure 2. A typical tri-state buffer output stage. 
When OUTPUT ENABLE is brought low, both Q1 
and 02 are turned off, disabling the totem pole 
(Q3 and 04). 

CLOCK 
CPU 
18080A) 

connect the straight TTL outputs 
of the various cards directly onto 
the bus in a parallel arrangement. 
It is not sensible to connect to- 
gether the outputs of two TTL 
gates; if one goes high and the 
other goes low, the output voltage 
will be indeterminate, and even 
worse, a large current will flow 
through the totem -pole output 
circuitry of both devices, resulting 
in the possible destruction of one 
or both. 

Two types of TTL devices do 
not suffer from this limitation. 
The first is open -collector TTL, in 
which the output circuit of the IC 
is an open -collector transistor. 
With this type of chip, several 
collectors can be tied together, to 
a common pull-up resistor, which 
is typically 2k2 in value. In this 
case, the gates can only pull the 
output down, not up, and the 
output will only be high if none 
of the gates is pulling down. This 
is actually a NOR function, and 
the circuit is sometimes called a 
'wired -OR'. 

Open -collector logic was very 
popular with logic designers in 
the early seventies, but has now 
fallen from grace because of its 
three problems. Firstly, -it is slow. 
When the output transistor is off, 
its collector junction looks like a 

capacitor and this has to charge 
up through the pull-up resistor 
on a zero -to -one transition. 
Secondly, noise increases as gates 
are wire-ORed. And thirdly, it is 

difficult and frustrating to fault - 
find, as one defective gate will 
make the whole circuit appear 
faulty. 

The best type of logic circuit 
for bus circuitry is Tri-State logic 
(commercial break - Tri-State is a 
trademark of National Semi- 
conductor). The output of a tri- 
state IC can assume three 
different states - logic 0, logic 1 

or a high impedance state, in 
which the output is effectively 
disconnected from the following 
circuitry. Apart from the 'normal' 
complement of inputs, tri-state 
gates also have an output enable 
pin (usually pulled high to 
assert it true, i.e.: OE). When 

RAM 
12 , 21141 

10 

ROM 
127081 

8 I l l DATA BUS 

I/O 
182551 

I/o 
18255) 

16 . I I ADDRESS BUS 

STATUS 
LATCH 
8212 

2, 

10, 1 CONTROL/STATUS BUS 

Figure 1. The organisation of a single -board computer -controller 

HIGH.OROER 
ADDRESS 
CODING 

this pin is at logic 1, the 
output is enabled and the IC 
behaves like 'normal' TTL 9 
usually LS TTL), but when 
it is low, the output goes to 
the high impedance state. 

The OE pin of the data out 
buffers on memory cards is 
usually driven by a signal derived 
from the address decoder 
circuitry of the card in con- 
junction with the control bus 
signals which indicate that a 
memory read cycle is in progress. 
The control signals for buffers on 
other cards are derived in a similar 
way. On the processor card, the 
data, address and control bus 
buffers must be tri-stable to 
enable temporary bus masters 
such as DMA controllers to take 
over the bus. 

Some bus signals are negative 
logic signals, that is they are true 
when the signal line goes to logic 
0. The reason for this is largely 
historical, and derives from the 
fact that negative logic on bus 
lines can then be implemented 
using open -collector logic. This 
also gives slightly better noise 
margins, and improved timing 
leeway, since inverting buffers 
are slightly faster than non - 
inverting types. 

In order to correctly terminate 
a transmission line data bus, it is 

usual to use a 180R resistor to 
Vcc and a 390R resistor to 
ground on each line. This gives an 
equivalent resistance of 
approximately 120R and a 

no-load voltage on the line of 
3.4V. Some mother boards 
include active termination 
circuitry which uses a regulated 
supply and only single resistors 
to terminate the bus. Bear in 
mind though that the power 
supply lines, and certain other 
lines such as the reset line, should 
not be terminated. Also, 
termination is not necessary with 
buses less than 180 mm in length. 

Several different types of TTL 
buffer IC are available. Older 
cards use quad or hex tristate 
buffers, such as the 8T97. How- 
ever, some excellent 20 -pin octal 
parts are available now, but be- 
ware that there is a shortage of 
octal TTL throughout the 
industry, and although the' 
situation now seems to be 
improving anything eight bits 
wide can be difficult to obtain. 

Check out the DM8097 octal 
tri-state buffer (National Semi- 
conductor), the 74LS240 (octal 
inverting bus driver), the 
74LS241 (non -inverting) and the 
74LS245 (octal bus transceiver). 
These ICs save quite a bit of space 
on boards and simplify design 
quite a bit. 

Hopefully, with the aid of all 
the foregoing you should now be 
able to tackle the design of the 
bus interfacing for cards in your 
computer system. 
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'THE S100 BUS STOPM 
S-100 & 6800 CHASSIS 

; - - - _- =-=-_ 

11 slot backplane, fully card guided. 15 amp power supply, fan, key switch, 
bench mount, rack mount, annodised aluminium. 5 edge connectors stan- 
dard. S-100 Bench Kit $345. S-100 Rack Kit $306. 6800 Bench Kit $370. 6800 
Rack Kit $330. Assembled prices add 5100. 

ETI 642 S-100 16K STATIC RAM 
-fiwkine 
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Features:- 2114 low power static RAM's, 4K addressing, 4K write protect, 
bank select, wait state gen., plated through hole, solder resist mask, 300 
or 450 nS speed, ETI 642. 
Kit $315. Ass. $380. Add $32 for 300 nS. 

2708/2716 EPROM CARD 
Features:- holds up to 16 2708 or 2716 (single supply) 
EPROMS, on board wait state gen. Unused locations 
may be blanked. Plated through holes, solder resist 
mask. 
PRICE:- Kit 5115. Ass $155. 

EPROM PROGRAMMING CARD 
Features:- ability to programme triple supply 2708's and 
single supply 2508, 2718, 2732 etc. Zit. Socket. On board 
26V generator. Port driven. 
Price: Kit 5175, Ass 5205. 

Z-80 CPU CARD 
Features:- 4 MHz operation, power on jump, wait state 
generators, provision for on board 1K EPROM, front 
panel socket for reset, and data lines etc. 
Price:- Kit 5156. Ass 5196. 

Z-80 SINGLE BOARD COMPUTER 
Features:- 4 MHz operation, 1K static RAM, 8K/16K 
EPROM, serial/parallel ports, power on jump, timer, 
vectored Interrupts, software selectable buad rates. With 
2716 EPROM. Pricer Kit 5295. Ass 5370. 

80 X 24 VIDEO DISPLAY CARD. 
Features:- on board Z-80 and CRT 5027 controller chips, 
parallel keyboard Interface, 2708 driver chip, and 2708 
character generator chip, special effects and extended 
character set available. 
Price:- Kit $290. Ass $370. 

64 X 16 VIDEO DISPLAY CARD 
Features:- memory mapped 1K board, with reverse video 
and cursor control. RCA video connector, plated 
through' holes and solder resist mask. 
PRICE:- Kit 5155. Ass. 5180. 

FLOPPY DISK CONTROLLER CARD 
Features:- single density. mini or full size disk drives with 
FD 1771 controller chip, can be interrupt driven, syncs 
with CPU In data transfer, Shugart/Remex compatabile. 
Price: Kit 5195 Ass 5235 

DD FLOPPY DISK CONTROLLER CARD 
Features:- controls mini and full size, singleldouble 
sided single/double density and all combinations of 
each. Crystal locked, PLL data recovery. ShugarVRemex 
compatible software (CP/M / SDOS) for above control- 
lers available. 
Price:- KI1 5285. Ass $345 

STANDARD EXTENDER CARD 
Features:- double sided f/glass board, numbered test 
points reflow soldered. 
Price:- Kit $33. Ass, 548 

WIRE WRAP CARD 
Features:- double side Nglass board, ground plane and 
supply rails run on both sides, 3M type connector pat- 
terns on top of board, provisions for regulators on all 
rails, holes are on .3" pitch, by .1" pitch. 
Price:- Bare board $28.50 

6800 PRODUCTS 
6800 Extender Board $33. 6800 11 -slot backplane 536. 
6800 11 -slot chassis, rack mount $330. 6800 Extender 
Terminator Board, Kit 580. Ass 5105. 

EPROMS AND RAM CHIPS 
2708 450nS guaranteed $12. 2716 450nS single supply 
ex -stock 547.50. Hitachi 2114 low power 450nS 57.50. 
Hitachi 2114 low power 300nS 58.50. 

64K DYNAMIC RAM CARD 

200nS access time, bank select, wait states, 4116 RAMS. 
32K - kit $525. A&T $605. 
48K - kit $670. A&T $750. 
64K - kit $815. A&T $895. 

Z80 STARTER KIT 
Hex key pad, hex address & data displays, 2 x S100 sockets, wire wrap area, 
PROM programmer, parallel port, Kansas City cassette interface, timer 
chip (Z80 CTC), 2K monitor PROM, monitor listing, 120 page manual, 2K 
RAM, 4K PROM. 
KIT PRICE $350. A&T 5420. 

ELECTRONICS 
MELBOURNE 
Ph (03) 842-3666 
Trading Hours: 10am-6pm Mon to Fri. 

1096 Doncaster Rd, Doncaster East, Vic 3109. 
PO Box 19, Doncaster East, 3109. Telex ÁA37213. 
DEALER: Canberra - 81-5011, Sydney - 661.9237. 

DISK DRIVES 
Shugart SA400 5410. Shugart SA801 $710. Remex B -inch 
double sided $795. 

DUAL 8" DRIVE PACKAGE 
Features:- contains dual 8" single or double sided disk 
drives either Remex or Shugart. Inbuilt power supply, 
cooling fan, modular construction. keyswitch, fused on 
mains, all aluminium 19" rack mount (10-W" high). 
Price:- single sided 51750. Double sided $1950. 

EPROM SOFTWARE 
1. Z-80 monitor in 2708 EPROM. has 16 functions, three 
versions available to drive TTY. TTY/VDU, KBDNDU. 
Price S25. 2. ETI 640 video driver EPROM, makes the 
memory mapped video card look like a terminal, has XY 
cursor addressing, home clear screen. Price $25. 
3. 6.25K Basic interpreter, In seven 2708 EPROMS. has 
trig functions, dimensions, Command level input ability. 
EPROM resident at 00000 hex. Price 5180. 
4. Disk control EPROMS, contain I/O routines to handle 
our disk controller with CPIM, 2 EPROM set with second 
EPROM containing inbuilt video driver and I/O routines 
for all external devices like printers, terminals etc. Price 
550. 
Customised version available (I/O and relocation) for an 
additional charge depending on the programme. 

DISK SOFTWARE 
CP/M version 1.4 customised for our controller. $145. 
CBASIC II $125. Wordmaster, wordprocessing package 
$140. TEX writer, letter and text formatter $50. CP/M user 
group library (33 vols) at $12 per vol. RAM Diagnostic, 
reports errors and likely causes $25. Available on 8" and 
5 -SS" single or double density. Above prices are for 8" 
disks. 

MPB-100 CPU BOARD 
Z80 CPU Board with 2K single supply EPROM provision, power on jump, 4 
MHz, front panel socket, wait state. 
KIT PRICE $260. A&T 5310. 

2708 EPROM CARD 
16K of 2708, 4K address boundary, B or 16K area required, wait states, 
plated thru. 
KIT PRICE 598. A&T $128. 

LA34 DECWRITER PRINTER/TERMINAL 
Desk Top printer, full 128 ASCII character set, switchable 110 and 300 baud 
rates, 30 cps speed, adjustable character widths, adjustable line spacing, 9 
x 7 dot matrix printing. 
PRICE $1,545 ex stock. 

Send 60c In stamps for COMPUTER PRINTOUT 
CATALOGUE for more details. 

ALL PRODUCTS AUSTRALIAN MADE AND EX STOCK (ALMOST). 
DEALER ENQUIRIES WELCOME. 
Prices and specs. subject to change without notice. 

All prices tax free, for retail prices add 15 percent. 

I bonkcord 
welcome here 

Give name, number, expiry 
date and signature for mail 
order sales. 
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ELECTRONICS 
MELBOURNE 
Ph (03) 842-3666 

Trading Hours: 10am6pm Mon to Fri. 

S-100 VO PORT BOARD 

f 
J.il tl t 

he s ..m 

DUAL SERIAL I/O CARD Features:- dual inde- 
pendantly controlled serial ports with TTY and 
RS232 outputs and inputs. Nine programmable 
parallel ports, crystal controlled baud rates fully 
buffered and address decoded. Plated through 
holes & solder resist mask. 
Price:- Kit 5189. Ass. 5225. 

UV EPROM ERASER 

New product range. Model LEE/T 15W tube, 120 
min timer, up to 40 EPROMS will erase in 10/15 
mins. Model MEE/T 8W tube 120 min timer, up to 
10 EPROMS will erase in 20/30 mins. Model MEE 
is same as MEE/T but with no timer. All erasers 
are fully assembled and have a safety switch. 
LEE/T 5105. MEE/T 593.50. MEE $74. 

S-100 EXTENDER/TERMINATOR 

.71 
a it - lib!!! 

EXTENDER EXTENDER TERMINATOR CARD - features: - 
true active termination of the bus with Inbuilt 
extender connector on top of board, fused rails 
to extended board. Test points numbered, sol- 
der resist, plated through. Price: Kit $70. Ass. 
590. 

TEXAS KSR 820 
PRINTER/TERMINAL 

Desk top printer with 150 cps printing speed, 9 x I 

7 dot matrix, numeric key pad, tractor teed, 
RS232 Interface, 132 characters wide, 110 to 
9600 baud rate, 640 character buffer. Price 
$3,000. 

TELEVIDEO TVI-912 TERMINAL 
80 x 24 display, upper and lower case, 110 to 
9600 baud rate, dual intensity, numeric pad, cur- 
sor controls, XY addressable cursor, block 
mode, self test, microprocessor controlled. 
Price $1,295. 

1096 Doncaster Rd, Doncaster East, Vic 3109. 
PO Box 19, Doncaster East, 3109. Telex AA37213. 
DEALER: Canberra - 81.5011. Sydney - 661.9237. 

Send 60c In stamps for COMPUTER PRINTOUT 

CATALOGUE for more details. 

ALL PRODUCTS AUSTRALIAN MADE AND EX STOCK (ALMOST). 
DEALER ENQUIRIES WELCOME. 
Prices and sDecs. subject to change without notice. 

All prices tax free, for retail prices add 15 percent. 
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MICiiIPRO 

PROFESSIONAL 
QUALITY 

SOFTWARE 

from 

MICROPRO 
INTERNATIONAL 
CORPORATION 

w omo.inné 
Complete, totally 
integrated word 

processing software 

WORD -MASTER° 

The last word in 
text editing 

SUPER -SORT 
The ultimate in high 

performance sort/merge 

RUN UNDER CP/M ON ANY 
8080/8085/Z80 SYSTEM 

USING ANY PRINTER AND 
VDU OF YOUR CHOICE 

02-412 2409 
BOX 155, P.O. 

ROSEVILLE 2069 

01978, MicroPro International Corporation. 

All rights reserved. 

TRS-80, APPLE 
& SORCERER 
16K, 200ns, MEMORY 

EXPANSION KITS, $80 ea. 
Or 3 Kits (48K) for $225. 

Free installation of the above if required. 

Z80A $17; Z80 P10$9; 
Z80 CTC $9; 6800 $8.50; 
6820 $4.50; 6821 $5.50; 

S-100 Connectors $4.25. 

Other microprocessors & 
peripheral ICs available 
Postage and packing $2.00 extra. 
Send 20C stamp for list 

G.L.W. 
4 Pryton Court, Balwyn, 
VIC. 3103. 
Phone 

AH (03) 89 6918. 

J.P. E A. 
ELECTRONICS 

EVERYTHING FOR 
THE CONSTRUCTOR 
AT BUDGET PRICES 

1/4W RESISTORS .03 ea 

GREENCAPS from .10 ea 

500V CERAMICS from .10 ea 

50V CERAMICS from .10 ea 

ELECTROS axial from .15 ea 

ELECTROS pcb from .10 ea 

LEDS RED 3/4 .14 ea 

IC SOCKETS Up from .20 ea 

LOW PROFILE TRANSFORMER 

PCB MOUNTING $6.00 

SILICON VALLEY STOCKISTS 

84 Ramsay Street, Haberfield 2045. 
Teleohope (02) 799-3331 
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CFIOSBORNE/McGraw-Hill, Inc. 

INTRODUCTION SERIES 
AN INTRODUCTION TO MICROCOMPUTERS: Volume 0 

The Beginner's Book - by Adam Osborne 
300 pages - $9.50 

AN INTRODUCTION TO MICROCOMPUTERS: Volume 1 
Basic Concepts - by Adam Osborne 
300 pages - $11.95 

AN INTRODUCTION TO MICROCOMPUTERS: Volume 2 
Some Real Microprocessors 
New enlarged 1978 edition, loose leaf $25.00 
Binding cover to suit $5.50 

AN INTRODUCTION TO MICROCOMPUTERS: Volume 3 
Some Real Support Devices 
New enlarged September 1978 edition, 
loose leaf $25.00 Binding cover to suit $5.50 
Note: Update series for Volumes 2 and 3 are published 
every 2 months. They are available ex stock at $6.95 each. 
Send for full details. 

PROGRAMMING FOR LOGIC DESIGN SERIES 
8080 Programming for Logic Design 
6800 Programming for Logic Design 
Z80 Programming for Logic Design 
by Adam Osborne and co-authors 
List price $11.50 each 

ASSEMBLY LANGUAGE PROGRAM ING SERIES 
8080N8085 Assembly Language Programming 
6800 Assembly Language Programming 
Z80 Assembly Language Programming 
6502 Assembly Language Programming 
by Lance Leventhal 
List price $11.50 each 

SOME COMMON BASIC PROGRAMS 
by Lon Poole and Mary Borchers 
List price $16.50 per book 
Note: Some Common BASIC Programs are available on 
cassette for the Commodore PET and Radio Shack TRS-80 
at a list price of $15.00 per cassette. 

6502 APPLICATIONS BOOK (tor SYM and KIM) 
A series of practical (hardware and software) 
applications for a6502 board (SYM preferred orKIM) 
which can be used as experiments, or implemented 
at minimal cost. Examples are: morse generator, 
electronic piano, digital clock, home alarm system, traffic controller. $13.95 

MICROCOMPUTER PROGRAMMING: 6502 by Rodney Zaks This text will teach you how to program with the 6502, from ground zero if necessary: arithmetic, input-output including polling and interrupts, addressing techniques. Complete, self-contained, it can be used by the novice to learn programming or by anyone who wants to learn about basic techniques using the 6502 $11.95 
MICROPROCESSORS: From Chips to Systems by Rodney Zaks An educational text, used worldwide at universities and in industry. Designed to teach all the fundamentals of microprocessors, the assembly of a system, and its use. 420 pages. $11.95 
PROGRAMMING THE Z80 330 pages 

The basic introductory text on programming the Z80. 511.95 
MICROPROCESSOR INTERFACING TECHNIQUES 

Austin Lesea & Rodney Zaks 
All the basic interfacing techniques, from keyboard to floppy disk, including the standard busses (S-100 to IEEE488). 416 pages. $14.95 

STEWART ELECTRONICS 
44 Stafford Street, Huntingdale. Vic 3166. 
Phone (03) 543-3733. Telex 36908. 
Mon -Fri 8.30am to 5.30pm. Sat 9am to 12 noon. 
ALL BOOKS PLUS 52 PACK AND POST. TAX EXEMPT. 

weIcome nxrc 

FULLY EXPANDABLE 

DREAM 6802 
COMPUTER KITS 

One board computer complete with monitor/interpreter, video interface, 
cassette interface, keyboard (HEX) interface and RAM. Simultaneously 
a sophisticated video game and a "serious" computer! 
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COMPLETE KITS $135 
inc. cabinet 

COMPLETE KITS $149 
inc. cabinet & keyboard 

Modulator $3 extra. Insured post 
$2.50. 
C.O.D. $2 extra. Phone C.O.D.s 
accepted. 

The high quality "Digitran" 
keyboard has an 'over -centre' action to 
give positive contact and excellent tac- 
tile response. This greatly reduces key- 
ing errors. which will be especially ap- 
preciated towards the end of a long 
program! Since the keyboard 'greatly 
influences operator enjoyment. we 
believe that anything less is false 
economy. 

Perspex Cabinet: The computer is 
assembled on a hardboard base and is 
then FULLY ENCLOSED with a tinted 
perspex cover. This protects the unit. 
and acts as a display case. 

FULLY EXPANDABLE: Space has 
been left for later expansion of the 
memory. The heavy-duty power supply 
has the current capability recommend- 
ed by the designer for this purpose. 

r 

"UFO INTERCEPT" 
One of many video games 

015 e 0014 

POWER SUPPLY KITS (1 AMP) 
$29 

Contains all components. a heavy 
gauge aluminium chassis (un - 
drilled), and a Marviplate cover. 
Compact size 171 x 130 x 70mm. 

HEAVY-DUTY POWER SUPPLY 
KITS (3 AMP) 545 

Complete kit with cabinet as 
above. Power supply kits are post 
free with DREAM kits and are not 
available separately. 

Pre -tinned fibreglass PC board 
with a COMPONENT OVERLAY for 
easy assembly. 

Programmed EPROM. 
Full instructions supplied. 
Provision for extra PIA's. ACIA's. 

etc. without additional logic. 
The PCB has been modified to 

accept a 6802 chip. which includes a 
clock. thereby eliminating the hard -to - 
get 6875. The 6802 was not available 
when the DREAM was designed, and 
the modification has been approved by 
the designer (Michael J. Bauer of 
Deakin University). 

When comparing prices. it should 
be noted that our kits are guaranteed 
to contain only prime quality, 
guaranteed components. 

Service is available. 
Overseas sales - insured airmail 

cost covered by sales tax saving. 
MONEY -BACK GUARANTEE 
Examine your purchase for 7 days (without remov- 
ing the IC's from their packing) and if not satisfied. 
return it for a full refund. Please mention 'Elec- 
tronics Australia' on your order. For further informa- 
tion see 'EA' May to August '79. 

Phone for details of Sydney counter sales. 
Please note new phone number. 

All mail orders to J.R. Components. 1 
Please send me the following Items: 

O Dream 6802 at $135 
Dream 6802 at $149 

IA Power Supply kit at 529 
3A Power Supply kit at $45 
RF Modulator at 53 

Post and Pack 

TOTAL 

Name 

Signature 

Address 

$2.50 Postcode 

Phone No. 
I enclose O Cheque/money order COD (S2 extra). / understand that this 

L_ order is subject to a 7 day money -back guarantee. Ellis/Bb 

J.R. COMPONENTS 
PO Box 128, Eastwood. NSW. 2122. Ph (02) 85 3385. 

Tasmanian Agents 
AERO ELECTRONICS, 123A Bathurst St, Hobart. 

J 
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THE WORLD'S 
SECOND 
LARGEST 
MANUFACT 
URER OF 
MINI -FLOPPY 
DRIVES - 
THE DRIVES 
WITH 
FEATURES 
COMPARABLE 
TO 8" DRIVES 

PPY 

lJ 

Head band positioner 
gives 5 ms track to track 
access- 5 to 7 times faster 
than other arives, Fully closing front 
door and 1/2" Clutch Cone for media protection, Double 
Density Heads, Shugart Compatable, only 10 moving 
parts due to non -mechanical switching. 
TWO MODELS Model5l Single Head 250k Bytes DD 
AVAILABLE Model 52 Double Head 500k Bytes 

DD 
PRICING: 51 $350.00 (402.50) 52 $450.00 (517.50) 

Inc. tax. Inc. tax 
Write or call for technical description. 
Power supply/case available May 
Since we are the Australian Distributors OEM discounts 
are available. 
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GETINTO 
MICROPROCESSORS WITH 
THE S100 BUS FOR EASY 

EXPANDABILITY 

5 
s 
s 
O 

o 
o 
o 
o 

./lKome here 

DARTBAUD 
t I ` 

. 

. -1i 
61 

,...4 } '' e } 13« 

I u . a 
h co 

2 
.... ....... nx 

FEATURES: 
8 Independently selectable 1/0 channels 
2 Eight bit parallel ports 
RS -232 Interface levels 
Async or optional synchronous Channels 
Baud rates 50-19, 200 independently selected for each channel 

SPECIFICATION: 
Serial Ports: 8 Independent ports using Zilog D/ARTS (sync) or optionally 

S10/0 (may be retrofitted for Synchronous parts, for any pair 
(S10 and DART are dual devices). 

Baud Rates: 6 independent, crystal-controlled, software selectable rates 
for eaclt port selected from the 16 standard rates between 50 
and 19,200 baud. 

Parallel Ports: 2 Independent ports using Zilog P10, selectable as either 
input or Output. 

Interrupts: Full on -board interrupt control provided. On -board devices 
daisy chained. Rotating priority control provided for running multiple boards 
(through top connector). Jumper selection of interrupt control(local, rotating, 
vectored). PRICE: POA & MANUAL AVAILABLE 

KEYBOARDS! 
THE CLARE MODEL C70/MGP- by far the 
best value in keyboards we have seen to 
date. 

70 key full upper and lower case with non 
mechanical Capacitive Keyswitch - fully en- 
coded Microprocessor control with RS232 or 
20ma serial options - parallel output stan- 
dard single 5V Supply, Serial baud rate jumper 
from 110 to 9600 baud. 
PRICE $160 ea Connector $3.00 
MOULDED ABS plastic case to suit $26.00 

200 MOGGIL ROAD. 
TARINGA, 4088. 
BRISBANE. 
AUSTRALIA. 

PHONE 371 6707 

r 

CHEAPER' 
THAN THE 

USA 
SOFTWARE (on cassette) 
Z80 6k Basic to suit our CPU Card 519.95 
12k Basic etc 535.00 
Z80 Assembler/Editor/Debugger 519.95 
GAMES PACKAGE 8 large games 59.95 
And more to comet 
SUPPORT DEVICES 
Mother Board - 

8/Slot 
7.5a SCR preregulated supply for 5v lines 
+ 16v. 75e - 16v. 75a 
Actively Terminated 
Comes complete including all edge con- 
nectors and power supply components 
All Components excepting power trans- 
former and main filter Capacitor mounted 
on Mother Card 

Price 5159.50 kit 

CARD FRAME/CASE 
To accept S100 or EXORCISER mother board/ 
power supply and has provision for Fan and 
19' rack mounting 
Price: 5105.00 
Freight: $10.00 
S100 MEMORY CARDS 
16k Static - 

Access time 450 ns (2MHZ only) 2114 
16k Kyles organised In 2 x 8k Blocks 
Individually selected to any 8k Boundary 

Price kit 5299.00. All sockets supplied. 
Assembled and tested add 540.00 

64k DYNAMIC 
THE ZERO ONE DYNARAM II 

Access time 250 ns (2MHZ or 4MHZ) 
4116 
64k Bytes organised in 4 x 16k Blocks 
Refresh completely transparent using 
bus signals to derive refresh allowing 
processor to run at full speed without wait 
slates 
Supplied on minimum of 1 xl6k Blocks 
expandable by merely plugging in extra 
rams. 

Price 16k kit 5255.00 All sockets supplied. 
each 16k add S100.00 
Assembled and tested add 560.00 

ETI 640 VDU kit fully socketed 8139 
Please note that 200ns memories are re- 
quired for VDU 4MHZ operation at 56.00 
extra or 10 x 21L02-2 for 526.00 separately. 

t.K #Np , t+ 
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Z8O CPU CARD 
FEATURES - 

Comes with full assembly instructions 
and card documents. 
Power on jump for automatic execution of 
monitor program on startup. 
Front panel -less operation allowed by on 
board 2k monitor which is too good to 
explain here; 19 commands all unique 
abbreviations allowed. 
Full S100 DMA Capabilities. 
Sockets supplied for all major devices. 
Clock speed, 2MHZ Standard, 4MHZ 
Option. 
1/0 Z80 P10 2 x 8 bit programmable 
parallel 1/0. 
RAM 256 Bytes scratch pad (Monitor). 
Onboard 2100 baud Tarbell Cassette In- 
terface (Software Controlled) with cas- 
sette recorder remote motor control Test 
Cassette supplied with CPU Kit contains 
set up procedures for cassette Interface 
as well as software to allow the cassette 
Interface to read and dump 300 baud 
CUTS (Kansas City) format. 
Keyboard Input direct onto card In parallel 
ASCII. 
Monitor performs all functions to drive 
ET1640 VDU as an ASCII terminal. Entry 
points for cursor control etc. 
The spare socket onboard is to allow the 
National MM57109 to be titled which 
works in conjunction with the CPU to give 
a full floating point RPN arithmetic unit. 
Functions as a general purpose Z80 
single board computer or as the heart of a 
fully expanded system to 64k Bytes of 
memory and a multitude of 1/0 devices. 
Plated thru solder masked printed circuit 
board with components screened overlay. 
Description Manual Construction manual 
51.00 refundable with purchase. 

PRICE KIT 5199.50 2MHZ 
5225.004 MHZ 
522.50 Number Cruncher Option 
Assembled and tested add 550.00 

BOOKS 
Z80 CPU Technical Description 510.00 
posted 
Z80 P10 Technical Description 56.50 posted 
Z80 CTC Technical Description 56.50 posted 
Z80 CPU Programming and Assembly Lan- 
guage Manual 510.00 posted 

CARDS IN DEVELOPMENT 
1/0 Card; with serial parallel ports, extra 
ROM etc. 
Eprom Card; Holds 8 ROMS with Eprom 
Programmer 
Floppy Control; Minifloppy or Floppy, CP/M 
Compatible 
Exorciser Mother Board/Power Supply 
Stand alone 80 column 125 CPS Tractor 
Feed Plain Paper Printer 

6809 Exorciser CPU 10k Eprom -4k ram - 
Serial/Parallel 1/0 - Dual Baud rate -9511 
NCU 
TRS80 to S100 Interface 
Exorciser 32/16 channel A/D Convertor 
2650 users) 24k static card bus compatable 
KT9500 
Exorciser 8 channel Asychronous - 1 

channel synchronous communications Inter- 
face 

o 
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o 

Prices ere inclusive o1 sales tax, tax exempt institutions deduct six percent. 

ZERO 
ILE CTRONICS 

All prices Include freight anywhere in Australia. 
Allow 10 days for despatch. 

Hours of business: Mon. to Fri.: 9am to 5pm. Sat.; 
8.30am to 12 noon. 
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New body for 
two-way 
radio users 
The electronic and appliance service industries are a 
major user of two-way mobile radio, using it as a means 
of communicating with service personnel on the road. 

But, in common with other 
industries employing two- 
way radio, they are being 
subjected .to outmoded 
laws, delays, and inconsis- 
tendes in interpreting regu- 
lations by government 
bodies, says a new national 
association set up to repre- 
sent business radio users. 

The association, ABIRA (Au- 
stralian Business and Industrial 
Radio Association) this week 
launched an appeal for mem- 
bers. It is hoping for a good re- 
sponse from two-way radio 
users in the service industries. 

ABIRA's immediate task is to 
press for a reduction in Com- 
monwealth Government li- 
cence fees, which were doubled 
from July 1, 1979, from $25 to 
$50 per operating unit 

As examples of problems for 
users, ABIRA points to: A re- 
striction preventing transmis- 
sion over more than 32 
kilometres, which is much less 
than the range of mosttransmit- 
ters. A requirement that 

communication between re- 
mote controllers and base sta- 
tions be by telephone landline. 
ABIRA wants users to have the 
option of controlling base sta- 
tions by radio remote control, in 
case of landline failure. Res- 
trictions against one base sta- 
tion talking to another. 

ABIRA also says that applic- 
ants for a business radio fre- 
quency sometimes have to wait 
up to six months before the fre- 
quency is allocated. 

If sufficient support is re- 
ceived from potential members, 
ABIRA organisers plan to set up 
a full-time office in Canberra to 
lobby on members' behalf. 

Further ahead, ABIRA plans 
newsletters to keep members 
up to date on legislation, regula- 
tions, technical developments 
and other items of interest op- 
portunities of attending meet- 
ings and workshops; and tech- 
nical assistance to members. 

Inquiries may be made to AB - 
IRA, P.O. Box 1582, Canberra 
City 2601 ACT. 

Special baluns for HF radar 
Spedal HF baluns have recently been supplied to Defence 
Research Centre, Salisbury South Australia, for the "Jin- 
dalee" over the horizon radar (OTHR) project. 

Designed and Manufactured 
by Antenna Engineering Au- 
stralia Pty Ltd, of Kilsyth in Vic- 
toria, the baluns were required 
to meet the exacting specifica- 
tion issued by DRCS. 

Rated at 25 kW, the baluns 
had to hold phase shift differ- 
ences to less than two degrees 
from the reference balun over 
the frequency range 5-30 MHz. 
The AEA baluns exceeded the 
requirements, varying less than 
0.6 degree. 

Impedance of the baluns is 

50 ohms unbalanced input and 
300 ohms balanced output. 
VSWR was quoted at better than 
1.2:1. 

AEA manufacturers a wide 
range of baluns and termina- 
tions for both low and high 
power applications. Other main 
products include: antennas for 
communications, TV, FM, and 
navaids for HF, VHF, and UHF 
applications, as well as filters, 
diplexers, multicouplers and 
combiners. 
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New antenna rotators 

pA1WA 

Daiwa has released a new range of antenna rotators which 
incorporate a map of the world - centred on Australia. 

Two new control boxes are 
,available for both the heavy and 
medium duty rotators. With the 
"pre-set" type of controller the 
antenna direction is set by turn- 
ing the knob to the correct bear- 
ing for the country concerned. 
The rotator then turns to the de- 
sired heading. 

Sunspots 

The other type of controller 
uses the traditional method of 
pressing a button until the direc- 
tion pointer stops at the correct 
bearing. 

The Daiwa range of rotators 
are distributed in Australia and 
the Pacific by Vicom and are av- 
ailable at most ham dealers. 

countdown to a maxima 
The Swiss Federal Observatory at Zurich maintains a con- 
tinuous watch on the sun, monitoring sunspot activity and issuing reports on daily figures, monthly mean and 
smoothed mean parameters. 

From their bulletins, num- 
bers 7 to 12 for 1979, and 
number 1 for 1980, you can see 
the progress of the maxima, 
which should peak during the 
first half of this year - that's 
now! 

Smoothed mean sunspot 
numbers for January to July last 
year are as follows: 
Jan. 123.8 

Feb. 131.0 
March 136.7 
April 141.5 
May 147.8 
June 153.8 
July 156.2 

The provisional mean for De- 
cember 1979 was 182.2 and for 
January 1980, 162.2 

The bands are jumping -get 
amongst it! 

CB for UK, maybe: 
27 MHz? - no! 
The British Home Office is delaying any decision on CB for 
the time being ... but whatever happens, 27 MHz is defi- 
nitely out! 

Meanwhile, the Irish government has taken a hard line and out- 
lawed CB radio, saying that illegal users will be prosecuted. 

A National Committee for Legalisation of Citizens Band Radio has 
been formed in the UK in an effort to draw attention to the growing 
band of enthusiasts. Already a British CBers book has appeared on 
the market and a petition has been circulated and presented to the 
Government 

Some of the British electronics magazines are carrying short 
columns on CB ... naturally not inciting anyone to break the law! 

One suspects it could be a long, hard grind. 
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Airband receiver 
covers new 
frequency range 
G FS Electronic imports, 
recently announced that 
their handheld airband 
receiver, the Sky Ace R-517, 
is now available with new 
frequency coverage. 

This latest version covers 108 
to 140 MHz, allowing users to 
take advantage of the many 
Aerodrome Terminal Informa- 
tion Services (A.T.I.S.) that are 
transmitted within the naviga- 
tion band (108-118 MHz) by 
major aerodromes throughout 
Australia. 

Up to three crystal -locked 
channels may be installed or, if 
desired, across the band. A fine 
tuning control is also included. 

Sensitivity and performance 
are high, according to GFS. The 
unit is priced at $104 plus $2.50 
post. Crystals (if required) are $7 
each for standard frequencies 
or $17 each for special frequen- 
cies. 

For more information on the 

sx* ple£ 
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Sky Ace R-517 contact GFS 
Electronic Imports, 15 McKeon 
Road, Mitcham Vic 3132. (03) 
873-3939. 

Field day success 
The Central Coast Amateur Radio Club's 23rd annual field 
day, held on Sunday 17 February, was a great success. 

The registered attendance 
was 790. The contests and 
events were keenly contested 
and this year saw a noticeable 
trend towards younger con- 
tenstants - with junior com- 
petitors taking out open as well 
as junior prizes! 

Overall first for the day's 
events was a -tie between Dave 
Andrews VK2AWZ and Athol Til- 
ley, VK2BAD. Overall first in the 
junior section was young Craig 
Smith. 

The amateur television dis- 
play at the field day provided a 

telecast of the WIA NSW Divi- 
sion's Sunday morning news 
broadcast, with John Williams 
VK2BUI as news reader, and a 

live cross to the Gosford Show - 
ground venue for a report from 
the field day. 

The ever -popular 'disposals 
market' - where everyone gets 
rid of unwanted equipment (in- 

cluding the gear they brought at 
last year's disposals market .. . 

Ed!), was a raging success, be- 
coming instantly crowded im- 
mediately it opened. Some 503 
items changed hands. 

The CCARC wishes to 
acknowledge the generosity of 
the following companies and 
individuals who provided prizes 
for field day events and/or dis- 
play stands: Applied Technol- 
ogy, ANARTS, Dick Smith Elec- 
tronics, Emtronics, Ferguson 
transformers, Hy -Q Industries, 
Lyle Patison VK2ALU, NSW 
QSL Bureau, Scalar Industries, 
Sideband Electronics Engineer- 
ing, Sideband Electronics Im- 
ports, Sideband Electronics 
Sales, Trio-Kenwood (Aust.), 
Union Carbide (Aust), Vicom In- 
ternational, Westlakes Radio 
Club, WIA NSW Division, YRS 
Education Service. 

See you there next year. 

Security for radio transmissions 
In the past, users of radio communications could rely on a 
reasonable degree of privacy as a matter of course. However, 
this is no longer the case. 

The ready availability of vice must be effective against 
monitoring equipment, such as determined efforts to "break" its 
the scanning receivers, plus the security. Equipment that is 
general interest and desire to made useless by easy decoding 
eavesdrop, has significantly im- defeats its basic intent 
pinged on the privacy of these With this object in mind, 
communications media. Vicom International, Profes- 

Today, radioteletype and data sional Products Division, is to 
communications are being release a range of digital and 
used at an accelerated rate for analogue security devices pro - 
the exchange of confidential in- viding a wide range of security 
formation. Public safety agen- codes. Many of the units are 
cies, utilities, law enforcement simple and the devices can be 
and private and industrial in- fitted with only minimum mod- 
stitutions are transmitting in- ification to the radio set For 
creased volumes of sensitive in- further information, contact 
formation. Vicom International, Profes- 

'Privacy devices' for radio sional Products Division, 68 
communications provide as- Eastern Road, South Mel- 
surance against compromise. bourne. 
To be worthwhile, a privacy de - 

UHF frequency counter 
The Sarrosa Model 261 UHF frequency counter has been 
designed as a compact, rugged, easy to use instrument for 
the frequency range 20 Hz to 600 MHz. 

With optional battery pack fit- 
ted, the unit is ideal for field use. 
Selection of all functions is by 
front panel push buttons. 

A high contrast, nine -digit 
LED display is provided, with full 
memory, and decimal point 
placement is automatic with 
range and gate time selection. 

For low frequency (under 
5 kHz) signals, such as are used 
in selective calling systems, the 
input frequency is multiplied by 
a factor of 100 in a phase - 
locked loop, enabling mea- 

surements with 0.01 Hz resolu- 
tion to be made with one sec- 
ond gate time, according to the 
specifications. 

The instrument features 
20 mV sensitivity over its entire 
range and may be overloaded 
with up to 250 Vac. The instru- 
ment can be supplied in a 

bench case version or with or 
with standard rack mounts. 

For further details contact 
The Dindima Group Pty Ltd P.O. 
Box 106 Vermont Vic 3133. 

RF power analyst with calculator. 
A new RF wattmeter from the Bird Electronic Corporation 
has its own built-in calculator to give direct digital readings 
of its nine functions. 

It operates at power levels 
from 100 mW to 10 KW and 
from 500 kHz to 2.3 GHz. The 
model 4381 RF Power Analyst 
calculates its various functions 
continuously and displays the 
answers at a touch of a button. It 

will calculate and display vol- 
tage standing -wave ratio 
(VSWR), the continuous -wave 
or frequency modulation power 
(both forward and reflected) in 
dBm or watts, peak envelope 

power, percent modulation and 
delta function. It also features a 

memory which shows the 
maximum and minimum op- 
timum values for when making 
adjustments. 

Other models in the 4380 
series can handle up to 250 kW 
and further information can be 
obtained direct from Bird Elec- 
tronic Corp, 30303 Aurora Road 
Cleveland (Solon), Ohio 44139 
USA. 
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Amateur Radio Book Stock Clearance 
We're wildly overstocked with many of our popular 
Amateur Radio books. So much so that we've got to 
clear space for new stock arriving for our new 
catalogue. Here's your chance to SAVE on many 
titles: many of these prices are lower than those in 
our new catalogue! But remember: these prices are 
current only while current stocks last. HURRY! 

Popular ARRL books 
Electronics Data Book (B-2203) 128 pages of 
essential data for all involved in electronics; not just 
amateurs) Still only $6.75 
Antenna Hand Book (B-2204) One of the most 
widely respected antenna books. Not just theory: designs 
tool $8.75 
Antenna Anthology (B-2205) A collection of 
articles on antenna design, construction, etc. A must for 
every ham. $6.25 
Hints and Kinks (B-2206) All those short cuts and 
ideas you'd normally forget in one handy reference 
volume. (Not many leftl)$6.90 
Radio Amateur's Operating Guide(B-2208) 
New to the game? Want to find out the correct way to do it 
-here's the answer' Save on this one: Was $6.90, Now 
only $3.95 while stocks last 
Solid State Design for the Amateur (B- 
2211) 'A book of the highest quality' (EA mag.) For the 
thinking amateur who wants to design his own. Great 
value. 512.00 
Radio Amateur's VHF Manual (B -2214)A 
thorough treatment including history, principles, test 
gear, etc. Practical, tool $6.95 
SSB for the Radio Amateur (B-2212) A digest 
of articles on SSB from OST- theory and practice of SSB 

in detail. Was $6.75, Now Only $5.00 while 
stocks last. Save! 
1979 AR RL Handbook (B-2219) May be out of 
stock by the time this advert appears. If not, you'll save 
55.0011 Was $14.95, Now $9.95! 
Getting to know OSCAR (B-2220) What 
OSCAR is all about, how to use it, how to set up your 
station. Easily understandable. Now save nearly 20%: was 
$5.50, now only$4.50 
Radio Frequency Interference (B-2222) How 
to identify and cure RFI. Keep on side with your neighbours: 
and the RII Was $5.50, Now reduced to only $4.50! 
Solid State Basics (B-2224) Provides both the why 
and the how of transistors, ic's, and other solid state devices. 
Was $8.75; Now only $6.75 
Mini Log Book (B-2235)Just the thing for mobile or 
portable use. All the data you need to record in a handy size. 
Great value at $2.00 

DICK'S OWN 'Australian Amateur Radio 
Handbook' (B-2320) The first amateur book written 
just for Australia. In a relaxed. easy -to -read style. it's a 
great gift idea for anyone interested in the world of 
amateur radio. Only $6.95 

Big savings on 1979 world callbooks: Yes: 
great value for the ham or swl on a budget. Last year's 
callbook maybe, but the contents don't change all that 
much from year to year) 
US Callbook (B-2260) All the amateurs of continental US, 
Hawaii, its posessions etc. Was $21.95, now reduced to 
only $17.50 
Foreign callbook: All areas of the world (including 
Australia) with the exception of the US. Was $20.95, 
now reduced to only $17.50. SAVE! (B-2262) 

WIA AUSTRALIAN CALLBOOK (B-2317) 
The most recent Australian callbook listing amateur 
operators and registered SWL's in Australia and PNG. No 
amateur can afford to be without one) Only $2.95 
EA Logbook (B-2258) More than just a logbook - 

contains loads of data and amateur information too. Plus 
plenty of room for your station log. Was $2.50. now reduced 
to only $1.95 
World Atlas (8-2268) Ever wondered where that DX 
call actually came from. This handy size atlas is ideal for the 
shack. $3.90 
World Prefix Map (B-2264) Not just great wall 
decoration for your shack: this map shows the amateur 
prefixes of all zones, too. $2.20 
1979 World Radio TV Handbook (B-2081) 
Great value for SWL's and amateurs too. A listing of all 
known broadcast stations in the world including frequencies. 
Great for frequency checks! 
Was $15.95, now reduced to $12.95! 
Reference Data for Radio Engineers (6- 
1104) Contains a wealth of data in its 1 196 pages! 
Hundreds of charts, graphs. nomograms, etc. The ultimate 
reference book for anyone in electronics. Was $35.00, 
Now only $28.00 
Radio Handbook (B-1106) Over 1000 pages: one 
of our most popular reference books. Easy to understand. 
Was 5525.00, Now only $20.00! 
Amateur Radio Techniques (B-2040) By Pat 
Hawker of RSGB. Absolute bargain. 300 pages. covers 
just about everything! Only $8.25 
Guide to Amateur Radio (B-2042) Another 
RSGB/Haker book. Assists the newcomer to ham radio in 
starting his shack and operating correctly. 112 page. 
Great value at $3.50 
VHF/UHF Manual (B-2054) Huge hard cover 
manual covers exciting world above 30MHz: with particular 
emphasis on microwaves. $17.00 
80 metre DXing (B-2286) Includes all aspects of 
80 metre operation, including antennas. proption char- 
acteristics, operating practices, etc. Was $5.50; now 
reduced to just $3.90!! 

DICK SMITH ELECTRONICS 
NSW 125 York Street, SYDNEY. Ph 290 3377 

147 Hume Highway. CHULLORA. Ph 642 8922 
162 Pacific Highway, GORE HILL Ph 439 5311 
30 Grose Street. PARRAMATTA Ph 683 1133 
396 Lane Cove Rd, NORTH RYDE Ph 888 3200 
263 Asir* Street. WOLLONGONG. Ph 28 3800 

MAIL ORDER CENTRE: PO Boo 321, NORTH 

Inc 399 Lonsdale Street, MELBOURNE. Ph 67 9834 
656 Bridge Road, RICHMOND. Ph 428 1614 

QLD166 Logan Road. BURANDA. Ph 391 6233 
842 Gempie Road. CHERMSIDE. (Opening Soon) 

ACT 96 Gladstone Street. FYSHWICK. Ph 80 4944 
SA 60 Wright Street. ADELAIDE. Ph 212 1962 
WA 414 William Street. PERTH. Ph 328 6944 

RYDE NSW 2113. Ph 888 3200. PACK It POST EXTRA 

STUDYING FOR 
THAT LICENSE? 
The Ham Exam Cram Book (B-2314) Great 
for that last minute revision. Typical questions and 
answers explained: A beauty! Only $2.95 
1000 Questions for the Novice License (B- 
2316) From the WIA, covers everything from Ohm's law 
to the regulations. With answers. 
A bargain at only $3.95 
Questions and Answers for the Novice 
License (B-2315) Put out by Westlakes Radio Club. 
this book covers all the typical questions you are likely to 
be asked - with answers. $4.95 
500 Questions for the AOCP (B-2318) Similar 
to above books, but this one is for the beg one: the full 
amateur license. It's money well spent at just $3.50 
VHF Handbook (B-2300) Covers all major VHF 
subjects: propagation, antennas, repeaters. satellites. etc 
etc. Clear language. 336 pages. $6.95 
Wire antennas (B-2302) How to build a large 
number of types of wire antennas, including 'invisible' 
types where neighbours might be a problem. Covers 160 
to 2 metres! $6.95 
Cubical Quad Antennas (B-2304) The world 
famous classic on Quads, revised to give new data and 
details of quad construction. Reduced from $5.50 to only 
$3.90 SAVE! 
Beam Antenna Handbook (B-2306) Gives 
dimensions of beams from 6 to 40 metres. covers test 
instruments, baluns,etc. Only $5.75 

LD)bonlicard 

welcome here 
SHOPS OPEN 9AM to 5.30PM 
(Saturday: 9am till 12 noon) 
BRISBANE: Hell hour earlier. 
ANY TERMS OFFERED ARE TO 

APPROVED APPLICANTS ONLY -0 
RE -SELLERS OF DICK SMITH 
PRODUCTS IN MOST AREAS OF AUSTRALIA. 
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Dubai tests RADIO GAUCHA 
The small but rich Persian Gulf state of Dubai, in the 
United Arab Emirates, has commenced test transmis- 
sions from their newly installed shortwave transmitters. 

Dubai's plan for an inter- 
national shortwave service 
was mentioned back in Oc- 
tober ETI, when the station 
was in the process of recruit- 
ing technical and program- 
ming staff from around the 
world. 

Radio and TV Dubai has in- 
stalled three shortwave trans- 
mitters of 300 kilowatts each. 
Since early in March they've 
been heard testing on 21 500 
between 0600 and 1000, with 
programming in Arabic relayed 
from the Home Service. Broad- 
casts have been directed to 
Europe, but have still been well 
heard in eastern Australia. 

Dubai plans to start an En- 
glish service once tests are 
completed and regularly 
scheduled programmes are in- 
troduced. Most programmes 
will be directed to listeners in 
either the Middle East or 
Europe, but if the recent test 
transmissions are any guide 
these broadcasts should still be 
easily heard here, with the 300 
kilowatts of juice helping mat- 
ters along. The plans of Dubai to 
mostly use higher frequencies, 
from the 25 metre band up- 

wards, should also be a big fac- 
tor in ensuring reliable recep- 
tion in Australia. 

The station has registered a 
number of frequencies with the 
International Telecommunica- 
tions Union (ITU) ín Geneva, 
which has the task of co- 
ordinating usage of channels in 
the crowded shortwave broad- 
cast bands. Dubai's current re- 
gistered frequencies are: 7105, 
9590, 9680, 9755, 11 730, 
11830, 15110, 15115, 
15 160, 17 710, 17 790 and 
21 480. Interestingly, although 
the first tests took place on 
21 500, this frequency has not 
been registered with the ITU! 
Nevertheless, the above fre- 
quencies are the outlets to 
watch for further Dubai broad- 
casts, with most broadcasts 
probably taking place between 
0600 and 1630. 

If you hear any of the test 
broadcasts from Dubai, why not 
let them know about reception 
conditions in your location? You 
can write to P.O. Box 1695, 
Dubai, United Arab Emirates. 
Address reception reports to the 
Chief Engineer, Dubai Radio 
and Colour Televsion. 

Latin African Log 
The 1980 edition of the Latin American and African Radio 
Log is now out. 

The 1980 Log contains a full 
listing of all stations, in fre- 
quency order, which have been 
heard in east Australia since 
March 1979 and are located in 
Africa or Latin America. 

The Latin American section 
covers the full shortwave range 
from 2 MHz through to 30 MHz, 
while the African section con- 
centrates on stations heard 
from east Australia in the tropi- 
cal bands 2000-5900 kHz. 

A special feature of the 1980 
Log is the full list of QSLs re- 
ceived over the last 14 months 
from Latin American and Afri- 
can regional stations. This pro- 

vides such information as to 
how long a station has taken to 
reply to a reception report, 
whether the station will answer 
reports written in English (most 
do!), and if the station sends a 

card, a letter or other goodies 
such as pennants etc. 

The 1980 Latin American 
and African Log Is a 16 -page 
booklet available from the 
ARDXC for 2. Just write for 
your copy to the address in this 
column. This is an invaluable re- 
ference for all the DXers seeking 
to identify the exotic stations to 
be heard during the coming 
winter months. 

OM 
680 KHZ 

49 m 
6.135 KHZ 

25 m 
11.915 KHZ 

Anos DE comunicAcAo 

Agradecemos 
a sua sintonia. 

Thank you 
for your 
syntonization. 

International schedules 
Unlike stations on the mediumwave band, international 
shortwave broadcasting stations do not have fixed frequen- 
cies. Instead, frequencies are changed at regular intervals 
throughout the year to take advantage of seasonal propaga- 
tion factors. 

Most international shortwave 
stations prefer to use higher fre- 
quencies during the summer 
months, and then switch to 
lower frequencies in the winter 
months when less sunlight 
means the ionosphere supports 
generally lower frequencies. 

Right now, international sta- 
tions have just adjusted fre- 
quencies at the start of the 
J-1980 transmission period, 
and the J-80 period will last until 
the first week in September, 
when the S-80 period com- 
mences. Other transmission 
periods begin on the first Sun- 
day in November (period D), 
and in March (period M). 

International stations are 
usually pleased to forward their 
schedule to listeners on request, 
free of charge. As we approach 
September, why not try writing 
to the international station you 
are most interested in and re- 
quest a copy of their S-80 
schedule?You can write to most 
of the better -heard stations in 
the capital cities of the country 
where they are located. You will 
then be able to keep track of the 
frequencies of the station when 
the changes occur in Sep- 
tember. 

Another good idea is to write 
a reception report to the station 
telling how well you are hearing 
their new frequencies. Interna- 
tional stations are especially 

keen to know of any interfer- 
ence to their broadcasts, and 
the name of the interfering sta- 
tion if you can identify it. 

All this is called "feedback" 
and is an important part of the 
DXing hobby. Such feedback 
from the listener to the station 
makes DXing the active hobby 
that it is today, being a step up 
from the passive SWLing pas- 
time. A bonus will come to you 
in the form of QSL cards from 
the broadcast stations to whom 
you report. 

Bhutan 
Some time ago, at the 
suggestion of ARDXC, the 
National Youth Assodation 
of Bhutan introduced an 
overseas service, at a time 
which would allow propaga- 
tion over long distance 
paths. 

The transmitter used is, in 
fact, one operated for amateur 
applications at other times, and 
the current schedule is as fol- 
lows: 7040 0600-0900 (Sun- 
days); 4690 1100-1400 (Wed- 
nesdays and Fridays). English is 
at 1300-1400. 

The station Issues a QSL, but 
only does so for specific, fully 
detailed DX reports, and for this 
reason Is regarded as one of the 
rarest SW stations currently 
operating. 
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erections 
Consult the experts with 
over 25 years in the field 

WE HAVE WHAT YOU WANT 

LOOK! Colour Specials 

Hills Antennas: 
E.F.C. 2 $ 58.33 
E.F.C. 3 I 80.89 
TL. 2 41.20 
TL 3 50.62 
TL. 4 54.80 
Airways Anti Ghost J 77.74 
104/0 great for DX 37.78 
6/1 another for DX 41.98 

Channel Master 
5/0 for DX 5 E.L. 44.30 
Rotator complete 99.00 

Mast Head Amplifiers 
Hills M.H.4 75.78 
E/Craft M.H.22 82.62 
Kingray M.H.20 82.62 

Hills Antennas 
215 30.66 
CY.7 36.76 
CA.16 Phased array 58.76 

Channel Master 
3615-9 element 44.84 
3614-13 element 62.54 
3613-17 element 81.91 
3612-21 element 98.06 
3610-24 element 127.87 
3617-28 element 152.67 

Matchmaster 
82/C/1 24.79 
up to 82/C/7 69.01 

F.M. 
F.M. G2 27.25 
F.M. G6 fringe 51.47 

Indoor Aerials 
Standard Spiral 4.94 
Helifan 13.80 
Gutter Grip GGR 18.65 

NEW SR.20 Marine Aerial or Caravan An- 
tenna - built in mast head amplifier has 
many other fine features, 
only: $143.50 
We have the largest range of television 
amplifiers in Australia suitable for V.H.F.- 
U.H.F. Twin 75ohm skirting outlets. Chas- 
sis mount 75ohm. 
sockets 60c ea. 
or buy 10 for for $5.00 
Channel 2 Attentuators $6.94 

NOTICE: 
To INSTALLERS/ WHOLESALERS 
Save dollars on coaxial cable. 
Ring now for the best prices & cable 
In Australia. 

FREE ADVICE GIVEN 

ELECTROCRAFT MFG PAL 
68 Whiting Street, Box 398, 
ARTARMON 2064. 
Phone now 438-4308 ext 6. 
Hours: Mon -Fri Barn to 5pm. 

See I5 at S`! yape 
ton0e 

oTsoFT 
MICROCOMPUTER 
SOFTWARE 
Proudly present the 
largest range of software 
in the world for the 
COMMODORE MICRO 
COMPUTER. 

"PETSOFT" 
Over 200 programs 
Including:- Over 40 
Business Programs Over 
88 Programming Aids & 
Tutorial Programs. Over 
80 Simulations and 
Games Programs. 

Both cassette and 
disc based programs 
available. 

No hassle 
guarantee - if our 
programs don't load, 
we will replace free 
of charge. 

Write or phone 
now for our fabulous 
free catalogue. 

DATASOPT 
139 GuildfordÁ,oad, 
MAYLANDS W.A. 8081. 
Tel: (09) 271 7169 
Agents required all 
States. G.C.S. 

SYN-I Single 
Board Computer . S210.00 

KTM-2 CRT/111 

Keyboard terminal 
module S349.00 

BAS -1 BK BASIC 

ROM for SYN-I . 

BUFFERED 
MOTHERboard for 
SYN-1, KIM -1 or 
AIM -65 systems 

EPROM 
Programmer and 

EPROM/ROM 
Board MEMORY 
mapped EPROM 
programming will 
program up to 16K 
per command 

firmware in PROM 
Included. For SYN-1, 
KIM -I or AIM -65 

systems 

S149.003/ 

S179.00 

5345.00 

I6K-8 Iully tested 

memory board 
WRITE PROTECT 
and BANK switching 
for SON -1, KIM -1 or 

AIM -65 systems .. S360.00 

- --. 
' ail 
... ., 

tylml~a 

AUTOMATIC 
' TELEPHONE 

DIALER PROM 
dialling 32 numbers 
plus other options 

S180.00 

ill l 

PRESETABLE 
COUNTER 5 digits 
suitable for counting, 
hatching and 

numerical control 

$150.00 

e 

STEPPING 
MOTORS wide t 

.range for N.C. Caa- 
Itrol, Planers, 

Variable speed, Servo 

Control etc. From . 

549.50 

r 

DIGITAL 
TACHOMETER 

S120.00 

A. 

rz 

HAND HELD 
TACHOMETER 
S180 

STEPPING MOTOR DRIVING CIRCUITS for 3 or 

4 phase in Mode 1 phase 2 phase 1-2 phase excita- 
tion. From 

THUMB WHEEL SWITCHES 

- S2.2Óea. 

TROXINITY TRANSDUCERS 

- S15.06ea. 

$12.00 

Mail orders add $3.50 for 
postage and packaging 

67 Blackshaw Avenue, 
MORTDALE 2223. 

Telephone: 570 1225 

(Trade enquiries invited) 
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shortwave 
Laos good 
Shortwave broadcasting in 
Laos is very extensive, with 
most of the main towns pos- 
sessing a shortwave trans- 
mitter. 

Nevertheless, broadcasting in 
Laos has a touch of the exotic, 
with most transmitters being of 
low power, apt to drift in fre- 
quency, and tending to operate 
on odd -ball frequencies well 
away from the mainstream of 
the shortwave bands. 

The Vientiane National sta- 
tion operates on a conventional 
49 metre band outlet of 6130 
and usually gives good signals 
after HUB in Ecuador leaves 
the frequency at about 1130 
nightly. Vientiane has a major 
news bulletin at 1200 preceded 
by clock chimes, and this prog- 
ramme is usually relayed by all 
other shortwave stations across 
the country. 

Best heard of the regional sta- 

L J J í 1 

tions at present is Savannakhet 
on 7385, sometimes drifting 
down towards 7380. This sta- 
tion usually opens by 1100, but 
try them a little later for, by 1200, 
signals should be much im- 
proved. 

Also showing at present is 
Luang Prabang on 7000, which 
is either a recent deliberate shift 
in frequency, or just a drift from 
6997. The recent change of fre- 
quency, whatever the cause, is 
helpful for it means Luang 
Prabang is now relatively free of 
interference from the strong 
China station on 6995. 

Pakse is another of the reg- 
ional stations which is fre- 
quently well heard, and the last 
monitored outlet from them 
was 6600. But just as signals 
became quite good, it has be- 
come inactive recently, al- 
though this may be only a tem- 
porary silence. 

Brazilian signals peak 
Autumn in east Australia is the best time to listen for Brazi- 
lian stations. 

The Brazilian shortwave 
broadcasting set-up is quite un- 
ique and exciting, with hun- 
dreds of stations on the 
shortwave bands from 60 
metres right up to 16 metres. 
Probably the best reception is 
on 49, 31 and 25 metres. These 
are best heard at their local 
sign -on times, around 0800 or 
0900. Signals travel almost di- 
rectly across the South Pole 
from south eastern Brazil. A 
great circle map is most useful 
for studying propagation paths, 
and retail outlets, such as Tech- 
nical books in Melbourne and 
Dick Smith stores, make these 
available. Some of the stronger 
Brazilians this year have been: 
5965, Radio Guaiba in Porto 
Alegre, which has a lively musi- 
cal format up to 1000 after 
opening at 0900, then has a 
news programme called "Radio 
jornal da Guaiba" from 1000. 
9675, Radio Marumbi Limitada 
at Florianopolis, which can be 
heard from about 0830. They 
have music up to 0900, then 
often have religious segments. 
Listen for the drum roll and 
identification announcement 
just before 0900. 
On 9545, Radio Universo at 

Curitiba. This station has in pre- 
vious years been a tough DX 
catch, but has been strong on a 
clear frequency of late. The sta- 
tion opens at about 0850, and 
also seems to favour religious 
segments at 0900. 

On 11 765 is Radio Tupi in 
Sao Paulo. This one can be 
heard from about 0820 and has 
some very wild DJs, plus some 
great Brazilian rhythm bands. 

On 11 780, Radio Nacional at 
Brasilia, is the national network, 
and often carries news reports 
from 1000 which are relayed 
from stations across the coun- 
try. This one often shows up in 
the mornings also, at around 
2100 to 2200, and is heard in 
parallel with the other Brasilia 
outlet of 15 445. 

Although all these stations 
broadcast in Portuguese, most 
will reply to reception reports 
written in English. Some of 
these stations also send colour- 
ful stickers or pennants, in addi- 
tion to verification cards or let- 
ters. The addresses of all these 
Brazilian stations, and any 
others you may hear, are given 
in the World Radio and TV 
Handbook. 

Belgian Radio in French 
Radio Television Beige in Brussels, the French network of 
Belgian broadcasting, has announced their schedule effec- 
tive up to the end of September. 

The station will operate continuously on Sundays, from 0500 to 
sign off at 2000, using 21 460 and 15 210. 

Monday to Saturday transmissions are broken into 5 separate 
blocks after which frequency adjustments are made: 
0400-0515 Brussels will use 11 880 and 15 210. 
0515-0615 they will be on 21 460 and 15 210. 

The next segment, 1030-1230, will be broadcast on both 21 460 
and 15 210. The next programme block from 1400-1545 is listed to 
use 5965 and 21 460. The final segment is on air from 1600 to 
close down at 2030, and is to be broadcast on 21 460 and 15 210. 

RTB will be happy to supply listeners with a frequency schedule 
and programme details. Should you wish to receive a copy of the 
English language schedule then you will need to write to BRT which 
is the Dutch language network. BRT has not made the schedule 
available as yet, but you could write requesting a copy to: BRT, P.O. 
Box 26, B-1000, Brussels. 

African news 
With our winter approaching, DX signals on the lower fre- 
quency bands improve, in particular around our breakfast 
period, on 5 MHz. 

Interesting African signals to watch out for, which have been 
heard around Eastern Australia recently, include: 
5020 Niamey (Niger) with North African vocals, French programme at 
2040; 
5010 Garoua (Cameroon). Local music, French 2045; 
5005 Radio Ecuatorial, Bata (Equatorial Guinea). Spanish and local dialects 
2030-2100; 
4990 Lagos (Nigeria). Home service, with English and Vernaculars, from 
around 1900; 
4976 Kampala (Uganda). Recently reactivated channel, Swahili service 
around 2040; 
4911 Lusaka (Zambia). High powered outlet, brought back into use recently, 
often has telephone phone -In programmes from local listeners around 
2015; 
4820 Luanda (Angola). Portuguese programming around 1900-2100 

Radio Thailand in clear 
Although dose to Australia, and with a regular international 
service on shortwave, Radio Thailand is not one of the better 
heard Asian stations. 

Currently however, 
Bangkok's English service is on 
a clear frequency during the 
evening programme. 

The English service is heard 
on 9655 from 1055 to 1155, 
with news at 1100. The English 
programme is also listed for 
broadcast at this time on 
11 905 but reception of this out- 
let is virtually impossible in Au- 
stralia at present due to the 
Central Broadcasting System in 
Taiwan using the frequency in 
our evenings for programmes 
to China. 

Most Radio Thailand prog- 
rammes feature interesting 
talks about the country together 
with local music. 

Meanwhile, the Home Service 
from Bangkok, in Thai, is often 
audible on 4830 from fade in at 
about 1300 through to sign -off 
at 1600. 

NOTE! All times are given in Green- 
wich Mean Time (GMT). To convert to 
Australian Eastern Standard Time, add 
10 hours (11 hours for Daylight Saving 
Time). To convert to Central Time, add 
9.5 hours and for Western Time add 8 
hours. All frequencies are in kHz. 

Shortwave Loggings is compiled by 
Peter Bunn on behalf of the Australian 
Radio DX Club (ARDXC). Further in- 
formation on DXing or the activities of 
ARDXC may be obtained from either 
PO Box 67, Highett Vic 3190, or from 
PO Box 79, Narrabeen NSW 2101, for a 
30c stamp. 
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years 
young 

and 
still on 

top 

CRYSTAL UNITS 

Decade Counting Units to 1 Hz. 
Wide Band Amplifier for your 
counter, 1 MV sensitivity, band 
width 1-250 MHz. 

Manufacturers of 

PIEZO ELECTRIC CRYSTALS 
Contractors to Federal and State 
Government Departments. 

REPRESENTATIVES: 
NSW: J. E. Waters, 
11 Salisbury St, Botany. 2019. 
Ph 666-8144. 

SA: Rogers Electronics, 
65 Magill Rd, Stepney. 5069. 
Ph (08) 42-6666. 

OLD: Fred Hoe & Sons P/L, 
246 Evans Rd, Salisbury North. 
Brisbane. Ph 277-4311. 

WA: Westest Electronics, 
71 Jean St, Hamilton Hill. 6161. 
(Mail only) Ph (09) 337-6393. 

TAS: Dilmond Instruments, 
PO Box 219, Bellerive. Hobart. 
Ph 479-47-9077. 

Send SAE for new catalogue or quote for 
your requirements. 

Bright Star 
Crystals Pty. 

Ltd. 

PO Box 42. Springvale. 
Ph (03) 546-5076 Telex AA36004. 
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The Sun fch 
100XSOLAR POWERED 

GUARÁN TO 
OUTPERFORM ANY 
WAVH SOLD 1ODA.I( 

SPACE AGE ACCURACY 
You will never worry about accuracy, 

again. Sunwatch is accurate to within 
one second per month. 

The Sunwatch incorporates a i >," 
programlmable microcircuit synthesisor F¿ 

that's 5 times more accurate than the 
latest Quartz Accutron. 

L.E.D. DISPLAY (LIGHT EMITTING DIODE) 
READ THE TIME IN THE DARK - BETTER 
THAN L.C.D. DISPLAY. '_,1b( 
10 DISPLAY FUNCTIONS max, 

The Sunwatch is capable of 
displaying, the following information. 

Hours Minutes Seconds 
Months Dates Leap Year Speed 
calibration, AM/PM indicator 

Seconds count off Easy to read 
A natural side view display. 

SOLAR AGE EFFICIENCY 
The power source: Tiny silicon power cells 

which are constantly being energised by 
natural sunlight, daylight or an ordinary 
light bulb, keep the Sunwatch storage 
system charged. Should the watch not be 
exposed to light it will continue to operate 
for months on stored power. 

INDESTRUCTIBLE 
The Sunwatch is shock resistant to 5,000 

Gs. Wear it while doing heavy work, 
exercise, hammering nails, place it in 
boiling water for 30 minutes, freeze it in a 

block of ice for a year. 
Imagine Split Second accuracy for the 

rest of your life. Sunwatch is virtually 
indestructible. 

,nee 

. PERMANENTLY 
SEALED 

STAND ABUSE AND 
THE ELEMENTS 

MAGNETIC 
SLIDE 

SWITCHES 

_ . NEVER REPLACE BATTERIES 
The Solar cells last virtually forever, so 

you will never replace a watch battery 
again. Four varying light intensities are built 
into the viewing display. 

The Sunwatch adjusts automatically to 
any light, you can always read it, even in 
the brightest sunlight. 

100% COMPLETELY WATERPROOF 
Sunwatch can be left in salt water for 

months, dive with it, shower with it. There 
are no olienings, no 'O' rings or sezls to 
leak. There are no air spaces inside the 
Sunwatch therefore it is not susceptible to 
high pressures - water proof to 750ft.1230m) 

PROGRAMMED TO THE !YEAR 2100 
The built in computer on a chip will 

always display the correct time, date and 
month. Also it automatically adjusts the 
watch calendar for long and short months, 
and leap years and is programmed to the 
year 2100 years ahead of its time. 

WARRANTY 
The Sunwatch is covered by a 2 year 

warranty issued by the makers in U.S.A. 
A copy of the warranty comes with every 
watch. Every watch has a serial number. 

CUT ON DOTTED LINE PO(sox 410, SURFERS PAR 46ISE, DUEE ASIAN') 4717 PHONE 10751 383 472 MELBOURNE PH 4672887 

BRUSHED STAINLESS STEEL 
I AT S199 

I 

«BLACK FINISH 
STEEL AT S234N 

STAINLESS 

GOLD PLATED STAINLESS STEEL 
1 CASE AT 5264. 

I (All prices include registered mail) 
10 DAY NO RISK TRIAL OFFER. 

I IF YOU ARE NOT COMPLETELY 
SATISFIED RETURN SUN WATCH 
FOR FULL REFUND. 
Please allow 4 weeks delivery, All watches 
sent by registered post. 

SOLE AUSTRALIAN AGENT & DISTRIBUTOR 

I ólllaLITYGIFTS 
I INTERNIZIONN. 
I P.O. BOX 410, SURFERS PARADISE, 

LOUEENSLAND 4217.1 RHONE 10751 383 412 

Please Print Clearly 

NAME 

ADDRESS 

POSTCODE 

CHEQUE n $ 
MONEY ORDER n $ 

BANK CARD NO 

bonHcarcJ 
CARD HOLDER'S SIGNATURE 

---=---- welcome here ---------J 
One of the best investments you can make. Thousands of earlier models sold 

in the U.S.A for as high as $500.00 or more. 



Grado cartridges have 
more than left their mark in the 
minds of many serious hi-fi 
enthusiasts. 

But while these 
audiophiles have spread the 
Grado's reputation of cartridge 
excellence throughout most of 
the world, there still exists one 
group of people who have yet to 
experience the Grado difference: 
Australians. 

It is Audio 2000's 
intention to correct this 
oversight. 

Hi-fi enthusiasts are a 

diverse lot, owning everything 
from a modest set-up costing a 
couple of hundred dollars to the 
serious types who control 
systems costing many thousands 
of dollars. 

Subsequently, Grado has 
developed a range of cartridges 
that satisfy the individual 
requirements of each. 

All Grado cartridges. 
from the 5850 Signature 3 to the 
518.50 FTR+, have Grado's 
cartridge engineering excellence 
in common: 

1. All have a lower tip 
mass which vastly improves 
tracking ability, thereby also 
reducing groove distortion. 

2. All have a cantilever 
assembly which is robust. 

3. All have user 
replaceable stylus assemblies. 

While all this may be 
music to your ears, the real 
Grado difference stems from the 
ability to overcome many of the 
electromechanical distortion 
products found in other modern 
cartridges (by the Flux Bridger 
Principle), and the ability to 
deliver correct tonal balance 
with its very extended top end 
and tight bass. 

For more information 
about your next cartridge 
contact Audio 2000: P.O. Box 
107 Brookvale, NSW 2100, 
phone (02) 939 2159. 

UDIO 
Making sound, sound better. 

PHILIPS LOUDSPEAICERS 
Whyspend a fortune 
on imported loudspeakers? 
You.can build your own for a fraction of the cost! 
We stock a wide range of European -made Philips 
loudspeaker components and matching cross -over 
networks. 
We also have the range of Philips speaker kits and the new 
Philips/ETI 4000 series loudspeakers, with or without 
enclosures. 
Don't worry about your skills; we will show you how easy they 
are toconstruct. For a modest charge we will even assemble 
them for you! 

northpoint 
hifiy 

100 Miller St, North S dney. Ph 922-7780. r a' WAGNER s.ES E 305 Liverpool Rd, Ashfield. Ph 798-9147. 
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Toshiba 
Semiconductors: 

BU126 only $1.70 
BU208 only $2.84 

S2530A only $2.36 
BU326A only $2.36 

Plus sales tax and 
postage. 

MINIMUM ORDER 10 pieces 
of any one item 

Write for details of the above and 
other hems available. 

SKANTIC fl 
SERVICES PTY. LTD. 

30A Thornton Crescent, Mitcham 
3123. 

PO Box 141, Mitcham 3123. 
Telephone 874-5888. 

NOW AVAILABLE ON VIDEO 

n THE WHOLE COUNTRY I 

IS WAITING TO SEE 
JACQUELINE BISSET I 

AS YOU'VE NEVER 
SEEN HER BEFORE! I 

"Jacqueline Bisset is more stunning in 
'Secrets' than in the 'Greek Tycoon' 
which hardly seems possible. Not only is 

La Bisset ravishing in 'Secrets', she is 

also nude . . - Bill Van Maurer, 
Miami News 

1j 

"Jacqueline Bisset - This tantalizing 
beauty, usually mired in bad films, is 
here given chance to evolve in a com- 
plex, intriguing fashion to create 
woman very much the product of these 
confused times." - Candice Russell, 
Miami Herald 

JACQUELINE 
BISSET 

LONE STAR PICTURES 
INTERNATIONAL RELEASE 
COLOR BY CFI 

BECOME A DEALER 
FOR OUR EXCLUSIVE 
VIDEO MOVIES 

ea IRI 

We are seeking dealers In the hi -fl and record 
retail trade for the sale and rental of "The Video 
Classics Movie Cassette Library". A range of 
30 full -feature movies on video cassette. A 
Video Classics dealership offers ugh profit 
returns excellent margins and full back-up 
with colour brochures, posters, window stic- 
kers, advertising and the opportunity to 
capitalise on the fastest growing section of the 
electrical trade. 

* * * 
Sneak Preview Cassette 
Indicate format required. Send us $25, and 
we'll send you a great In-store entertainment 
bromotional video cassette of trailers of our 
est movies. 

* % 

r 

r 

rl 

Send for colour catalogue or dealership details to: 

VIDE 
CLASSICS 

64 Arthur St, 
Nth. Sydney, 2060. 
(02) 92-6400, 

92-63áE 

Name 

Address 

P/C 

J 

Mail Order 
KEF 

Drivers 
& Kits 
CERTIFIED MAIL 

DELIVERY THROUGHOUT 
AUSTRALIA 

& NEW ZEALAND 
Bankcard accepted 

IB3113 
Superb 30 x 21cm 
bass driver, with 
solid flat diaphragm 
of unique 
construction, acting 
as a perfect rigid 
piston, to give clean, 
distortion -free bass 
over the frequency 
range 20-1,000Hz. 
The KEF range also 
includes mid range 
and high frequency 
'units, with dividing 
networks designed 
to link them into 
compatible systems. 

sbsY 
the no -compromise approach 

to uncoloured sound 

For full information ,write to 
AUDIOKITS 
PO BOX 553 
BROOKVALE NSW 2100 
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ICTIONS JUNE 
1980 

graph, as well as the possible 'mode' and NORTH-EAST 
INEI 

reliability. Vertical columns indicate time - ,I 

commencing at 0000 UT on the left, to ..... 
2300 UT at right. For reliable predictions 
follow the times and frequencies indicated 
by the F character. 
Complete information on using these 
predictions can be obtained by sending a 

stamped, self-addressed envelope to:- 
ETI - Predictions 
3rd floor 15 Boundary St 
RUSHCUTTERS BAY NSW 2011. 

Covering 3 to 40 MHz, these predictions 
show the times radio contact is possible ;---- 
between the areas designated beneath each 1 \. 
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These GRAFEX style computer generated 
predictions are provided courtesy of the 
Australian Ionospheric Prediction Service. 

KEY TO SYMBOLS 

A blank area means no normal propagation is possible. 

path open 50. 90% of days in month. 

F path open at least 90% of days in month. 

B propagation possible via E and F layers over 

90% of days. Overrides 'F'. 

M propagation possible by both 1st and 2nd F -layer 

modes. Expect strong fading. 

S . . propagation possible by 2nd mode (also 3rd and mixed 

E and F modes). Expect strong fading, weak signals. 

A High absorption indicated. Expect weak signals. 
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fact: 
there's a Shure 

microphone 
that's right for your 

application 
& equipment... 

SM81 
First of the new 
breed of high- 

performance, studio -quality unidirec- 
tional condensers-technically state- 
of-the-art, exceptionally 
(rugged and superb 
sound. . 

P5. SM59 v You've seen it on 
TV musical shcws where sound 

quality is a must. Unidirectional, 
dynamic with exceptionally flat 
response, extremely low handling 
noise; mellow, smooth, and accurate 
sound. 

microphone-the 
noted for its 
distinctive, crisp 
sound. 

r 

SM58 
The most widely 
used "on-stage" 
hand-held dy- 
namic cardioid 
world standard 

UNIDYNE' III 
The world-famous 
UNIDYNE® Ill family 
offers top value per 
dollar. Uniform car- 

dioid pattern helps control off -axis 
coloration, background noise, and 
feedback. 

SM61 
Omnidirectional dy- 
namic. Outstanding 
low handling noise. 
Handsome, smooth 

looks with new VERAFLEX® dent - 
resistant grille-a favorite on -camera 
mic with soundmen and entertainers. 

Eddie Rabbitt 

fact: 
the microphone 
is your link 
with your 
audience 

Marilyn McCoo and 
Billy Davis, Jr. 

Take it from the Professionals... 
A top-quality microphone makes a 

measurable difference in upgrading the sound 
of any system-and Shure microphones are 

universally recognized as the world's standard 
of quality. Wherever sound quality, reliability, 

uniformity, and intelligibility are prerequisites, 
you'll find that prófessionals choose, and use, 

Shure. You'll find more Shure microphones 
than any other single brand in applications as 

diverse as live entertainment, radio and TV, 
hotel and auditorium sound reinforcement, 

churches and temples, Congress, legislatures 
and the White House, and public safety- 

anywhere that sound excellence is a prime 
consideration. They are the reliable, 

professional connecton between you and the people you're trying to reach. 
Send for complete literature. Please let us know your microphone application. 

The Sound of the Professionals 

AUDIO ENGINEERS P/L AUDIO ENGINEERS (Vic.) AUDIO ENGINEERS (Old.) ATHOL M. HILL P/L 
342 Kent Street, 2A Hill Street, 51A Castlemaine Street, 33 Wittenoom Street, 

SYDNEY 2000 N.S.W. THORNBURY 3071 Vic. MILTON 4064 Old. EAST PERTH 6000 W.A. 

AE145/FP 



Top Ai XEELto REEI TAPE 
at one-third normal price: 

., /' 
i 

NOTE: This offer is made by Dindy Marketing 
(Rust.) Pty Ltd and this publication is acting as 
a clearing house only. Cheques should be made 
payable to 'Ampex Tape Offer' and sent, 
together with the order form or accompanying 
letter, to 'Ampex Tape Offer', c/o ETI 
Magazine, 15 Boundary Street, Rushcutters 
Bay NSW 2011. We will then process your 
order and pass it on to Dindy, who will send 
you the goods. Please allow up to four weeks 
for delivery. 

Owing to the exceptionally low offer price, 
the minimum ordering quantity is ten tapes 
(total $39). 

The USA Ampex Corporation has made available 
a substantial quantity of 'off -cut' tapes from 
their highest grade material. All tapes are 1800 ft 
(549 m) by '/", 1 mil ferric oxide on standard 
7" reels. 

There's a slight gamble involved - but one in 
which you either win a lot - or a hell of a lot! 

Here's why: 
The tapes offered are of differing types and you 
take pot luck on which you receive. 

BUT, The lowest quality is Ampex' superb 
Ampex Plus series! The highest is Ampex' 
Grand Master series! 

SO. If you draw the Ampex Plus' you'll be 
paying about one-third the usual price. If you 
score the Grand Masters you'll be paying about 
a quarter usual price. 

YOU CANNOT LOSE. If you are not totally 
and completely satisfied with your purchase, 
Dindy guarantee to return the full purchase 
price without question provided the tapes are 
returned within 14 days in the original packing. 

Identical tapes to those offered are marketed 
in the USA by Ampex, using the trade name 
'Shamrock'. This trade name is also used for 
those offered here. 

S for i0 
reels 

Plus $2.00 for post and packing. 

cr Please supply tapes at S39 for ten S w 
LL u.Plus post and packing, any quantity:- $2. 00 
O 

á 

X 

TOTAL S 

I- Name 

ww Address 
a. 

Post Code 



Hands up if you own 
a graphic equaliser. . , 

4e-~ 
Hands up if you know 
how to use it... 

It's a fact: thousands of people have bought or 
built graphic equalisers recently, but only a tiny 
percentage have any idea how to use them. 

Sure, It's fun to listen to the sound change its 
character as you play with the knobs - but after 
that, what? 
Those 'in the know' have known about a device 
which would allow you to get the most from your 
graphic equaliser. 

This device, called a 'Graphic Analyser', allows 
you to obtain a virtually 'flat' frequency response 
from your audio system- which is what hi fi is all 
about, isn't it? 
Trouble was, graphic analysers weren't all that 
common. That was, until March Electronics Aust- 
ralia magazine described a particularly good 
graphic analyser: ideal for the hobbyist to build, 
and at low cost! 

Here it is: the ne Playmaster Graphic 

Analyser kit from Dick Smith Electronics 

Unit shown 

with optional teak- 

woodgrain finish timbe, 

sleeve (see below). 

Cat K-3510 
Simulated Walnut Sleeve, as above: 

Cat H3113 $850 

Playmaster Graph c 
Analyser/Level Meter 

$9950 

You win three ways with this superb now Graphic 
Analyser from Dick Smith: 

1: It is more than just a graphic analyser. After you've set your 
equaliser levels, it doubles as a peak level meter, reading the level 
from each stereo channel and displaying it via LED indicators. 

2: It is priced under $100.001 It's this low, low price because it is 

supplied as a kit: you supply the labour to put it together (a very 
easy task) and save hundreds of dollars by doing sol. 

3: It comes zomplete with full instructions, both how to put it 
together, anti how to get the most from your system. When it's 
finished, you'll be proud to say 'I built it!'. 

The Playmaster Graphic Analyser/Level Meter was designed to match 
any graphic equaliser - not just its partner, the Playmaster Graphic 
Equaliser. So even if you bought your equaliser 'off the shelf', have no 
fear this analyser will still help you!. 

DON'T OWN A GRAPHIC EQUALISER EITHER? 
Why not. build both) The Graphic 
Analyser and the Graphic Equaliser. 
They're a great pair. perfectly 
matched to each other. You'll really 
get the most from your hi fi system 
Imagine- being able to contour the 
frequency response to the way you 
want it! 

DICK SMITH ELECTR 
NSW125 York Street, SYDNEY. Ph 290 3377 

147 Hume Highway, CHULLORA. Ph 642 8922 

162 Pacific Highway, GORE HILL Ph 439 5311 

30 Grose Street, PARRAMATTA Ph 683 1133 

396 line Cove Rd. NORTH RYDE Ph 888 3200 

263 Kelm Street. WOLLONGONG. Ph 28 3800 
613 Princes Highway. BLAKEHURST (Opening Soon) 

$9950 
Cat K-3500 

NICS 
399 Lonsdale Street, MELBOURNE. VIC 
656 Bridge Road, RICHMOND. 
166 Logan Road. BURANDA. 

GLD842 Gympie Road, CHERMSIOE. 

ACT96 Gladstone Street, FYSHWICK. 

SA 60 Wright Street, ADELAIDE. 

WA 414 William Street. PERTH. 

CENTRE: ORDER PO Boa 321, NORTH HYDE NSW 2113. Ph 888 3200. PACK ! POST EXTRA. 

Ph 67 9834 
Ph 428 1614 
Ph 391 6233 
Ph 59 6970 
Ph B0 4944 
Ph 212 1962 

Ph 328 6944 

bonkcord 
welcome here 

SHOPS OPEN 9AM to 5.30PM 

(Saturday: 9em till 12 noon) 

BRISBANE: Hall hour earlier. 

ANY TERMS OFFERED ARE TO 

APPROVED APPLICANTS ONLY-O 
RE -SELLERS OF DICK SMITH 
PRODUCTS IN MOST AREAS OF AUSTRALIA. 
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The world's fastest 
ifteg rated amplifier 

wave Form Comparison of Bipolar Transistor 
vs. Power MOS FET 

Distorted sign 
wave form 

Conventional bipolar 
power transistor 

Maximum speed 
linearity 

Hitachi's new 
Power MOS FET 

Graphic Illustration: Simulated oscilloscope data from Hitachi Toyokawa laboratory 

Hitachi Power MOS FET 

The HA -7700 Stereo Integrated Amplifier 
brings you stunning sound reproduction. 
The Hitachi Power MOS FET offers ultra -high ' o 

switching speed for dramatically reduced - 

distortion and outstanding transient response. 
0 

It features the same incredible technology .. 
that went into our renowned HMA-7500 1y . 

Stereo Power Amplifier and HA -8700 Stereo ti 
Integrated Amplifier. ( 

Power output is 70 watts per channel with no more than 
0.008% total harmonic distortion from 20 to 20,000 Hz. And all 
stages are direct coupled, so you get the purest waveform reproduction 
fidelity from input to output. 

The RIAA phono equalizer is a top -precision design employing only the highest- HA -7700 
quality components for low -distortion and true-to-life disc playback. There's a full 
complement of control and convenience features for maximum system flexibility. 

The HA -7700. True purity in waveform reproduction is here. 

HITACHI 
Hitachi Sales Australia Pry, ltd.,153 Keys Road, Moorabblq Victoria 3189 Teo 95 8722 



#111 news 

Technics' 
award winners 
released here 
Technics launched their 1980 releases at a press con- 
ference in Terrigal, NSW, in March, featuring a number 
of award -winning products in the line-up. 

Technics' Stereo Division 
Director, Mr Toshiro Masul 
said that the company en- 
tered seven of its new line- 
up in the 1980 Japanese 
Grand Prix for Audio and all 
seven came away with an 
award. 

Technics' SLIO linear track- 
ing turntable collected a special 
award and was presented at the 
conference as something of an 
audio star. 

Although it is unlikely to be- 
come an audio buffs dream it 
will certainly fill a hole in the 
market place. 

Priced at $699 (recom- 
mehded retail) it is the ultimate 
in simple sophistication. 

That may sound like a con- 
tradiction in terms, but that is 
what this newcomer is. Featur- 
ing a sophisticated arm and 
platter drive system plus au- 
tomatic record size selection 
and track repeat features, the 
unit is no larger than an LP 
cover in overall dimensions. 

It comes with a moving coil 
cartridge and a built-in head 
amp and will run off both mains 

and 12 volts/dc. But, although 
the workings are extremely 
sophisticated, it is so simple to 
operate even a baby would get 
by without doing any damage. 

It is aimed at the "female 
market" that hitherto has been 
badly neglected In the 
technological rat race that sur- 
rounds the hi-fi industry. 

Whether the ladies will be in- 
terested to know that the SL1.0 
will operate on its top as well as 
bottom, back, and sides is hard 
to guess. But it was all part of the 
entertaining demonstration 
given by an engineer from 
Technics' record turntable fac- 
tory In Osaka. 

Other items of interest re- 
leased at the press conference 
included new "honeycomb" 
speakers and a new type of 
"Class A" amplifier that will sell 
for between $299 (40 watts per 
channel) to $5000 for 200 watts 
per channel. 

There was much discussion 
on this new amplifier, for which 
extravagant claims are made as 
to performance, but little was 
resolved. 

Mícrocassette radio portables 
were shown, and a novel set of 
headphones that hung on bné s 
ears like ear rings. 

A new portable cassette 
player which comes with head- 
phones attached for private lis- 
tening only will probably interest 
the mums and dads fed up with 
having their homes polluted by 
teenage rock music, although 
the price of between $150 and 
$200 may dampen their in- 
terest. 

The "honeycomb" speakers 
are an interesting concept and 
one that may help to heighten 
the Technics speaker reputa- 
tion that drags well behind its 

Then _.,..,_ 

p 

reputation for producing elec- 
tronics. 

Technics borrowed technol- 
ogy from the Harrier Jump Jet 
for the concept. 

The face of the drivers in this 
new speaker consist of an 
aluminium honeycomb 
'sandwich'. Technics argue that 
a speaker driver is a piston that 
pushes air. The requirements 
for this piston is that It be light, 
so that it can be pushed with 
minimum effort, but rigid so 
that the sound is clean. 

The sound from these speak- 

ers appeared excellent although 
no one at Terrigal was prepared 
to commit themselves. Private 
listening sessions with known 
material in known surroundings 
will be the ultimate test. 

But off the cuff, they sounded 
alright with quite an accurate 
mid -range and plenty of bottom 
end 'oomph'. 

The new Technics line up is, 
to say the least, interesting if not 
spectacular, and all will need 
closer examination when the 
stocks become available. 

Dennis Lingane 

Speakers and cartridges from 
Concept. 
Concept Audio Pty Ltd have announced their appointment 
as importers and distributors for the KLH loudspeaker line 
manufactured in the USA. 

KLH have developed a 'com- 
puter controlled' range of 
loudspeakers which have been 
named KLH-1, KLH-2 and 
KLH-3 and which have an esti- 
mated retail price of $1995, 
$1198 and $698 respectively. 
The KLH-4 is similar to the 
KLH-3 only without the analog 
computer and has an estimated 
retail price of $448. 

Concept Audio are also dis- 

Tune in on Audiosound 
if you're seeking good sound from AM or FM broadcasts 
then you should seriously consider the Audio sound tuner 
range. 

The model 1751 is an AM/FM 
tuner and the 1752 is a high 
performance FM tuner only. 
Both use meticulously designed 
IF and RF sections resulting in 
high quality sound perfor- 
mance. 

The AM 100 tuner for AM only, 
which was released in 1970, has 
also been updated and is now 
appearing as model AM101. 

tributors of the Rega turntables 
and cartridges. The new Rega 
R100 cartridge, which has a re- 
commended retail price of $85, 
has been specially designed to 
work in all medium -mass type 
tone -arms. 

Further information can be 
obtained from Concept Audio 
Pty Ltd, 22 Wattle Road Brook - 
vale NSW 2100; (02) 938-3700. 

This model can be supplied to 
cover University Radio 1750 
kHz, but at the expense of the 
lower end which is then 560 kHz 
instead of 530 kHz. 

Further information 
brochures, specifications and 
prices can be obtained from 
Audiosound Electric Services, 
148 Pitt Road, North Curl Curl 
NSW 2099 (02) 938-2068. 
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en you design 
a monitor loudspeaker as famous as the Model SIX, 

it's very hard to go one better. 

After 4 years of research we did! 

I ' / 

ELEVEN SERIES 11 
In hand finished Amercian 
Walnut, individually 
assembled and tested. 
120 watts RMS per channel. 
Recommended resale $750 pr. 

A TOUGH ACT TO FOLLOW 

Available at most reputable 
high fidelity sound centres or 

information from 

eterson SPEAKER LABORATORIES Pty Ltd 

7 Alex Avenue, Moorabbin 3189. Telephone (03) 553-1055. 
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WO news 
Low profile 
stereo cassette decks 
Latest releases from Toshiba include low profile stereo cas- 
sette decks with metal tape compatibility standing just 
100 mm high. 

The two units are the Toshiba 
PC -X20 model and the Toshiba 
PC -X40 model with multi MQS 
(Music Quick Sensor) system. 
Both offer the choice of metal 
tape recording and playback as 
well as use of normal and Cr02 
tapes. 

The PC -X20 and PC -X40 
stereo cassette decks incorpo- 
rate the following common fea- 
tures: 

Wow and flutter of only 0.05% 
WRMS (0.16% DIN) and fre- 
quency response of 20 Hz to 
18 kHz with metal tape. 
S/N ratio of 62 dB (metal 
tape), and distortion of 0.04% 
(metal tape). 
A two -bar display for record- 
ing level indication using IED 
digital peak meters with the 

newly developed dot display; 
two bar -graph meters light up 
in green below -10 dB. From 
-10 dB to 0 dB green dots 
show the level, while above 0 
dB red dots show the level. 
Soft eject and easy removal 
mechanism in the cassette 
holder. 
Dolby noise reduction, 
cue/review functions for easy 
search of recorded position, 
and provision for external 
audio timer for unattended 
recording and playback. 
Additional highlights of the 

Toshiba PC -X40 stereo cassette 
deck are: 

Multi Music Quick Sensor 
system which allows prog- 
rammed music of up to six 
tracks at a time. 
Programmed music posi- 

Pioneer price cuts attack 
furniture -grams 
Pioneer Electronics has launched a double-barrelled attack 
on the $400-450 hi-fi systems market. 

This market, currently esti- 
mated to be worth at least five 
million dollars per year, is being 
partially satisfied by some 
three -in -ones and what are 
commonly known as 
furniture -grams. 

Price reductions on Pioneer's 
Formula 4000 receiver system 
and 'the MS -350 compact 
three -in -one will lead the attack, 
according to Pioneer. 

The Formula 4000 will now 
sell at $399 (rip) a reduction of 
$100, and the MS -350 will sell 
for the same price, a $70 reduc- 
tion. 

Both models include a belt - 
drive turntable and powerful 
ANVFM receiver to take full ad- 
vantage of the new FM stations 
which commence operation 
this Year. 

Each is covered by Pioneer's 
three-year parts and labour war- 
ranty and can be purchased 
with matching cabinet for only 
$459. ' 

For further information 
please contact: Rod Knapp, 
Publicity -Promotions Officer, 
Melbourne 90-9011 or Aly Jo- 
cys, Publicity -Promotions Of- 
ficer Sydney 93-0246. 

Sound Archives conference 
The 1980 Conference of the Australian Branch of the Inter- 
national Association of Sound Archives will be held in Can- 
berra on May 10 and 11, 1980. 

Venue for the Conference is the Common Room, Bruce Hall, 
Australian National University, Canberra, A.C.T. It is situated on the 
campus in Daley Road (telephone: (062) 49-2818). 

All persons interested in the creation, use and preservation of 
sound are Invited to attend. Contact Peter Burgis, IASA Secretary, on 
(062) 621-513 for details. 
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tions are shown by red LEDs in 
multi programming, and single 
programming for a certain track 
is alsp possible up to the fifth 
track in advance, excluding the 
first or current track being 
played. 

f 

._ 
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An auto repeat function gives 
continuous playback of re- 
corded tape for background 
music. 

More information from 
Toshiba Australia's Pty Ltd, 16 
Mars Rd, Lane Cove NSW 2066. 

ABACUS ..MOM 
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Third -octave analyser 

-- I 

The Abacus Arta 8000 analyser is a versatile instrument that 
displays the real-time intensity and spectral distribution of 
sounds. 

Loudspeaker measurements, 
whether in production testing or 
on site with room interaction, 
are important for high quality 
sound reproduction. Pink 
noise/real-time analyser testing 
is currently being used in studio 
control rooms, film dubbing 
theatres, cinemas and with 
sound reinforcement systems. 

Deficiencies in system per- 
formance may be corrected ar- 
chitectually, or electrically with 
equalisers, to adjust the 
electro -acoustic response to the 
desired 'house curve'. 

The Arta 8000 analyser has 
numerous applications in the 

design, evaluation, mainte- 
nance and installation of audio 
circuits and systems. These in- 
clude signal, hum and noise 
tracing; cable high frequency 
loss measurement filter, tone 
control and equaliser circuits, 
cables and magnetic recorder 
heads; loudspeaker cross -over 
design and many other 
specialist applications in the 
field of audio and acoustic en- 
gineering. 

For further details, please 
contact the Dindima Group Pty. 
Ltd., PO Box 106, Vermont. Vic. 
3133. 
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Agfa Ferro Color Cassettes 
offer superb reproduction of 
sound and a convenient 
colour -coded reference system. 

With a choice of three 
colours and three tape durations 
- 60, 90 and 120 - you have 
up to nine combinations for 
a comprehensive, easy -select 
library. 

Add colour -coding to the 
many other features and 
it's easy to choose Agfa Ferro 
Color Cassettes. 

COLOR CODE 
et POP JAZZ Z. 

e.g.. 

C60 

FOLK 

C90 
C120 

High Dynamics: Agfa Ferro 
Color Cassettes have a high 
quality iron oxide coating 
to increase dynamic range and 
frequency responses. 

The result is a rich, clear, 
transparent sound ideal for the 
recording of all types of music. 
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A Better Designed Case: 
Cases are of smooth lines, with 
rounded edges and corners to 
improve handling and efficiency. 

A Better Designed Cassette: 
The Cassettes are of the 
screwed type and side one can 
be easily identified. 

Inside the cassette is 
a special noise shield to avoid 
unwanted 'hum: 

To prevent unintentional 
erasure, knock-out tabs are 
located in the rear. These are 
optional either side. 

12 3 

Practical aids in 
Agfa-Gevaert cassettes: 
1. immediate positive 
identification of side one. 
2. metal noise -shield avoids 
unwanted "hum': 
3. knock-out tabs at rear of 
cassette prevent unintentional 

á a erasure (optionally either side). 
4. screwed cassettes. 

C., -01,1,-.1. 
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For the convenience of 
colour -coding and for superb 
sound reproduction you'll be 
glad you chose Agfa Ferro Color 
Cassettes - there's more to 
them than meets the ears! 

ryfaf 
* Registered trademark 

of Agfa Gevaert 
Antwerp/Leverkusen 

Agfa-Gevaert for still cameras, 
flash -guns, colour film for slides, 
prints and movies, magnetic tapes. 

K381 



RARE ADDITIONS FROM Á NTZ 
WORTH READING ABOUI AND LISTENING 10. 
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Rafe: very valuable. 
Additions: the things added. 
Ma'rañtz: a range of ultra -high 

performance sophisticated components 
blending state-of-the-art engineering 
and operational versatility. 

Marantz rare additions will add a 
new dimension to your musical 
enjoyment - so hook up with your local 
Marantz dealer and listen to your 
add-on or upgrade component 
outperform anything you've heard to date. 
ST -500 AM/FM STEREO 
COMPUTUNER 
features state-of-the-art electronic 
quartz -locked synthesized tuning with 
14 station (7 AM, 7 FM) memory presets. 
AM tuning is particularly sensitive and, 
with more FM stations due in 1980, the 
ST -500 tuner is a sound investment 
for the future. 
PM 700 INTEGRATED AMPLIFIER 
features Dual 5 -band Graphic Equalizers 
and delivers 70 watts True Power per 
channel into 8 ohms. 

The current interest in 
high -definition moving coil cartridges 
makes the built-in moving coil 
head -amp on the PM 700 a particular 
plus. This model offers the most 
demanding audiophile a new concept in 
power, price and performance. 
SD 8000 2 -SPEED CASSETTE DECK 
takes your system beyond the traditional 
limits of cassette deck technology. The 
Compudeck Feather -Touch control 
centre (inset left offers superior 
programming capability, e.g. up to 19 
selections in whatever order you wish. 
Two speeds give you 
the flexibility of true 
high-fidelity recording 
at 3-3/4 i.p.s. plus the 
economy of 1-7/8 i.p.s. 
when recording time 
is a factor. Also: Dolby 
Noise Reduction; digital display 
including clock and LED meters. 

Your Marantz stockist will 
demonstrate the unmatched quality of 
Marantz components. If you demand 
critical performance standards 
hear Marantz. 

C1 
Fi[O 

rnra>nf. 
Now you're listening. 

Distributed by: MARANTZ (AUST. ) PTY. LTD. 
32 Cross Street. Brookvale, N.S.W. 2100 
Telephone: (02)939 1900 Telex AA 24121 
Melbourne (03)329 7655 Brisbane (07)488882 
Adelaide (08) 223 2699 Perth (09) 328 3874 



NO - 110 

- BGOPE 
116"41-top9GIt- 

_ 

Gc-9560A= 

f r'óm 

VARIABLE 

VOLTS/DIV 

ASTIL 

_ 
VAR IABi.E 

SWEEP TIME/Div 

® 
]e p fS 

IO S 

SO 7I 
f 

SfC 
ZR 

- 

TRIGGERING 

` iTO 

PARAMETERS 
"Perfection in Measurement" 

Sydney 439 3288 Melbourne 90 7444 

SYNC 
sow.," r177-I 

CAL 
am+ 

4111b 

IG 

Available from selected dealers 
N.S.W. Sydney Dick Smith Stores 888 3200; George Brown & Co 5195855; Radio Despatch Service 2110191. Newcastle D.G.E. Systems 69 1625; 
Elektron 2000 69 1222. Wollongong Hundell Engineering 74 0278; Macelec 29 1455; A.C.T. Canberra Electronic Components 80 4654. 
QLD Brisbane Audiotronics 44 7566; L.E. Boughen 36 1277; N.S. Electronics 36 5061. VIC Melbourne Browntronics 419 3986; Douglas Radio 
211 1698; J.H. Magrath 663 3731; Radio Parts 329 7888; Tech Rentals 267 5877; G.B. Telespares 328 4301. Geelong Teleparts 21 7288. S.A. Adelaide 
K.D. Fisher & Co 269 2544; Gerard & Goodman 223 2222; Trio Electrix 516718. W.A. Perth Hinco Engineering 381 4477; W.J. Montcrieff 325 5722; 
Rablec Engineering 381 2866. TAS Hobart Imbros Surpaph Systems 23 2892. Launceston W & G Genders 31 2511. 



Revolutionary "honeycomb dc" 
drivers in new loudspeakers 

Roger Harrison 

A NEW RANGE of loudspeakers, 
released recently by Technics, employ 
revolutionary drivers having a special 
flat disc construction made of a unique 
aluminium honeycomb 'sandwich' said 
to have great advantages over convent- 
ional paper cone drivers. 

Claimed to represent a "significant step 
forward" in the quest for realistic 
reproduction of complex musical 

7 

material, Technics' honeycomb disc 
drivers have been incorporated in their 
new SB range of loudspeakers - the SB- 
SB-3, SB-5, SB-7 and SB-10. 

Five honeycomb disc drivers were 
developed specially for this new range 
of speakers: a 320 mm woofer, a 
250 mm woofer, a 220 mm bass/mid- 

Cutaway view of the Technics 320 mm 
honeycomb disc woofer showing the 
construction of the diaphragm and the 
voice coil (see also, page 142). Picture 
courtesy National. 

range, an 80 mm mid -range and a 28 mm 
tweeter. 

Compared with conventional cone 
diaphragm drivers, a flat diaphragm 
driver excels in two vital areas, 
according to Technics: smooth 
frequency response and simple align- 
ment of acoustic centres. Let's examine 
how these honeycomb disc drivers are 
constructed and the reasons behind the 
claimed advantages. 
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For free Hi -Fi advice anytime ... drop in 
on your Audio Reflex Dealer 

INSTALLATION & EQUALIZATION SERVICE IN CAPITAL CITIES ONLY 

1111010 REFLEX 



"Honeycomb disc" drivers 

Of pistons and paper 
It is not without justification that the 
loudspeaker has often been called the 
weakest link in the chain of hi-fi music 
recording and reproduction. For over 
half a century the dynamic speaker, 
with its magnet, voice coil and paper 
cone, has remained principally the 
same, although great improvements have 
been made in many constructional 
details leading to the high quality 
drivers available today. 

Nevertheless, much money and time 
has been spent in an attempt to develop 
"the perfect reproducer". 

The familiar conical shape of the 
diaphragm of conventional loudspeakers 
was never a virtue of the basic design 
but a necessity forced upon speaker 
designers because of the need to obtain 
a rigid moving surface with a soft, pliant 
material - paper. The need for flat 
diaphragm speakers was apparent quite 
early in the piece, but solving the 
problem of obtaining a material suitable 
for the application, that did not exhibit 
significant resonances and was light, 
yet rigid, was beyond the technology 
of the times. 

One of the serious limitations of a 
conventional paper cone speaker is the 
narrow frequency range over which it 
acts like a piston. Beyond a certain 
frequency, depending on the particular 
driver's construction, 'partial vibrations' 
occur on the cone - known as "cone 
break-up". Also, the semi -enclosed air - 
filled cavity within the cone volume has 
a resonance effect known as "front 
cavity effect" which limits the upper 
frequency performance of conventional 
drivers. Both of these effects reduce the 
usable bandwidth of paper cone drivers 
and contribute to distortion. 

A further factor contributing to the 
limitations of conventional speakers is 
that the cone, being made of wood 
pulp, is difficult to manufacture with 
close uniformity from unit to unit. 
Secondly, its characteristics deteriorate 
over time, contributing to the gradual 
deterioration of a loudspeaker over its 
lifetime. 

Many manufacturers have gone to 
considerable lengths to overcome these 
failings, with varying degrees of success. 
They are contributing factors to the 

At left is Technics' SB-3 two-way speaker system featuring a 

220 mm bass/mid-range driver and a 28 mm tweeter - both 
employing honeycomb disc construction. At right is the SB-10 

Q 

0 

U 

Figure . The dot shows the relative 
acoustic centres of a flat diaphragm 
driver (left) and a cone type driver 
(right). 

high cost of good quality paper cone 
speakers. 

Flat diaphragm speakers 
The theoretical superiority of a flat 
speaker diaphragm over a cone type has 
been known for a long time. A rigid, 
flat diaphragm offers inherently lower 
distortion, a smoother frequency 
response, better dispersion and wider 
bandwidth. Flat diaphragm drivers offer 
a further advantage. The acoustic centre 
of a flat diaphragm driver is on the front 
surface of the diaphragm. A linear phase 
loudspeaker system is readily 
constructed by mounting flat diaphragm 
speakers on a plane surface. As the 

continued on page 140 

system. This is a three-way employing a 320 mm woofer, an 
80 mm mid -range - both honeycomb disc types, and a special 
'leaf' tweeter. 
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anti -static 
pistol 
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ZEROSTAT 
M.«M m EorµHM 

- 

Record Ecology in DiscKit form 
you'll Save more than money 

DiscKit is a crafted walnut tray and 
dustcover that saves you 20% with 
the Discwasher products in the kit. 
($55 versus $69 separately) DiscKit 
includes: 1) The Discwasher System 
Record Cleaner with D3 Fluid, 2) the 
Zerostat anti -static pistol and test 
light, and 3) the SC -1 Stylus Cleaner. 

Sole Australian Agents. 

arena 
DISTRIBUTORS 

Australasia Pty. Ltd. 
Telex: 93299 Phone: (09) 361 5422 

But you'll save more than money. 
You'll save your records from 
imbedded micro -dust, your cartridge 
stylus from abrasion and your ears 
from a lot of static. 
It's your choice, disposable records 
or Discwasher. (Walnut tray and 
dust cover are available separately as 
the Discorganizer, $15) 
Cartridge and Disc Traker (pictured) not included in Kit, ask 
your nearest dealer for details. 

Now includes free, 
DC1 pad maintenance brush. 

DISCWASHEa INC. 
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Color your thinki 
Cónipucolor.11 
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Color Graphics Display 
Tutorial Software 
Financial Software 
Computer Games 

Personal Data Base 

Fortran, Basic. Assembler 

Text Editor, Utilities 

The Renaissance Machine is' a "one -of -a_ kind" system for the 

"one -of -a -kind" person who demands, and will not settle for anything less than, the best. 

:nlfi; u.° fief 111 

The color machine with the black and white price 
Available from 

AC E 
DEALER ENQUIRIES 

WELCOME 

ANDERSON DIGITAL EQUIPMENT PlY. UD; 
MELBOURNE: 1 Expo Cóurt, Mt. Waverley, (03) 543-2077. 

SYDNEY: 9 Pionéer Ave, Thornleigh. PO Box 341, Thornleigh, NSW 2120. (02) 848-8533. 

Your local dealer: 
Melbourne: Logic Shop (03) 51-1950. Sydney: Logic Shop (02) 699-4910. 

Newcastle: DGE Systems Ply Ltd (049) 69-1625. Canberra: ADE (062) 58-1811. 

Brisbane: ADE (07) 59-6436. Adelaide: Applied Data Control Pty Ltd (08) 79-9211. 

Perth: WJ Moncrlefl Pty Ltd (09) 325-5722. Hobart: Management Technology (002) 34-4522. 

Darwin: Direct TV and Electronic Services (089) 81-9313. 

NEW ZEALAND: 
wellington: ADE 64-4585. Auckland: ADE 87-6570. Christchurch: ADE 79-0210. 

NEW GUINEA: Komputel Systems 42-3924. 
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First Trinitron, n® Bëtamx. 
Sorry gives you one great innovation 

after another. 

First Sony took state-of-the-art television,technolody to 
a new high with the Trinitron color TV. 

Now Sony techiiology takes thé enjoyment of 
viewing television to new heights 'with the Bétarriax 
videorecorder. 

Connect Betamax to your TV and you can record 
anything. You capture the best shows on television and 
play them back to view again whenever you like. 
Whenever it best suits your schedule. 

But that's only the beginning of what Betamax can do. 
If two good programmes are on at the same time, on 

opposite channels, don't flip a coin to decide which to 
watch. You can watch one while Betamax records the 
other for you to view later. 

Going out for the evening"' Set the 3 -day automatic 
timer before you leave and Betamax will automatically 
record your favourite shows while you're away. 

° .-E=11A 

SL-8000AS 

It took twenty -years of technological experience to 
make á vidéor"eeórder'that will do all this and still be 
compact enough fór`fhe home. 

Sony experience also'made the difference in the 
Betamax videocassette. It's easy to store and handle 
because it's the smallest cassette on the market, yet it 
holds more than three hours of continuous programming. 

And there's the Betamax U -loading system. 
Experience has proved it to be the most reliable, most 
stable tape transport system for videorecording. 
It delivers a picture that is picture perfect. 

First Trinitron. Now Betamax. Sony gives you one 
great innovation after another. 

Sony Betamax 
See what you've been missing. 

Jlé101'. .u') ÁP3385 
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Instructions on how to make your own 
pc boards using the Scotchcal method 
and exposing through this page may be 
found on page 113 of the March '80 issue. 

PCBs 
wwirelff. 
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EMIR 

Where readers can advertise 
For Sale/Wanted/Swap/join. 

We'll publish up to 24 words 
(maximum) totally free of charge for 
you, your club or your association. 
Copy must be with us by the 1st of 
the month preceeding the month of 
issue. Please - please - write or 
type adverts clearly, otherwise it may 
not turn out as you intended) Every 
effort will be made to publish all 
adverts received however, no 
responsibility for so doing is 
accepted or implied. Private adverts 
only will be accepted. We reserve 
the right to refuse adverts 

considered unsuitable. 
Conditions: Name and address 

plus phone number (if required) 
must be included within the 24 
words. Reasonable abbreviations, 
such as 25 W RMS or 240 Vac, 
count as one word. Adverts must 
relate to electronics, audio, 
communications, computing etc - 
general adverts cannot be accepted. 
Send your advert to: 
ETI Mini -Mart, Modem Magazines 
15 Boundary St, 
Rushcutters Bay NSW 2011 

AUDIO FOR SALE: 2 -1 watt, 2 channel hand-held 
Sharp Walkie-talkies Model CBT-66 
complete with centre load aerial, $150. 
Phone 528 6413, Oyster Bay, NSW. 

CONCRETE Speakers, '12" 3 -way' with 
dome midrange & tweeter. In tall boxes 
braced with concrete & polystyrene 
mixture, ETI crossover. Very clear & 
dynamic sound. Phone (08)248 1406. 

YAMAHA A-1 best integrated amp ever. 
Only 9 months old. Owner needs bigger 
amp. Sell $745. David Burgess, 2/73 
Victoria St, Lewisham NSW. (02) 27 2921. 

SELL: Sansul AU555 amp, dual 1010 deck, 
Sansul 3 -way 25W speakers for $375 o.n.o. 
A. Organ, 21/17 Busaco Road, Marsfield 
NSW (03) 86 3856. 

VALVE amplifier cleanout, Harmon Kardon, 
Rogers, Quad, Nova kit, Playmaster, 
Mullard etc. EL34s, KT66s and trans- 
formers $1100, o.n.o. will separate. John 
(02) 46 5451, West Lindfleld. 

IMPORTED English power amps, 120 watts 
RMS modules $200. (02) 36 4832. 

DISCO equipment, sound and lights, items 
from $15 to $600,(02) 36-4832. 

FOR SALE: Bruel & Kjaer model 2203 
current serles precision sound level meter 
Al condition new price $2197 for sale at 
$1500 ono phone Mr. Mitchell (02) 498 5575 
a.h. 

SELL: TEAC AL700 ELCASET Tape Deck, 5 

months old, Includes 12 tapes, suit reel to 
reel enthusiast. Cost $1400, sell $600. Ph. 
(09) 364 8126. 

COMMUNICATIONS 

ALL brand new unused Items. Kenwood 
820(S) CW Filter (was $59) MC35S Noise 
Canc. Mic, GE MIc (le CS). Offers. VK6NRO 
111 Ravenswood Drive, Nollamara 6061. 
349 4471. 

ATTENTION REPAIRMAN: AWA A-412 FM 
test -set, to/hi VHF modules, handbook. 
Good condition. $1000 ono, or trade for 
ham transceiver. D.E. Young, Box 2058, 
Calms, Old 4870. 

COMMUNICATIONS Receiver RCA, BC224, 
12 volt, working order unmodified $50. Ken 
Horn, 140 Old South Head Road, Vaucluse 
(02) 337 1033. 

COMPUTING 

PRINTER for microcomputer, software 
programmable, different character sizes, 
reverse printout. RS232 serial or parallel, 
will include RS232 Interface to TRS-80 (no 
exp. Interface needed) free with printer If 
read. Price and details, R. Gareb, 17/37 
O'Donnell Street, Bondi 2026 (02) 30 8261. 

SELL 6800 software. All machine language 
suit any 6800 system. Tiny assembler (4k), 
mnemonic assembler (6k), text editor (5k), 
relocator, disassembler, diagnostics 
package, battle -ship game. $6 ea. or $36 the 
lot. W. Geary, Koolan Island, WA 6733. 

JOIN the "Ohio Superboard User Group'. 
Send s.a.e. to 146 York Street, Nundah, Old 
4012 for full details and a useful Graphics 
Chart. 

PRINTER: Sell duoprint as new unused 
$240; also VDU ETI 640 Kit unassembled, 
new, complete, $100. Details (03) 90 9868. 

ETI 680 CPU and monitor, ETI 640 VDU, 16k 
RAM, 67 key Cherry keyboard with alpha 
numeric, SEC1 (all bought A/T) bn 12 slot 
Wunderbuss, power supply, 12" b/w 
monitor. $990. (02) 477 4775. 

TRS-80 LLIST of your programmes two 
copies .010/line plus 50e postage. Included 
free programme. O. Fleming, 12 Midship- 
man Court, Surfers Parádise 4217. Ph. (075) 
32 4810. 

SAVE 20% on 48k Apple & twin discs, 
Diablo 1650 daisy printer - all near new In 
mint condition. Available singly. (02) 547 
1408 or 908 2235. 

TELEPHONE Dialer fbr TRS-80. Use your 
computer to dial out. Includes cct diagram, 
program listing and instructions. Can be 
modified for other micro systems. C/- P.O. 
Box 122, Bondi Beach 2026. 

CASIO fx502P programs. hi -lo, lunar lander, 
poker machine, reaction timer, clock, 
dice+lotto draw, music. $5 each, $25 lot. C. 
Thomas, 2a Bums Rd, Wahroonga 2076. 
(02) 48 6818. 

TRS-80 sound synthesizer, based on T.I. 
chip. Fully buffered, completely 
assembled. $65 ono. R. Gareb, 17/37 
O'Donnell Street, Bondi 2026. (02) 30 8261. 

SELL: Teleprinter, tnodel Creed -Envoy with 
1" tape perforator, tape reader, takes 
normal ASR -33 paper, 110 c.p.s., RS -232. 
Complete maint. manual, paper & tape 
Included. Ideal hard copy for computer. 
Phone (03) 615 4545 b.h. Paul Forte. Price 
$250 ono. 

MISCELLANEOUS 

DUAL -TRACE Oscilloscope, 2 MHz 
bandwidth, good working and Idéal for 
audio work, R.F. generator good cond. $200 
ono, ring John 46 5451, West Lindfleld. 

DUAL Beam CRO BWD 539D c/w two 10:1 
probes cost $734 new June 79, sell $600. 
Ring Leon (02) 48 6153 6-9 pm M -F only. 
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COPYRIGHT: The contents of Electronics Today International and associated publications Is fully protected by the Commonwealth 
Copyright Act (1968). 

Copyright extends to all written material, photographs, drawings, circuit diagrams and printed circuit boards. Although any form of 
reproduction Is a breach of copyright, we are not concerned about Individuals constructing projects for their own private use, nor by 
pop groups (for example) constructing one or more Items for use in connection with their performances. 

Commercial organisations should note that no project or part project described in Electronics Today International or associated 
publications may be offered for sale, or sold, In substantially or fully assembled form, unless a licence has been specifically obtained 
so to do from the publishers, Modern Magazines (Holdings) Ltd or from the copyright holders. 

LIABILITY: Comments and test results on equipment reviewed refer to the particular item submitted for review and may not 
necessarily pertain to other units of the same make or model number. Whilst every effort has been made to ensure that all 
constructional projects referred to In this edition will operate as Indicated efficiently and properly and that all necessary components 
to manufacture the same will be available no responsibility whatsoever is accepted In respect of the failure for any reason at all of the 
project to operate effectively or at all whether due to any fault In design or otherwise and no responsibility Is accepted for the failure to 
obtain any components parts In respect of any such project Further, no responsibility Is accepted In respect of any injury or damage 
caused by any fault In the design of any such project as aforesaid. 
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DENON 
1 

Some hi-fi systems tend to 
be over -endowed with cosmetic 
design features. 
In selecting a system, we 
feel that the most important 
consideration is its ability 
to faithfully reproduce an 
original sound. 
We rely on the following 
components to do just that. 

PMA-530 Premain Amplifier: 
combined equalizer/power 
amplifier using direct DC 
servo system. 
60W - 60W output. 

TU -530 AM/FM Stereo Tuner; 
linear phase ceramic filters. 
Built-in servo lock. 
MPX circuits with pilot 
cancellers. 

DR -230 Metal Tape Compatible 
Stereo Cassette Deck; 
double gap ferrite erasing head. 
IC full -logic circuit controls. 
Capstan servo motor. 

SC -101 Speakers; 
compact, yet peak input power 80W. 

DP -30L D/Drive Turntable; 
non contact record end sensor. 
Excellent vibration damping 
by high density compound cabinet. 
Servo controlled arm lifter. 
For the location yournearestTHAT MATTERS DENON dealer pleasec conttacct:t: 

Hi -Fi Audio Equipment 
AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 
554 Parramatta Road, Ashfield, NSW 2131 Phone 797 5757 
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IT'S WHAT IS INSIDE 

Canberra Melbourne Launceston Hobart 80 5915 560 4533 44 5155 72 4366 

Adelaide Perth Townsville Brisbane 272 2366 271 0888 79 6155 44 1631 
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JACK. 

SOCKETS 
FROM 

R - 

MONO 
M100 Plastic fixing nut 

single : single 
M101 Plastic fixing nut 

single : break 
M102 Plastic fixing nut 

break : break 
M120 .Chrome fixing bush 

single : single 
M121 Chrome fixing bush 

single : break 
.M123 Chrome fixing bush 

break : break 

STEREO 
M200 Plastic fixing nut 

single : single : single 
M203 Plastic fixing nut 

break : break : break 
M220 Chrome fixing bush 

single : single : single 
M223 Chrome fixing bush 

break : break : break 

1 

15111 
lJ 

Manufactured using gold-plated nickel silver spring 
contacts In a robust, high temperature nylon body. 
Our new range of sockets has been designed to allow 
speedy assembly on your production line together 
with excellent electrical performance backed by 
longlife reliability. 

Brochures available on all products. 

HOLDEN -WASP 
INTERNATIONAL 

39 Chalder Street. PO Box 532, 
Marrickville 2204. Phone 560-3488. 
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Figure 2. At top is a "honeycomb sandwich" structure (a). The basic honeycomb at 

bottom right (b), usually made of aluminium, is sandwiched between layers of thin 
metal foil. This is unsuitable for speakers however, and Technics engineers developed 

the circular structure shown at bottom left (c). 

acoustic centre of conventional cone 
drivers is located near the voice coil, 
they have to be mounted on a stepped 
surface in order to align their acoustic 
centres, which gives a constructional 
disadvantage as well as introducing 
possible diffraction problems with the 
míd-range driver and the tweeter. 

Attempts to develop a flat diaphragm 
driver have stepped up in recent years as 
the demand for better reproduction has 
increased. The quality of every other 
component in the reproduction chain 
has increased dramatically over the past 
decade, but the loudspeaker has lagged 
somewhat behind. You may remember 
one of the first successful commercially - 
produced flat diaphragm drivers was the 
well-known B139, designed by 
Raymond Cooke of. the British KEF 
company. This uses an oval -shaped 
diaphragm made of polystyrene. 

Whilst this approach was an early 
solution to the problem of providing a 
light, rigid planar diaphragm, Technics 
researchers looked at various techniques 
used in other branches of engineering 
aimed at producing light, rigid surfaces. 

In the aircraft industry they found 
that "honeycomb" structures are used 
in the floors, wings and other parts. of 
civil and military aircraft. 

The honeycomb structure consists of 
hexagonal 'cells' of a light metal 
(usually aluminium) sandwiched 
between thin sheets of light metal - 
forming a 'skin' for the structure, as 

can be seen in figure 2, (a) and (b). The 
honeycomb possesses a very high bend- 
ing strength, and is thus very rigid, yet 
very light weight. 

However, this form of honeycomb 
construction is not ideal for a speaker 
diaphragm, Technics' engineers found. 
For a number of reasons, a circular 
diaphragm was decided as being the 
optimum shape and a honeycomb 
structure having "axial symmetry" was 
developed. A 'normal' honeycomb (with 
linear symmetry) and Technics axial 
symmetry honeycomb are compared in 
Figure 2, (b) and (c), above. 

A normal honeycomb structure does 
not exhibit the same rigidity 
characteristics in all directions, as it 
bends or flexes more easily in the 
transverse direction than in the Iongi- 
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tudinal direction. In a speaker having 
a round diaphragm, this directionality 
would be an unwelcome characteristic, 
as the diaphragm needs to be equally 
rigid in all directions taken from the 
centre. Hence the development of the 
axial symmetry honeycomb core. The 
bending strength of this type of 
diaphragm is the same on any radius. 

Another advantage arises from this 
form of construction. As its mass is 
greater towards the centre, its vibration 
'nodes' also move closer towards the 
centre than for a solid disc of similar 
weight, but uniform density. 

This helps to simplify driver 
construction, as we shall see shortly. 

Of modes and nodes 
When a guitar string is made to vibrate 
at an octave above its fundamental 
frequency there will be a point, exactly 
half way along the string, that does not 
vibrate at all. Such points are called 
"nodes". 

The same phenomenon can be 
observed in flat objects set to vibrate - such as drum heads and xylophone 
blocks . . . and speaker diaphragms. 
With vibrating flat objects, 'nodal 
lines' may be observed. In high school 
physics you may remember seeing this 
demonstrated where sand was sprinkled 
on a horizontal flat metal or glass plate 
that was supported at its centre. With 
the plate set to vibrate by drawing a 
violin bow across the edge, the sand 
would bounce about and settle in a 
characteristic pattern = along the nodal 
lines where it was not vibrating. A 

Center Drive 

T 

Nodal Drive 

Node 

1 1 

T 

Node 

Figure 3. Illustrating the principle of "nodal drive". When driven at the centre the 
disc will tend to resonate and vibrate as shown at top. When driven at or near the 
indicated node line, this spurious vibration is eliminated. 

variety of patterns may be generated in 
this way, each representing a distinct 
"vibration mode". A German physicist 
name Walter Ritz first examined the 
vibration modes of square diaphragms in 
1909 and calculated the many modes 
possible. 

Such vibration modes are distinctly 
undesirable in a speaker diaphragm as 
they introduce harmonic distortion. 
Remember that I mentioned the term 
"cone break-up" previously? This is 
where the speaker diaphragm changes 
its mode of operation from that of a 
piston and goes into various vibration 
modes as the drive frequency is 
increased. 

Where, and in what shapes, these 
nodal patterns appear on a speaker 
diaphragm depends on several factors, 
including the diaphragm's basic resonant 
frequency, its shape and the frequency 
at which it is driven. 

A computer analysis of the nodal 
patterns of a disc and a square plate for 
a range of frequencies is given in the 
illustration here, showing that the disc 
has a simpler arrangement of nodal 
lines. This indicates that it exhibits less 
harmonic distortion as it is driven over 
a range of frequencies. 

These unwelcome vibration modes 
can be prevented in either of two ways: 
by driving the diaphragm across its 
entire surface (which is technically 
extremely difficult and thus costly) 
or by applying the drive where it inter- 
sects the most nodal lines. Centre drive 
is undesirable as can be seen from 
Figure 4. "Nodal drive", as Technics 
call it, prevents spurious vibration 
modes forming, forcing the diaphragm 
to move as a rigid piston over a wide 
drive frequency range. 

The dramatic effect on the usable 
frequency range of a disc diaphragm > 

Figure 4. Computer analysis of the modes of vibration of a disc and a square plate 
showing the .flexing patterns and the nodal lines produced (lines of least vibration) 
when driven at different frequencies. Clearly, a disc has the least complicated variety 
of vibration modes. (All diagrams courtesy National). 
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with nodal drive, compared to centre 
drive, is readily apparent from Figure 5. 
Serious resonances occur at quite low 
frequencies when the disc is centre 
driven, producing pronounced peaks 
and dips in the frequency response. 
Nodal drive moves these resonances 
well up in the frequency range, 
extending it two octaves or more. 

With a square diaphragm, the more 
complex nodal patterns make it 
impossible to provide nodal drive with 
a single voice coil across as wide a range 
as with the disc diaphragm. 

Now, nodal drive for a disc 
diaphragm requires a voice coil and 
magnet structure that can drive the disc 
at a considerable distance from the 
centre. Technics have solved this 
problem with two basic construction 
methods. A cross-section of the 320 mm 
woofer shows one form of construction. 
The voice coil in this driver is 160 mm 
in diameter! This woofer is used in the 
new SB-10 loudspeaker and, although 
crossed over to the mid -range driver at 
400 Hz in this design, it can be used to 
3.3 kHz, Technics claim. The reverse - 
rolled edge construction prevents 
spurious sonic radiation from the edge 
of the diaphragm near the upper 
frequency limit of the driver's range. 

The other type of construction is 
illustrated in Figure 7. This shows the 
250 mm woofer where the voice coil 
mounting bobbin applies nodal drive 
to the diaphragm via a rigid cone. 

Technics' top -of -the -line model 
SB-10 loudspeaker is a three-way, three - 
driver combination employing the 
320 mm honeycomb disc woofer, the 
80 mm honeycomb disc tweeter and a 
new "leaf" tweeter. The bass is crossed 
over to the mid -range at 400 Hz and 
mid -range to tweeter crossover occurs 
at 4 kHz. The system is rated at 100 W 
DIN (150 W music) and develops an 
output level of 87 dB/W at lm. 
Technics claim the frequency range 
extends from 28 Hz to 125 kHz at 
10 dB below average level. Nominal 
impedance is 8 ohms. The unit measures 
711 mm high, by 402 mm wide and 
318 mm deep. It weighs 32 kg. 

The SB-7 is also a three-way, three - 
driver system and uses the 250 mm 
honeycomb disc bass driver, the 80 mm 
honeycomb disc mid -range and the leaf 
tweeter. It is rated at 90 W DIN and the 
lower frequency extends to 34 Hz. 
Output level is specified the same as the 
SB-10. Crossover frequencies are at 
900 Hz and 4.5 kHz. The unit is a little 
smaller, measuring 630 x 360 x 318 mm 
and it weighs only 19 kg. 

Only time and experience will 
adjudge the success of this new 
approach to driver design. We will 
review one of these loudspeakers in 
ETI as soon as possible. 

Nodal Drive Center Drive 
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Figure 5. Illustrating how the frequency response of a disc, i.e.: its range of 'pistonic 
motion', is extended by nodal drive. 
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Pure -aluminum cap 
Sub -damper Equalizer Plate Magnet 

Down -roll urethane edge 

Main damper 

Yoke 

Voice coil 

Figure 6. Cross-section of Technic's 320 mm honeycomb disc woofer. 
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Figure 7. Cross-section of the 250 mm honeycomb disc woofer. The other honey- 
comb disc drivers are similar. 
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For your records, it's A-1. 

Want to hear everything on your records? 
Don't just boost the volume: cut the 

distortion. 
Our new A-1 amplifier cuts it to less than 

0.008%. Your music's going to sound as it did in 
the studio. 

Press the exposed control marked DISC. You 
eliminate tone and filter control circuitry. It 
makes the difference between 0.02% distortion 
and 0.008%. 

Another cut on the A-1 is clutter. Only 
essentials are exposed. Controls such as the 
built-in MC head amp are hidden, under a drop 
down front panel. 

When you do feel like boosting the volume, 
there's up to 70W per channel in reserve. 

Take a favourite record to your Yamaha dealer. 
Listen to your first A-1 experience. 

You'll want your records to sound like that, 
always. 

YAMAHA A-1 DC direct coupled amplifier 
Minimum Output Power: 20-20,000 Hz 70 + 70 watts 
Total Harmonic Distortion: less than 0.005% 
I M Distortion: less than 0.003% 
Phono S/N Ratio: over 85 dB 
Phono MC S/N Ratio: better than 70 dB 
Residual Noise (DISC ON) less than 50 uV, 
Frequency response (RIAA) 20 Hz 20 kHz 0 ± 0.2 dB 
Tune to SP out: 20 Hz to 20 kHz + 0,-02 dB 
Power consumption 215W 
Dimensions (WxHxD) 435 x 117 x 381 mm 17/8"x 45/8"x 15" 
Weight 15.8 kg (34 lbs 12 oz.) 

c 14 -'.:d1 

. 
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N.S.W. Sydney. Leisure Sound, Sydney -Park HiFi, Sydney -Leisure Sound, Artarmon-Russin Electronics, Ashfield-Allied HiFi, Crows Nest-Audiocom Stereo HiF1 Sales, 
Eastwood-Audiocom Stereo HiFi Sales, North Rocks -Len Wallis Audio, Lane Cove-Warringah HiFi, Mona Vale -Miranda HiFi, Miranda -Miranda HiFi, Parramatta-Miranda 
HiFi, Roselands-Miranda HiFi, Taren Point -Country Newells Music Centre, Armidale-Max Ingersole, Bathurst -Byron Bay TV Sound Centre, Byron Bay -Melody Music, 
Dubbo-Forster Colour Television, Forster-Greigs Music House, Goulburn-Miranda HiFi Gosford Pty. Ltd., Gosford-Lismore HiFi, Lismore-Music Centre, Murwillumbah- 
Newcastle HiFi, Newcastle -Melody Village, Port Macquarie-Springwood HiFi, Springwood-HiFi House, Wollongong-Duratone HiFi, Phillip A.C.T. -VICTORIA Melbourne. 
Natsound Pty. Ltd., Melbourne -Radio Parts Group, Melbourne -George Hawthorn Electronics, Armadale-Selim Electronics, Camberwell-Soundair Centre, Caulfield - 
The Soundcraftsman, Caulfield-Beland Electronics, Cheltenham -Radio Parts Group, East Malvern -Tivoli HiFi Pty. Ltd., Hawthorn -Denman Audio, St. Kilda -Country 
Daryl Smailes Car Radio, Albury-Belmont Stereo Systems, Belmont-Prouds Audio World, Bendigo -Steve Bennett Audio, Geelong-Tattersalls Sound Centre, Shepparton- 
John Martin Music Studio, Swan Hill -Martin Hill Hi -Fi, Morwell-TASMANIA Nine Wilson St. Hi -Fi, Burnie -Downtown HiFi, Devonport-Teak House Pty. Ltd., Hobart- 
Begent McGuire, Launceston-QUEENSLAND Brisbane. Reg Mills Stereo, Brisbane -Stereo FM Centre, Brisbane -Living Sound Centre, Ashgrove - HiFi Sales Kipparing- 
Country and Coast Adcocks Agencies, Ayr-Andersens Music Store, Bundaberg-Warehouse Traders, Cairns-D.J.L. Electronics, Caloundra- The Sound Centre, Coolangatta - 
GJS Electronics, Gladstone-Buckleys Music Centre, Grafton-Hoopers Music Centre, Gympie-Mackay Audio Centre, Mackay- Keller Electronics, Maryborough-Custom 
Sound Centre, Nambour-Premier Sound, North Rockhampton -Gold Coast HiFi, Southport -Geoff Bradford HiF,, Toowoomba- SOUTH AUSTRALIA Adelaide. Trak 1 

HiFi, Adelaide -Sound Dynamics, Adelaide -Blackwood Sound Centre, Blackwood -Revolver HiFi, Goodwood -Blackwood Sound Centre, North Adelaide- Country Music 
Sales, Berri -Audio Sonics, Gawler-Chessers, Port Lincoln -Harding and Manning Electrical, Whyalla-NORTHERN TERRITORY Murray Neck Pty. Ltd., Alice Springs- 
Pfitzners Music House, Darwin -WESTERN AUSTRALIA Perth. Audio Centre Pty. Ltd., West Perth -Audio Distributors, Mosman Park -Western Amplification, Nedlands- 
Audio Centre Pty. Ltd., Victoria Park -Denham HiFi, Albany -P. F. & J. E. Collins, Bunbury-Park Music, Rockingham -Wickham Sound Lounge, Wickham. v'31 
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STEREO 
POWER AMPLIFIER 

MODEL 3002 
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Based on ETI's superb new 466 amplifier module, the Jaycar 
3002 kit provides high power at a fraction of the cost of 
comparable commercial units. 

LED power meters that give an accurate reading of output 
power, speaker protection against overload, and DC voltages, 
have been combined with two ETI 466 modules and a rugged 
rack mounted case, to provide an amplifier that will withstand 
the tortures of "on the road" use. 

FEATURES: 
300 watts per channel. 
LED power meters. 
Input level controls. 
Massive heatsinking. 
Inbuilt speaker protection. 
Thermal overload protection. 
Rugged rack mounting cabinet 
with handles. 

Send S.A.E. for full information 
and specification sheet. 

`d 

This unique 88 note piano is fully touch 
sensitive and offers 4 selectable piano 
tonal qualities plus tremelo, 
honky-tonk and phasing effects. 
Complete with pedals, this is the best 
performance piano kit on the market 
today. 

COMPLETE KIT 
ONLY 

$550 

"CLEF" TS88 
Touch Sensitive Piano 

Full 88 note keyboard. 
Touch sénsitive on all voices. 
Sustain and Soft pedals. 
Combination of voices and harpsi- 
chord plus electronic effects. 
Small, compact and lightweight. 

ONLY 

$395 

"CLEF" String Ensemble 
Simulates the multiple source sound 
of string group. 

Split keyboard facility. 
4 voices on upper keyboard. 
3 pre-set voices on lower keyboard. 
Variable Attach and Decay. 
Foot controlled Swell pedal. 

jucar 380 SUSSEX STREET, SYDNEY 

PO Box K39, Haymarket, 2000. Tel: 211-5077. 
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JBL's 4311 
STUDIO 

MONITOR. 

NOVA IT'S 
NOT FOR 
STUDIOS 

ONLY. 
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PROS. 

JBL 

JBL, is making its most pop- 
ular studio monitor available to 
everyone. 

It's a 3 -way, high -efficiency 
system that gives you wide 
range response. And, because 
it's compact for use in small 
studios, and is finished in hand - 
rubbed walnut, it's perfect for 
your living room or den. The 
JBL 4311 compact studio 
monitor. 

For details and 
demonstrations visit us 

THE PROFESSIONALS IN JBL 

[[iSOUhiD 
PTY. LTD. 

108 WEST ST., CROWS NEST 
9292714 921498 

SPECIALISTS IN HOME INSTALLATIONS 
AND BUILT-IN SOUND SYSTEMS. 

DELOUND 
PTY. LTD - 

BRISBANE 

NEW QUALITY 
PRODUCTS FROM 

CLIFF 

JACK SOCKETS JACK PLUGS 

PLASTIC FEET 

1P 
CONTROL KNOBS 

PCB SPACERS RECESS PLATES 

1 

CABINET 
HANDLES 

SLIDER 
POT KNOBS 

For further Information, local agents and 
wholesale prices, write to the Australian 
Importers: 

DELSOUND PTY. LTD. 
I Wickham Tce. (Cnr. Wharf St.) 
Brisbane. Phone 229-6155. 
Wholesale and Retail suppliers of 
Electronic Hardware and 
Components. 

CHEAP 
TAPES! 

BULK TAPES DISCOUNTED 

LN C60 

LN C90 

LN C120 

UD C60 

UO C90 

UDXLI C60 

UDXLI C90 

UDXL H C60 

UDXL II C90 

D -C60 

D -C90 

AD -C60 

AD -C90 

SA -C60 

SA -C90 

MAR -C60 

MA -C60 

CHF C60 

CHF C90 

8HF C60 

8HF C90 

AHF C60 

AHF C90 

FL C60 

FL C90 

FXI C60 

FXI C90 

FXII C60 

FXII C90 

MC 60 

MC 90 

UD C90 

GC90 

MAXELL 
ULTRA LOW NOISE 

ULTRA LOW NOISE 

ULTRA LOW NOISE 

ULTRA DYNAMIC 

ULTRA DYNAMIC 
EPITAXIAL 

EPITAXIAL 
EPITAXIAL 

EPITAXIAL 

TDK 
DYNAMIC 
DYNAMIC 
ACOUSTIC DYNAMIC 
ACOUSTIC DYNAMIC 

Box of 12 

Box Of 12 

Box of 12 

Box of 12 

Box of 12 

Box of 12 

Box of 12 

Box of 12 

Box of 12 

Box of 10 

Box of 10 

Box of 10 

Box of 10 

SUPER AVILYN Box of 10 

SUPER AVILYN Box of 10 

METAL (METAL CASE) Each 
METAL Each 

SONY 
ORANGE CASE 

ORANGE CASE 

GREEN CASE 

GREEN CASE 

BLUE CASE 

BLUE CASE 

FUJI 
SUPER LOW NOISE 

SUPER LOW NOISE 

PURE FERRIX 

PURE FERRIX 

BERIDOX 

BERIDOX 

METAL 

METAL 

Box of 10 

Box of 10 

Box of 10 

Box of 10 

Box of 10 

Box of 10 

Box of 10 

Box of 10 

Box of 10 

Box of 10 

Box of 10 

Box of 10 

Each 

Each 

$ 

18.00 

25.00 

37.00 

29.00 

35.00 

38.00 

48.00 

40.00 

50.00 

18.00 

23.00 

28.00 

33.00 

34.00 

43.00 

14.00 

11.00 

S 

18.00 

24.00 

24.00 

28.00 

29.00 

39.00 

$ 

17.00 

23.00 

26.00 

31.00 

32.00 

41.00 

11.00 

14.50 

$ 

EXT. RESPONSE Box of 12 25.00 

G -JAPE LOW NOISE Box of 20 19.00 

OPUS 

FURTHER DISCOUNTS AVAILABLE 
ON PURCHASE OF 10 BOXES 

OR MORE 
ADD: PACK & POST - 

VIC. TASISAINSW WA/PIT/OLD 

1- 2 Boxes $1.00 52.00 53.00 

3-4 Boxes $1.50 $3.00 $3.50 

5+ Boxes 82.00 $4.00 $5.00 

STOCK AT PRICES SHOWN AVAILABLE 
AT TIME OF GOING TO PRESS 

TO: 
MAIL ORDER CENTRE 
A.M.S. SYSTEMS, 
135 Hawthorn Road, 
CAULFIELD. VIC. 3162. 

PH: (03) 528 1149 
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review 

Preamp-poWer. amp 
duo from S.A.E. 
The SAE model 3000 preamp and associated model 2200 
power amp, coming from a company renowned for quality 
products, do not rest on the laurels of their predecessors. 

THE SAE MODEL 3000 preamplifier 
and the associated 2200 stereo power 
amplifier are two attractive pieces of 
equipment from an organisation which 
is already renowned for the quality of 
its products. The most striking feature 
of the combination are the number of 
controls and their layout which appear 
deliberately designed to complicate 
what might otherwise have been a far 
simpler panel appearance. 

Both of these pieces of equipment 
are designed for rack mounting and 
when mounted in either a portable or 
permanent racking system, do provide a 
striking and attractive appearance. The 
design is in keeping with the current 
American consumer vogue which is 
primarily aimed at impressing your 
friends and neighbours as much as im- 
pressing the purchaser. 

Features 
The 3000 preamplifier has its controls 
laid out in three basic rows and with 
three major groupings from left to right. 
On the extreme left hand side of the 
amplifier is a power on/off switch with 
a headphone socket immediately below. 
Adjacent to these are two columns of 
controls with Channel A and Channel B 
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controls side by side. 
The top row contains the two treble 

controls, below it the two mid -range 
controls and at the bottom the two bass 
filter controls. The treble provides a 
nominal of +15 dB of boost and cut at 
20 kHz, the bass a nominal +15 dB of 
boost and cut at 20 Hz and the mid 
range +7 dB range at 1 kHz. 

The central group of controls provide 
tape controls in the top row with four 
push buttons whose function are not 
clearly evident from the designations, 
but this is soon cleared up by the hand- 
book. These buttons make it possible to 
monitor source or tape, monitor tape 1 

or tape 2, copy from tape 1 to tape 2 or 
tape 2 to tape 1 and tape on to one 
recorder while monitoring another. 

Although not as well designated as 
we would desire, getting used to them is 
a relatively simple task and they do 
provide excellent flexibility. 

In the row below the tape control 
switches are the low pass filter switches 
with a 30 Hz and 100 Hz cutoff fre- 
quencies, plus a tone control defeat 
switch which has the ability to switch 
the tone controls into the tape recorder 
circuit path or in the normal pre- 
amplifier line circuit. 

100 10:0 0d00 

r. 
.., 

n 

1pp0 exdo y4 {1. 11 C 

Loub A CheOs - J' 
_], 

,W.M1um . ,l .. .y . , Í '... 

In the bottom row is a balance con- 
trol which provides up to 40 dB dif- 
ferential balance adjustments between 
left and right channels. 

The central group switch controls are 
a -12 dB mute switch, adjacent to 
which are three mode controls for mono 
A, mono B, stereo or reverse, whilst in 
the bottom row is a fader volume con- 
trol with a -70 dB to a maximum gain 
with calibrations of 70, 40, 35, 30, 25, 
20, 15, 10, 5 and zero dB. 

The rear of the amplifier features in- 
puts by standard coaxial sockets for two 
photo cartridges, tuner or auxiliary, 
tape 1 in and out, tape 2 in and out 
plus outputs to two amplifiers. 

Whilst the unit comes wired and 
labelled 240 volts ac, 50/60Hz, it is 
interesting to note that the ubiquitous 
switched and unswitched sockets which 
do not comply with Australian Elec- 
trical Supply Association's rules are still 
located on the rear of the unit. 

The power amplifier has the same 
sort of bold black appearance as the pre - 
amp but it is not as easy to mount in a 
19" rack. It is however, more interesting 
in many respects than the preamplifier. 
The first and foremost eyecatching 
factor is the use of an array of light 
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emitting diodes as a power level dis- 
play. This incorporates diodes which 
read with 3 dB incrementa! steps from 
-36 dB to +3 dB. This corresponds to 
power levels from .02 watts to 200 
watts in to 8 ohms, together with an 
idle position which indicates that the 
amplifier is operating. LED arrays like 
this provide a graphic and exciting dis- 
play when the unit is in operation and 
are as functional as they are attractive. 

One feature we did not like on the 
front panel was the use of impractical 
handles which, regrettably, have dan- 
gerous sharp corners of the type we 
criticised so strongly in the Jands J600 
amplifiers three years ago. 

The rear of the amplifier features an 
internal heatsink construction with a 

very open area for cooling air paths. 
These are cleverly designed and 
obviously effective. The rear of the 
amplifier features two coaxial input 

n... .-. 
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sockets, large universal terminals for in- 
put and output and a two -wire mains 
lead with parallel pin plugs intended to 
be plugged into one of the switched 
mains outputs of the preamplifier. 

The constructional features of both 
the preamplifier and the main amplifier 
are exemplary and it is interesting to 
note that the power amplifier incor- 
porates a large toroidal transformer 
which is the heart of the power supply 
for the unit Both the units are well 
constructed and the designers have 
placed a lot of thought and emphasis 
in providing good operational flexi- 
bility. 

On test 
The frequency response with the tone 
control 'centred' or `defeated' is es- 
sentially unchanged, extending from 5 

Hz to 67 kHz and is ably supplemented 
in the low frequency region by the two 
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lot cut filter positions which allow 
programme hum or room resonance 
disabilities to be minimised. 

The hum and noise levels of the unit 
are riot quite as low as we would have 
expected and on the phono input the 
level at -65 dB linear (unweighted) and 
-68 dB (A - weighted) are acceptable 
but certainly not superlative. The 
auxiliary input produces a comparable 
level of hum and consequently it would 
appear that it is the output stages of the 
preamplifier which is generating that 
level of hum. 

The distortion characteristics of the 
amplifier are, however, exemplary and 
at the 100 watt level the performance is 
almost in the category of being "state of 
the art". 

At 100 Hz the distortion level is a 
maximum of .024%, at 1 kHz .009% 
and at 6.3 kHz .013%. At lower power 
levels the distortion levels are even 
lower still and are, without a doubt, a 
credit to the system's designers. 

We were surprised that the distortion 
in the left channel and the right channel 
were significantly different, with the 
left channel generally producing higher 
magnitudes than the right channel 
produced. Even so, the left channel 
produced inconsequential levels of dist- 
ortion and the difference between the 
channels is really of academic interest. 

Subjectively 
The subjective impressions of the 
amplifier's performance were out- 
standing. Firstly, the flexibility of the 
preamplifier stage showed through to 
the fore under the real life living room 
conditions. We were pleasantly surprised 
by the ease with which we could copy 
from one recorder to another and even 
more so by the general ease with which 
other equipment could be inter- 
connected and played through the 
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HEAD 

CAPSTAN ti 

PINCH 
ROLLER 

,1 

CASS 1E DECK/ 
CLEAtl' 82 

e o, l 
'119CrAN I r Ufál 

C' . ., -- .er 

YOU'VE NEVER SEEN A 
CASSETTE DECK CLEANER 
LIKE THIS. 
The ALLSOP 3 not only -restores fidelity to the head, 
but cleans.the two major troublespots, the capstan 
and the pinch roller, at the same time. Dirt build-up 
on the pinch roller and capstan are the leading causes 
of 'tape -eating' and slippage. ALLSOP 3 efficiently 
does the lot with a new patented, totally non-abrasive 
scrubbing and wiping action, not by scraping with 
abrasive tape. It's surprisingly simple and very 
effective. 
You really have to see it for yourself. And you can 
at all leading record, hi-fi and department stores. 

ALL6OP 
Sole Australian distributor: 
Communications Power Inc. (Aust.) Pty.Ltd. 
PO Box 246, Double Bay, NSW 2028. Ph (02) 357-2022 
Telex AA23381 

HOW TO MAKE THE BEST OF A BETTER CAR STEREO 
Without, the FOSGATE,PUNCH 
even the finest AM/ FM tuner and. 
tape deck can do little more than 
decorate your dashboard. The 
FOSGATE PUNCH is real 
power...the only kind of power that 
can create perfect stereo 
reproduction. Take our PUNCH 
2100 for instance, Power amp. 
preamp, and your choice of 
speakers. 100 watts RMS per 
channel. With less than .05%r THD, 
you hear no distortion from 20 Hz 
to 201e, Hz. 

2. Power amp 

1«11 

FOSGATE 
'AMTFf PUf p1 

I. Preamp 

11 

At any listening level you enjoy full 
cycle, high fidelity playback of 
studio quality, in city traffic or at 
highway speeds. Our speakers are 
designed to take the. PUNCH and 
deliver rich, penetrating basses, well- 
defined mid -ranges, and brilliant. 
crisp highs. You can listen at a 
whisper or crank up the volume till 
it vibrates your rear-view mirror and 
never hear a distorted note. There 
are a lot of better tuners and tape 
decks on the market. To make any 
one of them the best. stop at your 
FOSGATE dealer and have him give 
it the PUNCH. 

1 

's 

[ 

ti 

4. Woofer 

-4. 4. 

3. 

FOSGATE 
%THE PUNCH 

5. Tweeter It is as far as you can go in car stereo. 
Sole Australian distributor: Communications Power Inc. (Aust) Pty. Ltd., PO Box 246 Double Bay, NSW 2028. Ph (02) 357-2022. Telex AA23381. 
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Transient overload recovery test for the S.A.E. preamp and power amp system. Picture at left 
shows oscilloscope trace of output with sweep speed of 50 ms per division. The right hand 
picture is the same waveform expanded to 1 ms per division. (10 dB overload re rated power into 
8 ohms, both channels driven; overload duration - 20 ms, repetition rate - 512 ms; IHF-A-202). 

system. The preamplifier, amplifier and 
associated peripherals fit well in a 
mobile racking system which we used 
for the evaluation. We employed a 
system based on an Audio Technica 
AT -30E moving coil cartridge mounted 
in a Technics direct drive turntable. The 
output was monitored on a pair of Quad 
electrostatic speakers. 

The transparency of the sound, lack 
of colouration and superb transient re- 
sponse of the system was fully evident. 
With the electrostatic speakers the 
amplifier hum level was undetectable at 
normal programme levels but wideband 

hiss was just detectable close to the 
speakers. With a sub -woofer system 
connected, the hum was just detectable 
at 100 Hz. The hum and noise is domi- 
nated primarily by wideband transistor 
noise. This does produce an audible hiss 
at maximum amplification levels. 

Summary 
The SAE 3000 preamplifier and 2200 
power amp are a well -designed system 
providing generally exemplary perform- 
ance with an unusual degree of flexii- 
bility. Whilst we were not initially en- 
raptured by the appearance of the pre- 

amplifier we soon found that the 
designers had done a very good job in 
providing a degree of functionality 
greater than the average user could 
reasonably ask for. 

We rate this combination highly in 
terms of performance and most par 
ticularly for its operational flexibility. 

SAE MODEL 3000 PREAMPLIFIER 
AND 2200 POWER AMPLIFIER 
PREAMP MODEL 3000 
Dimensions: 483mm wide x 132mm high 

x 130mm deep 

Weight: 4.7 kg. 

Price: 
POWER AMP MODEL 2200 
Dimensions: 483mm wide x 133mm high 

x 203mm deep 

Weight: 11 kg. 

Price: 
Manufactured by: Scientific Audio 

Electronics, Los Angeles, U.S.A. 

Absolute copyright in this review and 
accompanying measurements is owned by 
Electronics Today International. Under no 
circumstances may any review or part thereof 
be reprinted or incorporated in any reprint or 
used in any advertising or promotion with- 
out the express written agreement of the 
Managing Editor. 

'p1, 
I MEASURED PERFORMANCE OF 

HARMONIC DISTORTION: 100Hz lkttz 6.3kHz 

Left (at rated power of 100 watts 

into 82 . 283 volts) 

W111 Left Right Left Right 

S.A.E. 3000 PREAMPLIFIER (S.N. 2902) AND S.A.E. 2nd 
3rd 

-77.3 -74.4 -89.4 

-80.6 -77.7 -89.4 

-57.5 -82.7 
-82.0 -79.0 

-84.8 dB 

-80.0 dB 

II 4th -87.7 -85.4 dB 
III 2200 rolER AMPLIFIER (S.N. 8420) 5th -94.7 -90.6 dB 

tout AC al n ens Aa om to Pt Ltd TND .017% .024% .005% .009% .013% .01% 

Our Ref: E27 
(at 1 watt into 82) 2nd -78.5 -75.6 -91.8 -84.2 -85.0 -82.7 dB 

3rd -80.5 -77.1 -92.3 -86.5 dB 
FREQUENCY RESPONSE: Tone Controls Centred 4th -89.9 -87.0 dB 

(-3dB re 1 watt, 0.5V 
Left: 4Hz to 70kHz 

5th -92.9 -90.2 dB 

Input to Aux.) 
Right, 5Hz to 67kHz TND .016% .022% .004% .008% .006% .007% 

Tone Controls Defeated 
TRANSIENT INTERMDDULATION 

Left: 4Hz to 731Hz 
Right, 4Hz to 72kHz 

DISTORTION, 

(3.15101z square wave and ' 

15kHz sine wave mixed 4:1) Less than 0.1% 

SENSITIVITY: Left Right 
NOISE i HUM LEVELS: 

(for 1 watt in 80)e Aux.: 12.5eV 12.60V 
(re 1 watt into 82) 

Tuner: 12.5mV 12.6ev 
Aux.: -66.5dR(Lin) -69.048(0) 

Tape, 12.5mV 12.6eV 

Phono: 120uV 1201V 

(with volume control set 
for 1 watt output with, 

0.5V input -Aux. 

Phone: -64.0dR(Lin) -68.0d0(Á) 

5ev input -Phone) 
Overload: 260mV 260ev 

MAXIMUM OUTPUT POSTER AT 

INPUT IMPEDANCE: Left Wght CLIPPING POINT: 96V P -P 

Aux.: 4362 4360 (IHF-A-202) . 144 watts 

Tuner: 4360 4362 (20mS burst repeated at Dynamic Headroom . 1.6dB (re 100 watts) 

500ín9 intervals) 
Tape: 4362 4362 

Phonot 4262 4362 
1 

OUTPUT IMPEDANCE: 0.172 (1kHz) 

.Note: This sensitivity may vary with position of tone switch when gain 

oontroi is at maxim:aa. Figures quoted are for tone in, sensitivity 

may be higher with tone out. 
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AUDIO DESIGN professional audio products 

.d.xm,m. e 

REFERENCE PREAMPLIFIER 
This new class A preamplifier eliminates cartridge interaction common mode and slewing Induced distortions, and provides accurate and extended bass response with 18dB/octave subsonic filtering below 15Hz. Noise reduction unit links and record/ 
playback/copy facilities for two tape decks are provides. 20Hz- 
20KHz±0.25dB(RIAA); <0.01%THD at 1V out (20Hz-20KHz) 10V/I1 phono slewing rate; 90dBA signal/noise below 10mV In 40dB overload margin (20Hz-20KHz) $395 

x. e..,. 

...... e>< 

OCTAVE BAND GRAPHIC EQUALIZER 
A high slewing rate, ultra low noise, wide bandwidth design. 
20Hz-20KHz±0.25dB; <0.01% THD at 1V out; 100dBA signal/ 
noise -15dB control range (adjacent filters at 1/2) $395 

Please contact 

AUDIO DESIGN 
3/7 Harvton Street Stafford, 4053, or phone (07) 356-9191 
for further Information. 

Audio Delano 

hV 

4 POWER AMPLIFIERS 
The amplifiers all feature high slewing rates and will drive 8 
ohms ±400 load phase angles to full output. Avoidance of out- 
put coupling zobel networks eliminates frequency response 
aberrations with reactive loading. 20Hz-20KHz±0.25dB; <0.05% THD at lbD below clipping (typically 0.02%1 KHz). 
25 Watts/channel Into 8 ohms CLASS A $595 
50/75 Watts/channel into 8/4ohms class AB1 $350 
100/150 Watts/channel Into 8/4ohms class AB1 $550 200/300 Watts/channel into 8/4ohms class AB1 $750 

...., ....,., 

T-.ti.f.ti,.,r~.ti . - -21,.-e--r'c- -. ...- 
ACTIVE CROSSOVER UNIT 
This 2/3 way unit features a phase and amplitude coherent class 
A design. Variable 100Hzi1KHz 8Hz- KHz crossover fre- 
quencies. 5V/p.ts slewing rate; I 

8 
00dBA signal/noise ratio; 

<0.01% THD at IV out; 26dB gain range $395 
NEW SUBWOOFER CROSSOVER 18dB/octave; 
150Hz nominal $250 

OTHER PRODUCTS INCLUDE compander, active cross- 
over/amplifier combination, moving coil amplifier, disco mixer, 
12 into 2 microphone mixer, loudspeaker systems, passive 
crossovers. Cross - 

a division of RANK ELECTRONICS PTV LIMITED 

for the HIRE or SALE 
of LIGHTING for 
ENTERTAINMENT 

LI,t1,0 RANK 
ELECTRONICS 
PTV LIMITED 

12 Barcoo Street, East Roseville Sydney 2069. Telephone: 406 6176 
60 Rosebank Avenue, Clayton South, Vic 3169. Telephone: 541 8502 
299 Montague Road, West End, Brisbane 4101. Telephone 44 2851 
101-105 Mooringe Avenue, Camden Park SA 5038. Telephone: 294 6555 
430 Newcastle Street, Perth 6000. Telephone: 328 3933 
120 Parry Street, Newcastle 2300. Telephone: 26 2466 
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You have to be 
very confident before you 

claim anything will 
permanently remove static 

electricity from 
a gramophone record. 

Today anyone who makes a claim on behalf of a product 
had better be able to prove it. Or faster than they can say 
Norman Jesky they'll be in big trouble. 

Derek Pugh of Concept Audio confidently 
introduces to Australia a remarkable new product. 
It's called Permostat. And it permanently renders 
records free of static electricity. 

What is this thing called static? 
The contact of two dissimilar materials is liable to 

cause an exchange of electrical charge. Thus when a 

record is removed from its sleeve, subjected to cleaning 
by a pad or brush or is in contact with a stylus, the 
record surface is inevitably left in a highly charged 
state. 

What are the effects of static? 
Not unlike a common magnet attracting 

iron particles, static scavenges and draws dust 
particles onto the record surface where they 
can be pushed along the grooves, creating 
various degrees of distortion. A highly 
charged record surface can cause micro 
discharging, uneven cartridge attraction and 
alteration of the stylus tracking force, 
resulting in wow and flutter, distortion and 
record stylus wear. 

Permostat? 
Permostat is a uniquely formulated fluid 

which when applied to a record totally and permanently 
eliminates static. 

How permanent is permanent? 
It is claimed that playing a record one hundred times 

corresponds to the normally expected use of a given record 
by a consumer. This is also the number of plays used by 
record companies for evaluating their products. Tests prove 
that Permostat eliminates static for at least one hundred 
continuous plays. 

Are there any adverse effects? 
Laboratory tests confirm no detectable change in sound 

quality, surface noise, frequence response and fidelity. 
Who produces Permostat? 
Permostat has been researched, developed and 

produced by the British firm, Milty Products, a leader 
in the field of record care and maintenance, whose 
Pixall record cleaner has already won the coveted 
Japanese Grand Prix award. 

Where can I buy Permostat? 
You'll find Permostat in all good hi-fi, audio, record 

and department stores. However, if you have any 
difficulty in obtaining Permostat, please fill in the 

coupon below. 
t 

and-static 
record 

pre~vf' 
t4 iCurpiBr 

3 oX t85gj 

Dear Derek Pugh. Permostat had better perman- 
ently render my records free of static. Or I shall be 
making one or two phone calls. 

(BLOCK CAPITALS PLEASE) 

Name 

Address 

Postcode _ 

Please supply (state quantity required) 

Permostat Kit(s) @ $15.95 Permostat Refill @ $9.95 

P&P Incl. I enclose a Cheque/P.O. value $ _ - _ _ __ _ 

Concept Audio. 
Where only the very best is good enough. 

1 

Concept Audio Pty. Ltd. 
22 Wattle Rd, Brookvale, NSW. 2100. Tel: (02) 938-3700. 

CA 3J 

Permostat by Concept Audio. 
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audio engineers Solely Distributed 
in Australia by 

Amplifiers: The range of SAE Stereo Power 
Amplifiers which go from 50W per channel to 400W 
per channel were designed with one basic philosophy 
which is to incorporate the same state-of-the-art 
circuitry in every model. In the Amps; the only 
difference in the various models are power output 
and features such as LED readout or VU metre. 
Preamplifiers: SAE make a comprehensive range of 
high quality low distortion preamplifiers. All models 
include two stage Phono Circuit tape facilities and 
filters. Two of the range incorporate parametric 
equalization. 
Equalizers: There are three parametric equalizers 
in the range, all of which are three octave and 

offering, not only cut or boost, but adjustment of 
the band width and centre frequency. This flexibility 
offers the most precise form of tone control 
available. 
Impulse Noise Reduction System: This is a 
specificaly designed unit to reduce the "click" and 
"pop" (impulse noise) which are present in 
phonograph records and other program sóurces. 
Other Products in the SAE Range: Integrated 
amplifiers and preamplifiers, Time delay ambience 
systems and Electronic cross -over. 

For more details about the large range of SAE 
products, contact Audio Engineers Pty. Ltd. 

AUDIO ENGINEERS P/L 
342 Kent Street. 

SYDNEY 2000 N.S.W. 

AUDIO ENGINEERS (Vic.) 
2A Hill Street. 

THORNBURY 3071 Vic. 

AUDIO ENGINEERS (Old.) ATHOL M. HILL P/L 
SIACastlemaine Street. 

MILTON 4064 Old. 
33 Wittenoom Street. 

EAST PERTH 6000 W.A. 
AE138/FD 



audibly superior 
technically brilliant! 

Otoscan 3B 
Otoscan 3B has been designed for those who are seeking the ultimate in 

loudspeakers. Its development has taken 3 years intensive work by some of the most 
highly qualified people in the industry. No other company in the world has produced a 

loudspeaker which exhibits the synergy of modern computer -aided research and the 
very latest innovations which are to be found in Otoscan 3B. 

If you're serious in your quest for sonic perfection, you owe it to yourself to find out 
more about Otoscan 3B, a system which contains solutions to problems that still mar 
the performance of most other loudspeaker systems. 

For further information on this and others in our range of top quality hand-crafted 
loudspeakers write or call: 

Otoscan Loudspeakers, 
PO Box 480, Artarmon, NSW. 2064. 
Phone: (02) 95-0084. 
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review 

Marantz model 1300DC 
stereo power amp 
Louis Challis found this amplifier " ... an excellent exam- 
ple of careful design and planning. What has resulted is a 
first class piece of electronics." 

IT IS ONLY a few weeks since we 
tested a high powered Marantz receiver 
(the model 2600, April issue . . . Ed.) 
and as a result, the model 1300DC 
amplifier is of particular interest to us. 
One might think from the size, most 
particularly the weight, and 
unquestionably the power output 
developed by the range of. Marantz 
amplifiers and radio receivers which are 
submitted to us, that the catch cry of 
the Marantz Dompany is "big is 
beautiful". This is another particularly 
good example of the design trend which 
is still very much in vogue in the USA. 

The unit 
The appearance of the 1300DC is 
impressive. Whilst it most certainly 
would not be everybody's cup of tea, it 
is nonetheless clear that from an 
ergonomic standpoint the designers have 
done a commendable job. 

The major controls are cleverly 
aligned in the centre level of the three 
rows of controls located on the front 
panel. The front panel is unusual, firstly 

-in that it incorporates a panel fascia 
which extends beyond the main face 
by about 3 mm. This panel has, on the 
left hand side of the top row, push 
button switches for the two phono 
inputs, tuner and auxiliary, only one of 
which can be selected at a time, with 
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25 

MARA= MODEL 

10000C AMPLIFIER 
I, 

Altai 1l.ry input 
mwt-p.sv mks 
a,ewe- 1 Matt 

into 
contra 

with 

nr s 

-1 

Data: 19.11.1979 

n1>.50.pr 

..,y 

N111111811i111111N11111(i112111111 M ®® : yA 
_: i t2 

11111111NNI111IN11111111111!!11 lJ - 
®11111111 ! NIIIpIN11111IIlI®181M 
8111111111 111111N11Ia11111= ..id.(e'H > - ,N.111 011111 i 1 t 

11®111INll1lNIII11!1111111 11MIA ii 
M M MO 000 

Y...M. e..w.... 9.w b 

154 - May 1980 ETI 

.O4 1000 

2..1..0 11.1i0i11)1 A 0 eh 

push button switches for tape 1 and 
tape 2 monitor, adjacent On the right 
hand side of the escutcheon is a tone 
defeat push button, and switches for 
selecting turnover frequencies for the 
bass and treble controls of 100 Hz and 
10 kHz respectively. These can change 
the base turnover frequency from 
500 Hz to 100 Kz and the treble 
turnover frequency from 2 kHz and 
10 kHz. 

Two other filter switches are 
provided, one a low cut filter, with an 
18 dB per octave slope with a corner 
frequency of 15 Hz, together with a 
9 kHz high cut filter with similar 
characteristics. The last switch in the 
top row is a conventional 20 dB muting 
switch. 

The middle row of main controls has 
two record selector switches instead of 
the more conventional single knob. 
These select the signal source to be sent 
to either of the two respective tape 
recorders which may be connected to 
the unit. Record Selector 1 switch is 
intended to provide the input for the 
main recorder whilst the Record 
Selector 2 switch is intended to select 
the inputs of the secondary or optional 
tape recorder. Both of these rotary 
selector switches can operate 
independently of the main input 
selector push buttons and they each 

Lou. A C Ihs 
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provide facilities for direct connection 
where the audio signal from the chosen 
source, selected by the input push 
buttons, is either directly connected 
to a tape recorder or alternatively one 
tape recorder is connected to the other 
tape recorder. Possibly more important, 
they make it feasible for tape recording 
to take place from one input whilst 
monitoring or listening to another input 
which may or may not be recorded 
simultaneously and may or may not be 
re -equalised simultaneously. 

Obviously there are other ways to 
solve this problem and it does take some 
careful thought and comprehension of 
the philosophy of this design facility 
in order to prevent accidental 
disconnection of a signal source which is 
being recorded or monitored. Most 
people are obviously more used to a 
more conventional and somewhat 
simpler arrangement for providing these 
sorts of facilities, but there can be no 
denying that the concept Marantz have 
chosen does provide a greater degree of 
flexibility, even though the route by 
which it is chosen may not appear the 
most direct 

Marantz have incorporated three 
tone control circuits for each of the two 
channels? a bass, a mid -range and a 
treble control. These are vertical sliders 
with mechanical indents to simplify 
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The Marantz 1300DC stereo power amp. This one is shown in the optional wooden cabinet. 

setting. Slider controls are preferable to 
rotary switches or horizontal faders 
and are ergonomically well designed as 
they give a graphical indication of what 
is happening in a simple and direct 
manner. Between the two sets of tone 
controls for the left and right channels 
Marantz have incorporated the tape 
equalisation switch. This allows the re - 
equalisation of program content being 
fed from the record player, tuner or 
auxiliary input, and more importantly, 
being fed from the main tape recorder 
to the secondary recorder. 

In the upper position with the tape 
equaliser switch set to the "one" 
position recording should take place on 
the main recorder, whilst in the "two" 
position, onto the secondary recorder. 

Flanking this tape equalising switch 
are two peak overload lights which 
operate when either amplifier reaches 
the clipping point (200 watts output 
into 8 ohms). On the right hand side of 
the tone control circuits is a mode 
switch for reverse and normal stereo, 
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left plus right, and left or right 
respectively. The volume control is 
located at the extreme right and 
features mechanical indents and a 
calibrated 80 dB dynamic range. The 
bottom row of controls contains push 
button for selecting moving magnet or 
moving coil cartridges at phono 1 

selector input, two standard tip and 
sleeve microphone sockets, with 
sensitivity suitable for normal dynamic 
microphones, and rotary switches for 
selecting moving magnet cartridge input 
impedances. These provide for 
impedances of lk ohm, 10k, 27k, 47k 
and 100k ohms, and capacitances of 
100, 150, 220, 330 picofarads, which 
facilitates optimum termination of a 
wide range of cartridges. 

In the centre of the bottom row is 
another slide control with indent, which 
is located in the horizontal plane for 
balancing the two channels. To its right 
is a contour switch for setting the 
loudness contours. This has a sensible 
off position at the extreme anticlockwise 

,91" toawa 

end. Two speaker push buttons are 
provided for selecting system 1 and 2, 
with a minimum impedance of 4 ohms 
total. The remaining controls are a tip - 
ring -and -sleeve headphone phono socket 
and a mains power switch. The power 
switch is coupled to a LED which is 
located at top centre on the front 
escutcheon. 

The front panel is fabricated in a 
light, gold -anodised, brushed satin 
aluminium with black stencilled 
lettering. The cabinet cover is in black, 
vinyl -coated steel, with an extensive 
area of slots to provide good ventilation 
for the electronic circuitry. The rear 
panel, which is set a long way back from 
the front panel, has been restructured 
for the Australian market. It does not 
incorporate the switched and 
unswitched outlets that the Japanese 
and American models contain. More 
important, it also incorporates the very 
useful addition of DIN record/replay 
sockets to simplify inter -connection of 
the external tape recorders. 
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from 

BRIAN BAMBACH 
ELECTRONICS 

The Electronic Kings of the Hunter Valley 

O, 

$129 

_. 
er 

TECHNICS RS -M6 
Dolby Full Auto Stop Soft Eject 

$199 

. - e 
RS -M17 TECHNICS DOLBY DECK 
With Fluro Meters, Standby Timer & 
Auto Rewind/Play. Super Value! " 

% 

$179 

TECHNICS SL -D3 
Auto Direct Drive 
Rumble -75db 
Wow & Flutter 0.014% 
with Memory Repeat!! 

$499 
A A . 

NATIONAL 
RF4900 
All Band Receiver with 
digital display and F.M. 

SL -02 
TURNTABLE 

Technics Quartz 
Locked Direct Drive! 

Rumble - 78db 
Wow & Flutter from .012% 

7J,.:YI 

NATIONAL TR5000A 
AC/DC 3 -in -one 
Cassette/Radio/TV 

$489 

NATIONAL SG3000 
Slimline 3 -in -one Music Centre 
Huge 25W plus 25W output! 

Send cheque or money order only. Add $5.00 p&p. 
Finance arranged -shop customers only. 

We also stock one of the widest range of Resistors, Caps and 
Semiconductors outside Sydney! Specialising in Micro Chips. 

BRIAN BAMBACH ELECTRONICS 
670 Hunter Street, Newcastle. 
All Mall: PO Box 5148, Newcastle West, NSW 2302, Australia. 
Phone (049) 24996. Telex AA28708 BAMBAC. 
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enewgenerationof. 
factorybuilt or kitset 
Peerless loudspe . rs 

It's true most speakers look alike and that price alone 
never tells the whole story. But now the new generation 
Danish -built Peerless loudspeakers give you a recognizable 
difference in sound quality -a difference that has set 

Peerless a notch above the others for over 50 years. 
The range of new generation Peerless loudspeakers 'r t includes the fully assembled PAS series plus the money- 

savingl PLK kit -sets. Both series contain drive units with / the following characteristics. 
f Peerless 'X' Line Woofers 

+r .' Large ceramic ferrite magnets for high power handling. t Specially coated cones reduce colouration to a minimum. 
- O Cones are supported by a single -roll foam or rubber 

surround to maintain excellent linear motion. Bass response 
is clean and tight at all listening levels. 
Peerless Midrange Units 

Sealed back units prevent interaction with the woofer. 
Distortion and colouration are reduced to a minimum. The rear 
side of the cone is coated with a special damping material to eliminate 

° - : `k-- colouration. Specially impregnated polyurethane cone rim 
provides high degree of linearity. 

_ Peerless Tweeters 
Dome tweeters designed for the highest accuracy of reproduction with 

.'"" _ - low distortion flat response and wide dispersion. O The sealed back isolates the 
_ , tweeter from interference. O Specially developed dome fabric ensures no degrad- 

N ='.l . l'i ation of performance even fter prolonged heavy loading. Assembly mounted ; 0' * on a precision diecast plate where rigidity ensures permanent alignment. 
yy 1 u,1 Peerless Dividing Networks 

Peerless crossovers use air -cored chokes for maximum power handling, and special electrolytic capacitors to ensure long term reliability. All components are mounted on fibreglass printed circuit boards for maximum durability, while coded clip connectors eliminate the need for soldering. 
Power handling 

The power handling capacity is high and conservatively 
rated at 100W RMS, however, due to the high 
efficiency of Peerless speakers, the recommended amplifier 
power is between 25-100W RMS. 

Whether you settle for the smart timber -veneered PAS 
assembled series or the PLK kit -set, you're getting the same 
Danish -made Peerless quality -a quality selected by many of 
the world's most reputable names in loudspeakers, for 
inclusion in their own speaker systems. 

Cóntact us now, and discover where you can hear 
Peerless loudspeakers -then let your ears make up your mind. 

Danish -built Peerless loudspeakers, Orthodynamic 
headphones and unique car speakers are imported by the 
sole Australian agents, 

G.R.D. GROUP Pty. Ltd. 
698 Burke Road, Camberwell. 3124. Telephone (03)821256. Telex 31712 

Please send me descriptive litaarure and dealer list: 

Name 

Address 

Postcode 
1 
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Another notable difference between 
this amplifier and other units is the 
incorporation -of a fifth foot squarely 
under the middle of the unit. This 
distributes the loading which is actually 
at its greatest underneath the centrally 
located transformer. 

The inside of this amplifier is as 
impressive as any piece of professional 
equipment that we have recently seen. 
The first and most obvious feature are 
the two separate power supplies used to 
feed each of the output power amplifier 
stages. Whilst these are derived from a 
single, large fully -screened conventional 
power transformer, the actual windings 
for the two power supplies, the filter 
circuits, regulators, protection circuits 
and capacitors are completely separate. 

Visual inspection shows that the 
designers have gone to a great deal of 
trouble to provide high strength and 
good ventilation in the thermal 
dissipation paths. One was immediately 
aware of the excellent accessability for 
maintenance purposes and the extent 
of their care in maximising screening to 
minimise electrostatic and electro- 
magnetic induction problems between 
the input circuits at the rear of the 
amplifier and the switching and control 
circuits located at the front. 

In the low level circuits the designers 
have made very extensive use of flat 
ribbon cables as well as board mounted 
regulators to feed preamplifiers, to 
achieve a better performance and 
reliability. Whilst the components are in 
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standard the construction appears to be 
highly professional and this particular 
unit would obviously fair almost as well 
in professional usage as it would in its 
obviously intended role as a consumer 
based amplifier. 

On test 
The objective testing of this unit 
showed that it has excellent 
performance. The frequency response 
extends from 1.4 Hz to 150 kHz with 
the tone controls defeated. This drops 
to 82 kHz with the tone control centred. 
The input sensitivities were 12 milli- 
volts for auxiliary input, tuner and tape, 
125 microvolts for the moving magnet 
phono input and 20 microvolts for the 
moving coil input. The overload 
sensitivity for the moving magnet input 
is 280 millivolts which is more than 
adequate. 

The amplifier's output impedance is 
less than 80 milliohms, and in a real 
situation would be limited by speaker 
cabling and not by the amplifier itself. 

The harmonic distortion of the 
amplifier at the 150 watt level is 
excellent with 0.08% at 100 Hz, 0.05% 
at 1 kHz and less than 0.02% at 6.3 kHz. 
At the 1 watt level these figures are 
substantially lower, being .003$, .005% 
and .004% respectively. The transient 
intermodulation distortion is very much 
less than 0.1%, whilst the hum and -noise 
levels are better than 92 dB(A) on the 
auxiliary input, -84 dB(A) on the 
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moving magnet input, and 74 dB(A) 
on the moving coil input. The transient 
overload recovery of the unit proved 
to be impeccable. The crosstalk between 
channels is very low, but is a function 
of frequency. Even at 20 kHz this is 
still better than 50 dB and this is 
obviously the result of the use of two 
separate power supplies. 

Subjectively 
We were unable to technically fault any 
of the unit's measured parameters and 
so we proceeded to our subjective 
evaluation. We first monitored the 
output through two pairs of high- 
powered JBL110 loudspeakers. The out- 
puts could be readily pushed to 110 dB 
at three metres with no significant 
distortion. We then evaluated the 
amplifier with a pair of Quad electro- 
static speakers. The lack of coloration 
and the unit's performance was quite 
impeccable. We noted at the maximum 
gain position that the hum and noise 
levels were inaudible on any of the 
selected programme content and at any 
of the listening levels at which we 
played the equipment. 

Whilst the facilities are, in the main, 
conventional it became obvious that if 
one intended to dub from one tape 
recorder to another the record selector 
facilities provided by the two selector 
knobs provided distinct advantages over 
the more conventional controls with 
which we are accustomed. Whilst we 
were impressed by, and found the major 
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controls ergonomically attractive, the 
actual number of controls and their 
distribution did not immediately 
provide a feeling of ease. Obviously, 
with continuing use such discomfort 
would soon be obviated by familiarity. 
But unlike some of the other American 
amplifiers which we have recently tested 
we feel that the ergonomic concepts of 
this unit, independently from their 
technical functions, have been well 
thought out and these are backed up by 

excellent electronic design. 

Summary 
The Marantz 1300DC amplifier is an 
excellent example of careful design and 
planning. What has resulted is a first 
class piece of electronics. Whilst we do 
not personally like the styling, once 
again we have to admit our grudging 
admiration for the circuit designers 
who have produced such an excellent 
piece of equipment. 

MARANTZ MODEL 1300DC 
STEREO AMPLIFIER 

Dimensions: 416 mm wide x 146 mm high 
x 430 mm deep. 

Weight 24.5 kg. Price: 
Manufactured by Marantz Company of U.S.A. 

Absolute copyright in this review and 
accompanying measurements is owned by 
Electronics Today International. Under no 
circumstances may any review or part thereof 
be reprinted or incorporated in any reprint or 
used in any advertising or promotion with- 
out the express written agreement of the 
Managing Editor. 

HARMONIC DISTORTION: 100Hr 16Hs 6.3kHz 

(at rated power of 150 watts 2nd -74.9 -83.7 -79.5 dB 

MAAANTZ 

MEASURED PFRFORMANCE OF into 8R m.346 Volta) 3rd 

4th 

-62.6 

-93.5 

-66.8 

-95.2 

-82.9 dB 

dB .130000 AMPLIFIER (S.N. 918010087) 

lour a cn.r and A..ocuw Pry Lid Sto -93.5 dB 

TIID 0.076% 0.046% 0.013% 
:REQU6xY RESPONSE: Tone. Controls Centred 100Hr 1koal 6. )kHz 
(-3d3 re 1 watt, 0.5V Left: 1.30v to 828112 (at 1 watt into 811) 2nd -71.2 -86.7 -89.4 dB 

Input to Aux.) Right: 1.4112 to 85k11z 3rd -75.1 -95. dB 

Tone Controls Defeated 4th 

5th 

-86.2 

-86.1 

dB 

dB Left: 1.292 to 115kHr 

Right: 1.30r to 11560v TH0 0.033% 0.005 % 0.004% 

SENSITIVITY: 
Loft Right 

TRANSIENT INTERMODULATION DISTORTION: 

(for 1 watt in 80) Aux: VIII 120V (3.15602 square wave 6 15k0v 

Toner: 120V 12mV Sins wave 4,1 (Output 150watta) Less than 0.1% 

Tape: 120V 12mV 
NOISE L HUH LEVELS: 

Phono 001)125ÚV 1250V 
(re 1 watt into 811) 

overload 280mv 2B0mv 
(with volume control set for Aux. -82dB(Lin) -92dB(A) 

Phono(NS)200V 20pV 
1 watt output with. P00no (Nºt), 72dB (Lin) -84d8(A) 

INIVT IMPEDANCE: Left Right 
0.50 input (Aux) Phono(MC)-60dB(Lin) -7448(A) 

Aux, 3911) 39611 
5mV input (Phono too) 

Tuner, 3961) 3961) 
0.5mv input (Phoro MC) 

Tape, 39611 39611 
MAXIMUM OUTPUT POWER AT 

CLIPPING POINT: 

and other values of Phono (01)47611 476(1 (IHF-0-202) 

iap dance as per spec. Phone(MC)501( 501) (20 S buret repeated at 1140 P -P 

5005 intervals) 203 Watt. 
OUTPUT IMPEDANCE: lkhr = 80 Millinhms Dynamic Headroom - 1.3 d8 (re 150 Watts) 
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Philips Public 
Address Equipment 

-heard around the world 1111111115AAAAA\\\\\\\\ 

:::>:.PHILIPS 
Your local distributer is 

NSW - C & K Aldridge Sound Systems, Ph. (02) 747 1355 `:::.®®®®® VIC - Alltune, Ph. (03) 877 5353 
TAS - Video & Sound Services, Ph. (002) 34 8822 
SA - Werner Electronics, Ph. (08) 268 2766 
WA - Electro Accoustics Company, Ph. (09) 444 8688 
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Announcing a very special product; 

i 
i 

i 

RECORD PRESERVATIVE 

TWO 

AWARDS 
IN TWO 
YEARS! 

1978 
In 1978 DISCPROTEC won the coveted 
Grand Prix Gold Award'in Tokyo. 

HI-FI 
GRAND PRIX 
AWARD 

AudioVideo 
iss 

AuailoVideo 
1979 

for fidelity of sound reproduction, 
design engineering, 

reliability, craftsmanship 
and product integrity. 

1979 
Awarded by retailers and critics in the 
U.S.A. The 1979 "Audio -Video" Hi -Fi Grand 
Prix Award. 

WHAT IS DISCPROTEC? 
It's both a lubricant and an antistat which 
forms a layer only about three millionth of an 
inch thick on the playing surface of your re- 
cords. This layer eliminates all static charges, 
vastly reduces friction, and seals the playing 
surface. It is so thin it is "invisible" to your 
stylus, yet its chemical bond is so strong it 
remains effective for 100 plays or more, or 
over a decade of storage.DiscProtec formula 
(patents pending) is unique, and offers be- 
nefits not available from other record preser- 
vatives. 

HOW DOES DISCPROTEC WORK? 
You simply spray DiscProtec fluid on your 
record. The liquid "carrier" immediately 
evaporates, leaving a tiny amount of solid lub- 
ricant and antistat. A few moments of buffing 
and DiscProtec is evently distributed to 
create a sub -microscopic layer of protection. 
Surface static charge is eliminated and sur- 
face tension is vastly reduced, creating a very 
slippery surface (you can actually feel the 
change as you buff). It is this layer, just a few 
dozen molecules thick, which will protect 
your records from further deterioration dur- 
ing playing or storage. 
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 Eliminates static for 100 plays or more 
Records may be played over and over with 
no increase in surface noise or harmonic 
distortion 
Eliminates static buildup even after years 
of storage 
Improves regular record cleaning 
Reduces record and stylus wear 
Protects records from environmental at- 
tack, and loss of vinyl plasticizers 
Compatible with all types of records, all 
common record cleaning methods 
Improves playability of worn and dam- 
aged records 

1 

R 

Available through 
all leading record 
bars, hi-fi shops 
and department 

stores. 

GOIDRIAG 
.e 

REGSTERED TRACE MARI( 

Di stri buted by : 
NEW SOUTH WALES 
SYDNEY 

NEWCASTLE 
AGENT: 

VICTORIA 
MELBOURNE 

AG ENT: 

QUEENSLAND 
BRISBANE 

SOUTH AUST. 
ADELAIDE 

TAS 
AGENT: 

WESTERN AUST. 
AGENT: 

COLORING AUDIO INDUSTRIES 
NATIONAL ADMINISTRATION 
5th Floor, 69 Clarence St.. Sydney 2000 
4th Floor, Warehouse, Sales & Service 

JENSEN DISTRIBUTORS 
5 Hudson St., Belmont Sth 2280 

GOLDRING AUDIO INDUSTRIES 
1st Floor, 42 Berkeley St., Carlton 3053 
RADIO PARTS 
562 Spencer St., West Melbourne 3003 

Ph. (02) 290 1455 
Telex 24905 

Ph. (049) 45 4997 

Pn. (03) 347 5177 

PM (03) 32 9788 

COLORING AUDIO INDUSTRIES 
40D MIlsom St., Coorparoo 4151 Ph. (07) 398 8044 

COLORING AUDIO INDUSTRIES 
Shop 7, Sampson Rd., Semaphore Park 5019 Ph. (08) 49 2064 

TASMANIAN RECORD COMPANY 
10 Cameron St., LaunCeston 7250 Ph. (003) 31 5588 

S.J. PONTAGUE & ASSOCIATES 
20 Oxford St., Leedervllle, Perth 6008 Ph. (093) 81 6044 
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Akai PS -200T tuner 
Incorporating the latest in technological features, this tuner 
... is one of the most exciting we have evaluated". 

WITH ALL the attention on digital 
quartz watches, synthesizers and other 
esoteric equipment, it is not surprising 
that many manufacturers should offer 
receivers and tuners with digital displays 
for the frequency selection and other 
features which are in keeping with the 
electronic revolution. 

Akai have recently released their new 
PS range of preamplifiers and separate 
power amplifiers. It is not surprising 
that the PS200T is designed to 
complement these two pieces of 
equipment. This tuner is remarkably 
large but, quite apart from its size, is 
particularly attractive. The front panel 
has a brushed satin aluminium front 
into which is inset a bronze anodised 
escutcheon. In the top left hand section 
of this insert is the digital display. This 
utilises large, green numerals and letters 
to designate the mode of operation, the 
frequency and other information. 

The FM or AM mode and the 
frequency, in either MHz or kHz, is 
designated on the display. The display 
also indicates whether a preselected 
station is in operation and if the pre- 
selection function is being utilised. At 
the top right hand corner of the digital 
display are five bezel lights to show the 
incoming signal's relative strength, a 
display to show whether the FM 
frequency lock is operational and a 
multipath signal indicator to alert the 
user of the presence of signals with 
significantly different path lengths 
which are the antennae and the stereo 
detector. 

The last indicator in this area 
operates when a stereo signal is detected 

. by its pilot tone so that the user can tell 
whether he is listening to a stereo or a 
mono station. On the right of this 
display are three touch controls of the 
basic type utilised for all operational 
functions, with the exception of the 
mains switch. The uppermost control 
stops the frequency scanning and locks 
it, except when the automatic preset 

control is operating. Belowthis are two 
arrow -shaped top controls to select 
either an upward or downward scanning 
mode. If these are operated at the ends 
of the frequency range on either the FM 
or AM mode the switching cycle 
reverses itself automatically and 
proceeds to scan in the opposite 
direction unless stopped by the control 
or through the selection of a preset 
station. 

Immediately below the digital 
display and the upward/downward 
scanning touch controls is a row of 
fifteen preset station selector touch 
buttons together with a memory light 
and memory activator switch. These 
controls, which provide fifteen 
memories for FM, are activated through 
touching the memory switch with a 
frequency selected on the display and 
then subsequently touching one of the 
preset station controls which then 
'remembers' that particular frequency. 

Features 
Unlike a previous generation of 

synthesizer tuners that we examined 
some years ago which forgot the 
frequency the moment the mains was 
turned off, Akai have incorporated a 
little battery pack at the rear of the unit. 
In the absence of mains power, like the 
proverbial elephant, the memory 
remains operational and does not forget. 
Notwithstanding, even without the 
batteries, the CMOS circuitry has the 
capacity to remember for some minutes. 

The heart of the memory system is a 
four -bit, one chip microcomputer which 
holds all the data and with the preset 
address memory which can memorise up 
to thirty stations. Frankly, there are less 
than fifteen AM stations that I would 
"want to remember" and regrettably 
only four FM stations in Sydney at the 
moment. Even so, the facility is there 
even though the stations may not be. 

The other controls are also neat and 
equally clever. Apart from the normal 

FM/AM, FM mono and stereo manual 
scanning, the automatic scanning 
capabilities and options involved therein 
are particularly clever. Firstly in the 
manual scanning mode, the unit jumps 
in 9 kHz increments on AM and in 
50 kHz increments on FM. These 
frequencies have apparently been 
chosen to suit Japanese requirements 
for the US version makes use of 10 kHz 
AM and 100 kHz FM increments. With 
the manual control selected it is only 
necessary to touch the upward or down- 
ward scanning control which increments 
in single steps for a single touch or 
cycles automatically through the 
frequencies if the finger remains on the 
control for more than 11/2 seconds. 

The receiver cycles up or down 
automatically looking for a station 
carrier with reasonable strength which it 
locks on to for approximately six 
seconds unless, stopped. Otherwise it 
recommences its search process. It is 
not a good idea to look for a low 
strength signal in the auto mode as it is 
liable to scan over such a station and 
ignore any detected, in preference to 
another station with a higher signal 
strength. If the stereo mode is selected 
the search sequence stops each time the 
receiver detects a strong signal which it 
again holds for six seconds before 
recommencing its search programme. 

In the preset mode the receiver will 
scan between the preselected stations 
only, locking on to that station for only 
six seconds unless stopped. 

The only controls at the extreme 
right hand side of the escutcheon are 
the FM sensor/muting control which are 
normally in off position and which 
should be only depressed when tuning 
for a weak signal. A "level one" switch 
is provided which cuts interstation dis- 
tortion generated prior to the input of 
the receiver, and which cannot be 
adjusted out. A "level two" control is 
provided for variable adjustment of the 
detection/muting level making use of a 
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muting level control at the rear of the 
receiver. Other controls are two 
optional stages of intermediate 
frequency filter bandwidths which are - 
60 dB at +/- 300 kHz in the narrow 
mode and -50 dB at +/- 400 kHz 
bandwidth in the wideband mode. 

The choice would undoubtedly be 
very valuable in America and Japan but 
as yet is of little significance in Australia. 

The rear of the receiver has very few 
controls. The controls that are there 
consist of a distant or local FM sensitivity 
switch, a 75 ohm coaxial socket for the 
FM antenna, a special earth and aerial 
socket for AM, a distant or local switch. 
for the AM band, a muting level control 
which works in conjunction with the 
level 2 variable control on the front 
panel of the receiver, two independent 
level controls for the left and right 
channels audio output, and a pair of 
fixed and variable coaxial audio outputs 
for feeding to the associated tune 
amplifier. 

The mains connection is by means of 
a mains cord which differs from the 
brochure which shows the use of an 
IEC socket. The battery compartment 
is located at the top of the panel and it 
accepts three Ph volt penlight cells to 
maintain the digital memory. 

The inside of the equipment looks 
more like a piece of computer 
electronics than a piece of consumer 
electronics! The unit is divided into 
three sections. At the right hand front is 
the microprocessor and digital memory 
board which also contains the 
programmable counters and the logic' 

for the digital display. This is effectively 
screened off from the radio frequency 
tuner section which, not so surprisingly, 
does not contain normal tuning 
capacitors of the type we have grown 
to accept in FM and AM receivers. 
Instead of the conventional tuning 
section, both the FM and AM sections 
of this receiver incorporate digital 
quartz synthesizers to provide precise 
RF and mixer frequencies. These are 
followed by a multistage surface 
acoustic wave (SAW) filter and 
conventional ceramic filters in the 
subsequent stages. Akai does not say 
much about the surface acoustic wave 
filters but they are obviously very 
effective and precise. 

The rear of the tuner contains a 
fancy regulated power supply for the 
circuitry together with the intermediate 
frequency stage filter located in its own 
sepárate screened can well isolated from 
the rest of the circuitry. 

The microcomputer controlled 
synthesizer gives a more precise tuning 
performance than other systems and is 
coupled with a phase -locked loop which 
eliminates the possibility of further 
drift. These operate with variable 
capacitance diodes to control the local 
oscillator frequency. 

Test results 
The RF sensitivity of this receiver falls 
a little short of what we would have 
otherwise expected from this unit. In 
particular, in the wide band mode the 
sensitivity is 1.3 microvolts for 20 dB 
signal-to-noise ratio with the input 

".. P41 M.. 

mm mm 
GM. _.- 40 

switch set to the distant position, 7 
microvolts when set to local. 

In the AM mode in the distant 
position the sensitivity is 190 microvolts 
for 20 dB signal to noise ratio with 30% 
modulation and 2.6 millivolts in the 
local position. These figures may appear 
reasonable but suffer a little because of 
the absence from the lack of a tuned 
radio frequency stage which add so 
much to improve the overall signal-to- 
noise ratio and selectivity in 
conventionally designed radio receivers. 
The ultimate signal to noise ratio of the 
unit with 1 mV across at the input is 

67 dB which is good considering that 
the program content has a far lower 
signal to noise ratio. 

The FM band frequency response is 
particularly flat, being -3 dB down at 
20 Hz and 16 kHz with the notch at 
19 kHz extending down to 25 dB as a 
result of the effective removal of the 
pilot tone signal. The channel separation, 
as measured by our signal generator, is 
better than 37 dB midband and is 
limited by the generator performance 
rather than by the receiver. There is no 
significant difference between the FM 
audio response in either wide band or 
narrow band modes and so there is no 
loss of signal quality by utilising the 
narrow band position. 

The AM response is smooth but 
uninspiring with a bandwidth extending 
from 70 Hz to 2.2 kHz at the -6 dB 
points. This makes it very suitable for 
listening to soap operas and the races. 
It is a shame that the designers of such 
equipment. do not allow for the quality 
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e've .got news 
for you: 

How many times have you seen build -it - 
yourself electronic and hi-fi kits and thought: . 

`No way could I build anything like that!' 

11THE GOOD NEWS~ 
All of our Playmaster hl fi kits come with a highly detailed, 
step-by-step instruction manual - with far more construct- 
ional details than you'll find in the magazines. If you can hold 
a soldering iron and read simple English you can build one of 
these kits (yes, we even show you how to solder!) 
And just in case you run into difficulties, there's our exclusive 
'Sorry Dick, it doesn't work' repair coupon with allows you to 
have your kit repaired in our service centre for a token fee. 
Plus our 7 day satisfaction guarantee: examine the kit, read 
the instructions - then if you feel the kit is beyond you, 
return it within 7 days.for a full refund! 
What have you got to lose? 
And you'll save hundreds of dollars by doing It yourself. 
Compare commercial equivalents: they're hundreds of dollars 
dearer. And each Playmaster audio component is perfectly 
matched - electrically and aesthetically -to the others in the 
series. 
As we've said before: 'They look so good and work so well 
your friends won't believe you built them!' 

¡Superb Playmaster Seakers) 
Just a couple of hours of your labour - and you'll have a set of 
speakers to be proud of. The hard parts are done for you: all 
woodwork is ready to fold together and glue. Rebates for the. 
speakers are cut. The wiring is supplied in a no -soldering colour 
coded loom: just push the lugs onto their terminals! 
Your choice of three superb systems to cater for any size system; 
any size room. Each box is finished in an attractive imitation 
walnut veneer, they look so good you don't even have to fit the 
beautiful sculptured acoustic foam grilles supplied. 
Designed by Neville Williams, Editor 
in Chief of 'Electronics Australia'. 
3-751 12" 3 -WAY SYSTEM 
75 litre cabinet, with 12" bass 
deser. Has tone controls, too! 

$284.00 pr 
3-53110" 3 -WAY SYSTEM 
53 lore 'mid sized cabinet 10" bass 

diner. 3 speakers 

$224.00pr 
3-2618" 3 -WAY SYSTEM 
Smaller 28 fitre ,enclosure suits hats, 

etc Ideal for budget systems, too. 

$149.50 pr 

IR 

NOW YOU CAN! 
Playmaster hi fi components 

The perfect partners for your Playmaster speakers: a Playmaster amplifier, 
or a Playmaster tuner. Or tailor your sound to suit your environment with a 

Playmaster graphic analyser and equaliser. All with the quality of design 
you'd expect from Australia's largest selling electronics magazine. 
Each of the Playmasters was designed by Leo Simpson, Technical Editor 
of Electronics Australia. And with the exclusive features added by Dick 
Smith Electronics- like bronze anodised front panels, matching imported 

. knobs, plated chassis, etc etc, your Playmaster will be a winner! 

Playmaster Forty Forty 
Stereo Amplifier: 
Very simple to build, perfor- 
mance equal to amplifiers two 
and three times the price) 
Cat K-3411 $129.50 
Twin Twenty Five: 
Don't need so much power try 
the twin 25. 25W rms per 
channel; ideal for compact 
speaker systems. 
Cat K-3410 $105.00 
Digital Tuner/Clock 
Superb AM and FM tuner with 
digital readout plus clock. The 
tuner module is pre -built! 
Cat K-3494 $129.50 
Graphic Equaliser 
Have your sound the way YOU 
want it. Easy to build kit gives 
you 'tailor made' response! 
Cat K-3500 $99.50 

NOTE: All units shown with 
optional walnut vinyl veneer 
sleeve: Cat H-3113 $8.50 

NOW: A PLAYIJASTER 
GRAPHIC ANALYSER 

,.. Two projects in one. Analyser lets you 
set up the system to best possible : standard,(use with graphic equaliser); 

Il ..:,' > also doubles as power output meter. 
l; f ' ' . ; : Leds flash in sympathy with music 

` according to level (up to 400 watts) 

$99.50 .Get the most from your system: and 
impress your friends! 

GO ON - HAVE A GO: G 
YOU CAN p0 1T! 

DICE SMITH EL1CTRONICS 
SEE OUR OTHER ADVERTS IN THIS MAGAZINE FOR OUR STORE ADDRESSES AND RESELLERS 
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of transmission which our local AM 
stations provide and provide an AM 
band width of comparable quality to 
the FM. In practical use the ergonomic 
design of this receiver can only be 
described as simply delightful. The 
controls are quickly mastered, and 
provided you have hooked up a suitable 
aerial the quality of sound and the ease 
with which a station can be selected is 
inspiring. 

Once the local stations have been 
selected, logged and recorded by the 
preset station facility their reselection 
takes virtually all the hard work out of 
what can sometimes be a laborious task. 
The quality of the signal we received 
on the FM was excellent and that from 
the AM, passable. 

With only a 100 mm length of aerial 
on the rear of the receiver it happily 
picks up local stations on FM but 
requires a somewhat better aerial for 
AM reception (at least 'A metre of wire 
even without the benefit of an earth). 
With the addition of two good aerials, 
one for FM and one for AM, this unit 
can pull in distant stations with very 
reasonable ease. 

Summary 
The quality of the sound is in general, 
terms as good as some of the best 
tuners and receivers we have listened to 
but the sensitivity is not as good as the 
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very best. It is apparent that this unit 
has been designed for people who are 
not looking for the ultimate in radio 
frequency performance but are looking 
for the ultimate in ergonomic 
performance and an appearance to 
match. 

The Akai PS -200T Tuner is one of 
the most exciting tuners we have 
evaluated, but at a selling price of $899 
recommended retail, will tend to 
discourage the majority of people who 
could most appreciate its functional 
beauty. 

I 

= 
5000 10000 70000 40000 0 A B C U 

(1I1212112) 'A e C Le. 

THE AKAI PS -200T FM/AM DIGITAL 
QUARTZ SYNTHESIZER TUNER 

Dimensions: 440mm wide x 90mm high 
x 443mm deep 

Weight: 7.8 kg. Price: $889 rrp. 
Manufactured by: AKAI Electric Co., 

Tokyo, Japan 

Absolute copyright in this review and 
accompanying measurements is owned by 
Electronics Today International. Under no 
circumstances may any review or part thereof 
be reprinted or incorporated in any reprint or 
used in any advertising or promotion with- 
out the express written agreement of the 
Managing Editor. 
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Now your newsagent can solve your urgent parcel problems. 
This TNT Courier Overnight Satchel has just turned available only in Sydney, Newcastle, Wollongong, Gosford 

your friendly newsagent into an air freight depot. For $8.75 and A.C.T. ). Just address the satchel and leave it with your 
you can send anything that fits inside to almost anywhere in newsagent. TNT Courier collect it, air freight it overnight 
Australia. Overnight. You don't have to wrap a thing. The and deliver the next morning. 
bag is tough, waterproof and tear resistant. The TNT Courier Suburban Satchel is for overnight 

You can buy TNT Satchels at most newsagents local deliveries in all mainland capitals (and 
thro ughout Australia. (At present in N.S.W., they are soon Hobart) for just $5.00. 

TNT Courier Overnight Satchels. Anything, anywhere,overnight. COURIER 
A Speedy Communications product. `Anything which fits inside the satchel may be sent almost anywhere in Australia, overnight. 
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An Air Force Ae 0,_;10 tia;- 
Opportunities no shop floor 
Apprenticeship can offer. 

Right now, you can take an Air Force 
Apprenticeship and become a specialist in 
Airfrarrles, Armaments, Radar, 
Communications, Propulsion Systems, Flight 
Systems or Motor Transport. 

Full time training recognised and 
respected by Australian employers. 

For the first 21/2 years, you will be taught on 
some of the most up-to-the-minute equipment 
under the expert guidance of professional 
instructors. In modern laboratories, classrooms 
and workshops. 

Understandably, when you have completed 
your initial training we expect you to spend 
another 61/2 years working for us. On fell adult 
pay of course. 

It's not easy! 
Success demands application. And a 

disciplined approach to work. As an Air Force 
Apprentice you'll be required to study in your 
own time. And regularly sit for exams. The 
rewards are there. Many Apprentices go on to 
become Officers. 

It's not all work. 
You will have stacks of time to relax provided 

you're on top of your studies. At both training 
bases (Wagga Wagga and Laverton) excellent 
sports facilities abound. Gyms, football 
grounds, golf courses, swimming pools, tennis 
courts and many clubs. 

What about entry qualifications? 
You need to be 15 and under 17 years at time 

of entry, an Australian citizen or able to meet 
our nationality requirements. We also expect 
you to have passed (or be in the process of 
passing) your * 10th year of formal schooling 
with above -average marks in maths and science 
with a physics content. And be reasonably fit. 

The scope for the future is enormous, in the capital' city nearest you. 
On completion of your Apprenticeship, you'll Yes! I am interested in an Air Force 

be part of a team servicing, repairing and , Apprenticeship. Please send metull detaits.% 
testing some of the most advanced and r 
sophisticated aircraft and equipment in the 
country. The technology of the future will 
be in your everyday working life. 

Apply now! 
Air Force Apprenticeships are very 

popular. So the sooner you have a chat 

17 

You're 'ii body 
in Ti. Air Pone 

Authorised by Director -General Recruiting Dept. Defence 

with a Careers Officer the better. The address 
is in the phone book and there's no obligation. 

Alternatively send or phone for the facts: 
Brisbane: 
226 2626 
Wollongong 
28 6492 
Hobart: 
34 7077 

Townsville: Sydney. 
71 3191 212 1011 

Wagga: Canberra: 
21 1100 82 2333 
Adelaide: Perth: 
223 2891 325 6222 

Newcastle: 
2 5476 
Melbourne: 
61 3731 

* 11th year will be required for 1982 entry for 
Certificate of Technology Scheme. 

00 UM MI lee 

To: 
AIR FORCE CAREERS 

OFFICER, G.P.O. Box XYZ 

Name: 
Mr 

Address 

IS State: Postcode', 

Dateof8irth / % , , AfAP23Q_PP.30 
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WE GET MANY enquiries from readers 
wanting to know where they can get kits 
for the projects we publish. This list is 
a guide to suppliers of kits and compo- 
nents for ETI projects. 

We have only listed the projects 
published in the last few years, with 
their dates of publication, so this page 
can also be used as an index, even though 
kits are not available for some of them 
(as far as we know). Any companies 
who wish to be included in this list 
should phone Jan Collins on 334282. 
Printed circuit boards 
Those suppliers listed against specific 
projects here are able to supply pc 
boards for those projects. Printed circuit 
boards for every project ever published 
in ETI are available through the fol- 
lowing companies (to the best of our 
knowledge): 
RCS Radio Radio Despatch Service 
651 Forest Rd 869 George St 
Bexley NSW Sydney NSW 2000 

For current projects and a more 
comprehensive list of pc board suppliers 
refer to the Shoparound page in this 
and previous issues. This list will be 
updated roughly every four to six 
months. 

Key to Companies 

A Applied Technology Pty Ltd, 1A Paterson Avenue, 
Waitara, NSW 2077 

B Bit Edge Electronic Agencies. 115 Parramatta Road, 
Concord (PO Box 1005, Burwood North 2134). 

C J.R. Components, PO Box 128, Eastwood, NSW 2122. 

D Dick Smith Electronics P/L, Cnr Waterloo & Lane Cove 
Roads, North Ryde, 2113. 

E All Electronic Components, 118 Lonsdale Street, 
Melbourne, Vic 3000. 

F Tasman Electronics, 12 Victona Street, Coburg, Vic 3058. 

J Jaycar Pty Ltd, PO Box K39, Haymarket, NSW 2000. 

K S M Electronics, 10 Stafford Court, Doncaster East, Vic 
3109. 

L Ellistronics, 289 Latrobe Street, Melbourne, Vic 3000. 

M Mode Electronics, PO Box 365, Mascot, NSW 2020. 

N Nebula Electronics Pty Ltd, 15 Boundary Street, 
Rushcutters Bay, NSW 2011. 

O Orbit Electronics, PO Box 7176, Auckland, New Zealand. 

P Pre -Pak Electronics, 718 Parramatta Road, Croydon, 
NSW 2132. 

R Rod Irving, PO Box 135, Northcote, Vic 3070. 

Silicon Valley, 23 Chandos Street, St. Leonards, 
NSW 2065 

W Willis Electronics, 993 Hay Street, Perth, WA 6000. 

Y Trilogy, 40 Princes Highway, Fairy Meadow, NSW 2519. 

for projects 
Project Electronics 
041 Continuity Tester 
042 Soil Moisture Indicator R,B 
043 Heads or Tails Circuit (Oct 76) . W,R,D,E,A,F,B,Y,L 
044 Two Tone Door Bell (Oct 76) . W,R,D,E,O,A,F,B,V,L 
045 500 Second Timer 
047 Morse Practice Set W,D,O,A,B,Y,L 
048 Buzz Board W,D,A,B,Y,L 
061 Simple Amplifier (Oct 76) W,R,D,E,A,B,Y,L 
062 Simple AM Tuner (Mar 77) W,D,E,B,Y 
063 Electronic Bongos R,D,A,B,Y,L 
064 Simple Intercom (Nov 76) W,A, 
065 Electronic Siren W,R,D,E,O,A,B,Y,L 
066 Temperature Alarm (Dec 76) W,D,E,A,B,Y,L 
067 Singing Moisture Meter D,B,Y 
068 LED Dice Circuit (Oct 76) W,R,D,E,A,B,L 
070 Electronic Tie Breaker (Jan 77) 
071 Tape Noise Limiter (Jun 78) R,E,F 
072 Two -Octave Organ (Jun 78) W,D,B,Y 
081 Tachometer (Mar 77) W,E,O 
082/ 

528 Intruder Alarm 
083 Train Controller 
084 Car Alarm ...., W,R,D,E,A,B,Y,L 
085 Over -rev Alarm W 
086 FM Antenna W 
087 Over -LED W,E 
088 HI -Fl Speaker ' W 

Test Equipment 
132 Experimenter's Power Supply (Feb 77) E,O 
133 Phase Meter (Apr 77) E 
134 True RMS Voltmeter (Aug77) E 
135 Digital Panel Meter (Oct 77) E 
136 Linear Scale Capacitance Meter (Mar 78) 
137 Audio Oscillator (May 78) W,D,E 
138 Audio Wattmeter (Nov 78) E,B 
139 SWR/Power Meter (May 78) 
140 1GHz Frequency Meter -timer (Mar 78) 
141 Logic Trigger (Jan 79) E 
142 High Current Power Supply (Feb 79) W,E 
143 Curve Tracer (Jan 79) W 
144 Expanded -scale RMS Voltmeter (Jun 79) E 
148 Versatile Logic Test Probe (Jul 79) E,L 

Simple Projects 
243 Bip Beacon (Apr 77) 
244 Alarm Alarm (Feb 77) F 
245 White Line Follower (Nov 77) F 
246 Rain Alarm (Apr 78) F 
248 Simple 12V to 22V Converter (Jul 78) W 
249 Electronic Combination Lock (Apr 79) E 
252 The Passionmeter (Aug 79) 
253 Electronic Grenade (Hot Potato) (May 79) 
254 Egg Timer (Jun 79) W 

Motorists' Projects 
316 'Transistor Assisted Ignition (May 77) W,E,O,K 
317 Rev, Monitor Counter (Jul 77) E 
318 Digital Car Tacho (Jul 78) W,E,K 
319 Variwiper MK II (Sep 78) W,E,O 
320 Battery Condition Indicator (Apr 79) E,L 

Audio Projects 
448 Disco Mixer (Nov 76) W 
449 Balanced Microphone Amp (Nov 76) .. W,D,E,J,F,Y 
450 Bucket Brigade Audio Delay Une (Dec 77) .... W,E 
451 Hum Filter (Jul79) D,E,F 
455 Class A Headphone Amp (Nov 78) 
470 60 W Amp Module (May 79) ... W,R,E,F,B,P,L,A,V 
471 High Performance Stereo Preamp Control 

Unit (Jun 79) W,R,E,F,B,P,A,V,L 
472 Power Supply - the Series 4000 Stereo 

Amp (Jul 79) W,R.E,F,B,A,V,L 
473 Series 4000 Moving -coil Cartridge 

Preamplifier F,J 
480 50-100 Watt Amp 

Modules (Dec 76) W,R,D,E,J,O,A,Y,L 
481 12V 100 Watt Audio Amp (May 77) R,E 
481 High Power PA/Guitar Amp (Jun 77) W 
482 Stereo Amp (Jan 77) 0,E 
482 Stereo Amp Part 2 (Feb 77) 0,E 
483 Sound Level Meter (Feb 78) E 
484 Simple Compressor Expander (Jul 77) E,A 
485 Graphic Equaliser (Jun 77) W,E,J,O 
486 Howl -round Stabiliser (Nov 77) J 
487 Audio Spectrum Analyser (Feb 78) E 
489 Audio Spectrum Analyser 2 (Apr 78) E,J 
490 Audio Compressor (Dec 78) 
491 Simple Graphic Equaliser (Mar 79) W,E 

W,R,E,A 
W,R,E,L 

495 Transmission Une Speakers (Aug 77) 

Miscellaneous 
546 GSR Monitor (Mar 77) W,E 
547 Telephone Bell Extender (Jun 77) E 
548 Photographic Strobe (May 77) W,E 
549 Induction Balance Metal 

Detector (May 77) W,D,E,L 
550 Digital Dial (Aug 78) E,O 
551 Light Chaser (Sep 78) W,E,O 
552 LED Pendant (Sep 78) A 
553 Tape/Slide Synchroniser (Oct 78) E 
556 Wind Speed/Direction Indicator (Dec 78) 
557 Reaction Timer (Feb 79) E 
558 Mast -head Strobe (Feb 79) E 
559 Cable Tester (Mar 79) 
575 Portable Fluorescent Light Wand for 

Car, Camping (Aug 79) W 
577 General Purpose Power Supply J 
581 Dual Power Supply (Jan 77) W,E,Y 
582 House Alarm (Jul77) W,E,O,A, 

House Alarm - 
Installation Instructions (Aug 77) W 

583 Marine Gas Alarm (Aug 77) D,E,M 
585 Ultrasonic Switch (Sep 77) R,D,E,O,F 
586 Shutter Speed Timer (Oct 77) E 
587 UFO Detector (May 78) 
588 Theatrical Lighting Controller 

(Nov 8 Dec 77 Jan 8 Mar 78) N 
589 Digital Temperature 

Meter (PCB135) (Dec 77) E 
590 LCD Stopwatch (Oct 78) O,N 
591 Up/Down Presettable Counter (Jul78) D,E 
592 Light Show Controller (Aug 78) E 
593 Colour Sequencer (Dec 78) 
594 Development Timer (Apr 79) E 
595 Aquarium Lamp Controller (May 79) 

Electronic Music 
602 Mini Organ (Aug 76) W,D,E,A 
603 Sequencer (Aug 77) W 
604 Accentuated Beat Metronome (Sep 77) E 
605 Temp Stabilized Log -exponential 

Converter (Sep 78) 

Computer Projects 
630 Hex Display (Dec 76) E,A 
631 ASCII Keyboard (Dec 76) W,E,O,A 
631 Keyboard Encoder (Apr 77) W,E,O,A 
632 Video Display Unit (Jan 77) E,O,A 
633 TV Sync Generator (Jan 77) E,A 
634 8080 Educational/Prototyping 

Interface (Jul, Aug 78) 
635 Microcomputer Power Supply (Sep 77) 0 
637 Cuts Cassette Interface (Jun 78) V,E,A 
638 Eprom Programmer (Jul78) W,E,A 
639 Computerised Musical Doorbell (Mar 78) A 
640 S100 VDU (Apr, May, Jun 78) W,O,A,V 
641 S100 Printer (Sep 78) O 
642 16k S100 RAM Card (Feb 79) K 
650 STAC Timer (Nov 78) E,A,L 
651 Binary to Hex Number Converter (Jun 79) E 

Radio Projects 
712 CB Power Supply (Jun 77) W,E 
713 Add-on FM Tuner (Sep 77) 
714 VHF -Log -Periodic Antenna (Feb, Mar 78) 
715 VHF Power Amplifiers (Nov 77) 
716 VHF Power Amplifiers (Jan, Feb 78) 
717 Crosshatch Generator (May 78) W,D,E,A,Y 
718 SW Radio (Oct 78) E 
719 RF Field Strength Indicator (Nov 78) 
720 2m VMOS Power Amp (Jan 79) 
721 Aircraft Band Converter (Mar 79) W,E 
722 Antenna for Aircraft Band 

Converter (May 79) 
724 Microwave Oven Leak Detector (Jul 79) D,E,B 
725 Simple SSB Generator employs Polyphase 

Network using Standard Components (Aug 79) E,L 
730 Get Going on Radioteletype (Aug 79) E,L 

Electronic Games 
804 Selectagame (Nov 76) 0 
804 Selectagame (Rifle Project) (Mar 77) O 
805 Puzzle of the Drunken Saibr (Oct 77) 
806 Skeet (Jan 78) O 
810 Stunt Cycle TV Game (Jun 78) D,O 
811 TV Tank Game (Oct 78) O 
812 Wheel of Fortune (Dec 78) 
B13 Race Track Game (Jan 79) O 
814 The 'Dinky -Die' (Aug 79) 
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I was a 4K weakling 
till I took Dr Digital's 
64K dynamic RAM course 
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ONE DOESN'T EXPECT advertising 
copywriters to be all that technically 
accurate when it comes to preparing 
advertisements for the daily press, just 
so long as what is said is not too wide of 
the mark or hopelessly vague. 

A West Australian reader spotted an 
advertisement in a local daily, The 
West Australian (10-3-80); for STC's 
new Telefax document transmission 
machine which broke all the rules 
without (hopefully) breaking the law. 
Here's what it read: 

"For the business that truly needs 
instant information delivery STC Tele- 
fax Facsimile is the instant answer: 
Documents, plans, photographs, in 
fact any printed matter can be sent 
interstate or across the city and be on 
the right desk in 3 minutes flat Think of 
it as your 3 -minute interstate courier. 

"Today, STC has the technology to 
turn information into laser light 
and back again, by using optic 
fibres. These optic fibres will replace 
yesterday's huge data transmission 
cables; they are threads of glass, fine as 
human hair. Their advantages are vast 
because their size is so small. Just one 
tiny fibre can carry as much informa- 
tion as a giant telephone cable as thick 
as your arm" (our emphasis). 

Einstien, Planck, Shannon and co. 
were mere dabblers, eh? 
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Space spectaculars 
First came "A Space Odyssey: 2001", 
the archetypal science fiction/fan- 
tasy/prediction space spectacular 
(cross out whichever term is not 
applicable). 

Then came a seven/eight year 
drought, followed by "Star Wars". A 
cowboys-&-indians/cops-&-robbers 
movie, only set in the vast, four- 
dimensional panorama of space. 

Hot on its heels came "Star Trek; the 
motion picture", a revamp of the an- 
cient TV series (borrowing concepts 
from "Superman: the movie" and 
"Star Wars"), and "Alien", a meld of the 
recently popular horror/supernatural 
epics, plus a number of lesser rivals 
known for their meteoric rise and fall, 
and little else. 

You could have laid very good odds 
on the Disney empire getting into the 
act somewhere along the line and be 
assured of winning, if you could have 
found a bookie to take the bet Sure 
enough, their contribution to the rash 
of space spectacular productions in 
the closing years of the last decade 
(depending on when you count the de- 
cade from ...) is "The Black Hole". 
This seems to borrow from such di- 
verse fields as the 'disaster' movies 
(like "Airport" and "Concorde"), the 
space spectaculars that preceeded it 
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and the cowboys/indians - cops/ 
robbers formulae of old. 

The Black Hole seems to be the 
penultimate in the 'space opera' genre. 

What next - "The Seven White 
Dwarfs"? 

Very red faces dept. 
Our April Dregs column noted that 
June and November 1976 were two 
bad months for certain staff members 
of our illustrious rival E...A... 

The column stated that those issues 
inadvertently featured ETI's Australian 
and UK advertising sales managers 
(respectively) on E...A....'s June 
front cover and page 26 of their 
November issue. 

Our comment that E...A....'s front 
cover featured our (then) sales man- 
ager Howard Jenkins was published in 
the belief that the statement was cor- 
rect. We now understand from 
E...A...'s editor -in -chief and from 
Howard Jenkins that the pix was actu- 
ally of E...A...'s Greg Swain. 

The November pix did feature ETI 
UK's sales manager but the pix ac- 
companied a feature put out by the UK 
Information Service (concerning Vie- 
wdata) and there was no way that any 
other magazine could know that the pix 
was that of one of our own staff. 

We unreservedly apologise for any 
embarrassment caused. 

170 - May 1980 ETI 



AND IT'S ALL IN OUR COLOUR CATALOGUE 
The truth is, JVC have always produced real hi-fi 
components and we believe this current range 
represents JVC's finest range ever. Here are some 
real innovations and performance features to whet 
your appetite:- Quartz locked turntables with un- 
canny accuracy; Receivers/Amplifiers, some with 
built-in SEA Graphic Equaliser and DC, class A/B 
amplification; Cassette deck with JVC automatic 
computerised tape tuning; Computer designed 
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speaker systems; Separate but matching JVC 

components designed to compliment one another, 
perfectly. And all this real hi-fi know-how is yours 
...merely for the 
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If you think they look different, 
wait till you've heard them! 

Just fill out this coupon and we'll fill you 

in on what's available and new in terms 
of JVC hi-fi entertainment...and it's all 
FREE! 

Name 

Address 

Postcode 
WT1323/ETI/79 

I am especially interested in... 

Cassette Decks 
Matching Systems Amplifiers 

E Speakers 
E Turntables 

Receivers 

Just address your 
s envelope to... 

JVC Hi -Fi Advisory 
Service, 
Post Office Box 307, 

1 North Ryde, 

N.S.W. 2113 

IN EN all MI MI 
JVC 

the right choice 



What you see ón. the meters 
you'll hear n the tape. 
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Technics Mil r 
Stereo Cassette Deck 
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Including the latest ideas is audio 
technology in modestly priced hi-fi 
components is a principle to which 
Technics is committed. 

The inclusion of our most accurate 
metering system, the FL (fluorescent) 
bar graphs in the RS -M17 model 
cassette deck is another example. 

To make an accurate recording you 
need accurate meters. The FL meters are 

'Dolby is the trademark of 
Dolby Laboratories Inc. Technics Advisory Service, P.O. Box. 319, North Ryde, N.S.W. 2113 
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electronically controlled so response 
time is instantaneous. Each bar length 
is proportional to the sound level, and 
there's no overshoot -a characteristic of 
conventional needle -type meters. The 
meters give direct parallel readout for 
instant comparison between channels. 

Other practical features on the 
RS -M17 cassette deck are rewind auto - 
play, so you spend more time listening to 
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your tapes and less time just pressing 
buttons; the highly reliable Super. 
Permalloy head; 3 -position tape 
selection for optimum results from the 
tape type you use; and Dolby* noise 
reduction system. 

You won't find a similarly priced 
cassette deck with more features than 
the RS -M17. See for yourself and your 
Technics dealer. 

Technics 
T79.32 


