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SONY
THE ONE AND ONLY

The Sony CDP101 
The magic of digital audio 

becomes a magnificent reality.
Digital Audio is a revolution. The greatest 

advance in home music reproduction since the 
gramophone 
record. As youd 
expect, Sony is the 
leader of this 
revolution with its 
magnificent 
CDP-101 player 
that offers you 
original studio 
master quality at 
home.

For the 
technically minded, 
the specifications 
read more 
convincingly than 
any superlatives 
• flat frequency 

response over the entire audible range • dynamic 
range and signal to noise ratio over 90dB • perfect 
channel separation • immeasurable wow 
and flutter • negligible distortion.

Sony’s CDP-101 uses an 
optical laser pick-up 
(incorporating three micro 
processors), it is easier to 
use than a conventional 
turntable and connects 
easily to your existing 
system.

Other features 
include • fully 
automatic linear skate 
front disc loading

• automatic music sensor • dual function digital 
readout of playtime • audible fast forward and 
reverse • 10 function wireless remote control.
Compact Discs Last Forever

Just 12 cms in diameter, the Compact Disc 
plays up to 60 minutes of music. It’s protected from 
scratches, dust and finger prints by a plastic 
coating; and because the pick-up is a laser beam, 
deterioration is non-existent. Reproduction remains 
perfect virtually forever.

Hundreds of titles will be available with many 
more to follow from major companies such as CBS.

CDP-101 Specifications

Frequency Range
Dynamic Range 
S/N
Channel Separation 
Harmonic Distortion 
Wow and Flutter

5Hz-20kHz ±0.5dB 
morethan90dB 
more than 90dB 
more than 90dB (at 1kHz) 
less than 0.004% (at 1kHz) 
immeasurable

The CDP-101 will be generally available May 1 thoughout Australia but for a demonstration now, contact Sony for the name of your nearest dealer. 
Sydney (02) 2660655, Adelaide and N.T. (08) 2122877, Brisbane (07) 44 6554, Perth (09) 3238686, 

Melbourne (03) 4193133, Launceston (003) 443078, Wollongong (042) 715777.
AUDO372
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Our new switchmode power supply 
has an adjustable output voltage 
from 3 to 5OV and a maximum 5A 
output at voltages up to 35V. The 
first article this month discusses the 
general principles of switchmode 
operation. See p58.

FEATURES
PLANES THAT RADAR CAN’T SEE War by stealth 12
WIND GENERATORS PT. 2 Alternators and gearing 18
EA EQUIPMENT REVIEW Trio CS-2100A oscilloscope 106
50 & 25 YEARS AGO Copyright problems, anti-gravity research 103
COMING NEXT MONTH: Exciting new projects 140

SPECIAL OFFERS AND COMPETITION
EA/SENNHEISER SPECIAL OFFER Sennheiser HD-40 stereo headphones 41 
EA/PARAMETERS SPECIAL OFFER Parameters 7040 digital multimeter 53
EA/MARANTZ CROSSWORD COMPETITION Win a compact disc player 45

HIFI, VIDEO AND REVIEW
SERVO SYSTEMS IN VIDEO TAPE RECORDERS How they work 22
PRODUCING COMPACT DISCS A look at what’s involved 36
HIFI REVIEW Marantz CD-73 Compact Disc Player 44

PROJECTS AND CIRCUITS
ELECTRONIC ROULETTE WHEEL Gamble away to your heart’s content 48
50V/5A POWER SUPPLY PT.1 High efficiency switchmode design 58
BALANCED 8-CHANNEL MIXER PT. 2 Performance and construction 66
ALCOHOL BREATH TESTER Don’t blow your licence 82
CIRCUIT AND DESIGN IDEAS VIC-20 cassette interface etc 72

This alcohol breath tester could be a 
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ICS helped take me from 
fish and chips to silicon chips.”

— A true ICS student story.

It’s a long way from the counter of 
a take away food bar to an electronic 
technician’s work bench. But that’s what 
George Raftou achieved in under three 
years with ICS training. This is his story.

"I wanted a career, but Fd left school 
early, so I didn't have much hope. I couldn't 
afford to go on apprentices wages. And 
because of my education they wouldn't even 
have me at tech.”

That was three years ago, about the 
time George saw the International 
Correspondence Schools coupon in a 
magazine.

"I don’t know why I picked 
electronics. I just figured with all the stereos 
and TV's around there seemed to be a lot of 
opportunities.”

Study on full wages.
"The best thing about ICS was that I 

could study when it suited me and earn 
good money at the same time.”

ICS guided study helped George 
progress quickly. Systemised lessons, study 
notes and the guidance of a tutor make ICS 
programs one of the most personalised 
methods of learning. You learn at your own 
pace, taking time over difficult areas, rushing 
through subjects known to you.

After just one year, George passed his 
first PMG exam. This enabled him to join an 
electronics school that normally wouldn't 
take anyone who had left school so early.

"I joined halfway through the year, 
but was right up with the class,” George told 
us.

Today, George Raftou works with a 
leading electronics company servicing

calculators. He hopes the next promotion 
will see him in die company's computer 
division. All that achieved in less than three 
years.

Turn your hobby into 
a career.

Like George Raftou you can use ICS 
training to enter the world's fastest growing 
industry.
Check die ICS electronics courses listed 
below then nominate a specific course in the 
coupon. We’ll send you information without 
cost or obligation.

1. Basic Electronics.
2. Electronics Technician. Approved bv 

TETIA.
3. Electronic Instrumentation and 

Control Systems.

4. Electronic Technology'.
5. Electronics Maintenance.
6. Radio-Electronic Telemetry': electrical 

and electronic aspects of telemetering.
7. Amateur Radio Operator’s Certificate 

of Proficiency.
8. Digital Electronics.
9. Data Processing.

10. TV Servicing. Approved by TETIA.
11. TV Principles.
12. Electrical Engineering Technician.
13. Electrical and Electronic Drafting.
14. Automobile Electrician.
15. Industrial Electrician.
16. Electrical Mechanic.

International Correspondence Schools 
(A’sia) Pty Ltd. 400 Pacific Highway, 
Crows Nest, N.S.W. 2065
Tel: (02) 43 2121.

I am interested in the following course/s (please specify'.)

Mr/Mrs/Miss........ ...................................................................
Please Print Bankcard

Address....................................................................... .............................................................................................
..... ...................... ;.....................    .'...................... Postcode........................................
Occupation.... ............................................................................................... Age..................................................

Phone........................,...................
Tick here if currently full time student. Q

Write to your nearest ICS city : International Correspondence Schools.
Sydney: 400 Pacific Highway', Crows Nest, N.S.W. 2065 Tel: (02) 43 2121.
Melbourne: 18-20 Collins Street, Melbourne, VIC. 300 Tel: (03) 656 1950.
Brisbane: 131 Elizabeth Street, Brisbane. QLD. 4000 Tel: (07) 221 0178.
Adelaide: 28 Grenfell Street, Adelaide. S.A. 5000 Tel: (08) 219 4154.
Perth: PO. Box Dl57, Perth. W.A. 6001 Tel: (09) 321 8530.
New Zealand: 45 Courtenay Place, Wellington 1. N.Z. 0547 ICSj

ICS 074 M&W
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Nobble the drink/driver
This month we are featuring an alcohol breath tester as one of our constructional 

projects. It uses a semiconductor gas sensor and is similar in principle to a number of 
commercial breath testers which can accurately reflect alcohol content in blood. Our 
project is presented more or less lightheartedly since without accurate calibration it 
cannot be taken seriously.

Even so, with the rough calibration procedure described in the article it could be a 
useful instrument. It could, for example, indicate that a person still has a substantial 
blood-alcohol content on the morning after a "binge". That is a very useful attribute 
and could avoid a number of serious possibilities for the person concerned, such as 
loss of driver's licence, injury to self or others, or loss of life.

The big qualifier in all of this is that the driver concerned would have to be 
conscientious in using the tester. First, he or she would have to turn it on, wait for it 
to "purge" itself and do the test. And then, if the result is that the driver has a 
substantial blood alcohol content, he must decide not to drive. The question is, how 
many people are sufficiently responsible to do this?

Unfortunately, the evidence is such that a large number of people still deliberately 
drink and drive. The early success of the random breath testing appears to be 
wearing off. Partly this is because people perceive that the risk of being caught is r t 
as great as they first thought; partly it is because the tests are not truly random. In 
NSW at least, testing cannot be performed in the vicinity of hotels and clubs.

When you think about it, this represents a particularly callous compromise on the 
part of the politicians and lobbies concerned. It balances the likely loss of business 
and employment against an unmeasureable amount of human misery.

Finally, there is evidence that some people, having been tested and duly charged 
with having been over the limit, are then allowed to drive away! They may eventually 
lose their licence but that is not at all certain. They can drink and drive another day.

To my mind the drink/driving laws will have to be far more rigidly enforced to solve 
the problem of our unacceptably high road toll. The penalty for driving with more 
than the prescribed blood alcohol content should be automatic loss of licence for a 
six-month period and a heavy minimum fine. Breath testing by itself cannot work.

Leo Simpson
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zero inflation- zero
BUY EAKLY TO AVOID ALL SPECIALS SHOWN ON THESE PAGES ARE EITHER THE SAME

CONSUMER FLOP -CONSUMER FLOP 
CLUB, HOTEL, HOSTEL & MOTEL MANAGERS

PLEASE NOTE
Cat LA5006

— Contains Americium 241 
Ionization Chamber

— Contains very loud solid state 
buzzer

— 12 month factory warranty.

AO’*'"'

One of the greatest consumer flops of the last decade was the Ion­
ization Chamber Smoke Detector. Even though it is a brilliant 
product (reliable compact, easy installation, fail-safe etç) it just did 
not sell. Human nature being what it is finds safety-oriented products 
just not worth the investment. We all know that accidents and fires 
never happen to US!! As smoke is the greatest killer in a fire, the mar­
ket research gurus thought that such a product would have a wide 
appeal. When they were $49.50 no-one wanted them. The price fell 
to a very reasonable $29.50 and still they stayed on the shelf. We have 
now been instructed to clear them for less than J4 of $29.50.

A BARGAIN - ONLY $14.50

INCREDIBLE WIRE & CABLE SALE!!
We have made an amazing scoop purchase of quality cables. Because 
we do not have the room in our warehouse we must move it FAST! 
Sorry, you must buy in 100 metre quantities (as the cable is on 100 
metre hanks) - but CHECK THE SAVINGS!!
Cat. No Description Sale Price Normal Price SAVE
WB1701 Fig. 8 light duty 

Grey Spkr. cable $7.50 $15 (100m) 50%
WB1702 Fig. 8 med. duty 

Grey Spkr. cable $8.50 $18 (100m) 54%
WB4504 Twin screened 

(round sheath) 
audio cable $20 $42 (100m) 52%

WB2000 75 ohm TV light 
duty coax $18 $28 (100m) 35%

UP TO 54% OFF NORMAL 100m COST!!
JUMBO SPEAKER CABLE
Now you can have super­
quality cable without breaking 
the bank! Each conductor 
contains a MASSIVE 259 
strands of 0.12mm wire!! It 
could carry 30 amps! Great 
for Hi Fi or high power amps.

Only $2.50/m 
100m $2.00/m

Cat WB1732

LIQUID 
CRYSTAL 
DISPLAY

ONLY $2.95 each 
$2.50 each 10+ AMAZING LOW PRICE!

We have done it again! Once again Jaycar has secured a quantity of 
valuable LCD displays. Once again we are passing them on to you at 
prices that will make our competition green with envy!
Basically we have a 5 digit x 18mm nigh (that's BIG) LCD display. 
But there is a snag, and here is where you save. Normally this display 
would sell for around $20 - if it had the connecting pins bonded to 
the glass substrate. But this display just has the metallization on the 
glass substrate. Too hard to connect you say? No, not at all!?
We have discovered that a humble Molex pin is JUST PERFECT as 
a connector! You slip the Molex pin onto the edge and superglue it 
in place. You then have a permament connection, a great LCD display 
and have saved a fortune to boot! (Instructions for fitting the Molex 
pins as well as FULL DATA and connection diagrams on tne LCD are 
supplied.
And what do you pay for this LCD display? Only $2.95 each or 
$2.50 each 10 up. Staggering value. Cat. ZM901 5
Pack of 50 Molex pins (only 42 required) Cat. PI6540 Only $1.00

CAR 
COMPUTER

A BARGAIN

SAVE $20 
MAY ONLY

HURRY LIMITED $TOCK$H!

The Sparkrite Car Computer has been acclaimed as easily the best unit 
in the under $200 market in Australia. We believe that it has features 
that make the $700 units look silly!
But despite the devaluation of the dollar and despite inflation for the 
month of MAY ONLY we are slashing $20 OFF the normal price. 
That's right! You save but you must be quick!! We have strictly 
limited stocks and when new shipments arrive the price could well 
go over $200!
We don't have a great deal of space to list the dozens of features 
here but hurry if you want to join the hundreds of Australians who 
are SAVING MONEY DAILY with the Voyager Car Computer. 
(Note professional drivers could recoup the cost of the unit within a 
year after adopting more economical driving habits as shown by the 
computer).
THIS OFFER IS STRICTLY LIMITED TO THIS MONTH ONLY! 
REMEMBER! THE VOYAGER GIVES INSTANT FUEL CONSUMP­
TION AS YOU DRIVE ALONG - IN L/100 Km OR MPG!
Cat. XC2010 $179 SAVE $20

FEATURES
- INSTANT FUEL CONSUMPTION IN LITRES/100KM AND 

MPG!! (MOST OTHERS HAVE ONLY ONE OF THE ABOVE) 

JUST SWITCH FROM ONE TO THE OTHER AS YOU DRIVE 

ALONG.

- INSTANT SPEED, TIME AND OTHER FUEL DATA

- VISUAL AND AUDIBLE EXCESS SPEED ALARM

BELOW $200 ONLY $179

JABBER GRABBER FLOP
We thought that you would agree with us that a good quality FM 
home antenna would be a good idea. You didn't, and we got caught 
with stock.
What to do? Well they are STILL a great FM antenna for home use, 
but at this new price you would be silly if you did not grab one for 

reception. (For more info see our ads around NOV-DEC 
1982). The Jabber Grabber sold for $29.50. well, sort of sold anyway, 
t was probably too expensive. But at $19.50 - another story.

We aren t making anymore after this and it does work well. If you 
need ground plane whips they are only $7.95 each.

R GRABBER — Cat. AA2002 $19.95
FM WHIPS for ground plane or car FM reception
Cat. AA2003 $7 95 each
Special car base for whips — Cat. AA2004 $2’95 each

BELOW CO$T EA& ETI
But only at our Carlinyford store. That's right, to encourage you to visit our Carlingford store you can buy 
the LATEST ISSUE of EA or ETI for ONE DOLLAR! That is definitely BELOW our cost price. But ONLY 
at the carlingford store.
(The post and packing charges make mail ordering EA & ETI uneconomical)

PLEASE DO NOT ASK FOR THIS OFFER AT OUR YORK STREET STORE

only $1
LOW
COST 
WALKIE 
TALKIES

SUPER VALUE!

BELOW COST

ONLY

12.50
ea

Last year we sold hundreds. This year despite sales tax increases and 
inflation we have held the old prices!!
FEATURES: Crystal controlled transmitter

Morse code send
Voice send
Inbuilt antenna

Of all the low cost walkie-talkies that we have seen, these work the 
best



devaluation sale!
PRICE AS 12 MONTHS AGO, LOWER OR HAVE NOT BEEN REVALUED! DISAPPOINTMENT!

low cost hi f i
3 - WAY SPEAKER SYSTEM 

$29.95 a set
2 SETS (6 SPKR) FOR STEREO 

ONLY $49.96

That’s right a 3-WAY Hi Fi speaker kit from only S24.98!!
Each kit contains a massive 10” (250mm) woofer, cone midrange and DOME tweeter!! You also get, at 
no extra charge, the special crossover capacitors!
The system is rated at approximately 20 watts RMS so it is ideal as an economical but reasonably power 
ful main Hi Fi unit or as a second system for another room or outdoors.
Each 3 way kit comes with a recommended enclosure design which you can build yourself easily!
You would normally pay well over S60.00 for the equivalent from major kit speaker suppliers so thr. 
represents an outstanding bargain!

BUT HURRY ONLY 250 PAIRS
Sensitivity of system 93dB/1m/1 watt
Cat AK 3700
P.S. Bonus. These speakers are made in JAPAN, not a South Asian country.

Woofer not to 
same scale as 
other components

FREE!
Ill Fl

CABINET
DESIGN

XVI II!
EACH

SET

Fully 
Guaranteed

$4g5O

INTRIGUING
$36ÆÔ

For years and years 240V mains powered strobes have been selling for 
between $30 and $40. Even kits are around $36. So why is it that! 
Jaycar can sell a 240V strobe — guaranteed — for $12.50?

COMPUTER 
TRANSFORMER 
BARGAIN nn cn

s 29.50

We can tell you for a start that we're 
Even at $12.50 we're doing OK.
Why so cheap?
Well they were made for a well known 
(Quality Control) Department rejected

not selling

electronics 
them on

them below cost

chain. Their Q.C.! 
the grounds that|

We have secured a quantity of a power transformer at a never-to-be 
repeated price. This transformer is ideal as the basis of an S-100 
power supply, but can be used for many other computer or general 
power supplies.
SPECS: Primary 240V AC — Secondary 1: 15VAC 2 amp — Secondary 
2: 15VAC 2 amp — Secondary 3: 8VAC 8 amp.
A typical DC supply could be +15V DC @ 1.5A & 5V DC @ 8A
or ±12V DC @ 2 A & 5 V DC @ 8 A.
This transformer would normally sell for around $50
only $29.50. Brand new stock.

around 5% of them were faulty. That was an unacceptable figure con­
sidering the very good name that the chain has in this country. All | 
goods were rejected (even the 95% good ones) and sent back to the! 
importer.
The importer came to us with his problem. We said that we would sell 
them PROVIDED we could offer a 90 day guarantee on the item.
Whilst all stock has been checked and the duds weeded out we STILL 
feel that even at $12.50 you deserve a comeback if we sell you faulty 
goods.

iSo that's it. You get a 240V strobe that is perfectly OK for $12.50.
} Compare THAT with the $36.50 that you will pay elsewhere.
: It's almost too good to be true except for one thing. It's true.
FULL 90 DAY WARRANTY - Cat. XM7005

MORE EDGE CONNECTOR BARGAINS
Over the past 6 months we have sold thousands of quality PCB edge connectors. And STILL we have 
more bargains!!

Edge Connector No.1 Cat HE 8655
This component has a 0.1” pitch 72 way (2 x 36) configuration. Each contact is heavily gold plated and bi 
furcated for lower contact resistance The 0.025 square terminations will PC mount or take one level of 
wire-wrap. The body is moulded in high quality Diallyl Phalate with integrally moulded mounting feet on 
the ends. Outstanding quality for the price.

1 - 9 $2 .95 
10+ S2.45

Edge Connector No.2 Cat HE 8656
This component has a 0.156" pitch 86 way (2 x 43) configuration. Once again each contact is heavily gold 
plated and bifurcated. The termination is of the solder lug type. The body is identical in fashion to the HE 
8655

1 9 S3 45
10 * $2 95 Mai I Order By

BANKCARD12pni Iburs ni^it 8 30pm
SHOP HOURS CARL INGE ORD 
Mon Fri 9am 5 30pm Sat ‘
SHOP HOURS SYDNEY 
Mon Fri 8 30am 5 30pm Sal 8 30am 12pm Ihurs miÿil 8 30pm

NUMBER 1 
FOR KITS

I SYDNEY SHOWROOM

125 YORK SIRI I I PHONE (02)264 6688 
TELEX 72293

I CARLINGFORD SHOWROOM
Cm (.ARI INGf ORI) H, P| NNAN I HI I ROAD

PHONE (02)872 4444

IM AIL ORDE RS & CORRE SPONDE NCE 

BOX K 39 HAYMARKI I.SYDNIY AXX) 
POST AND PACKING CHARGES

I $5 $9 99 ($1 50) $10 $24 99 ($3 20) 
$25 $49 99 ($4 50) $50 $99 99 ($ft 50) 
$100 or more ($8 00)

.. Rs
Via Your Phom



News Highlights

Spacelab heralds new era of space manufacturing
Factories in space may one day pro­

duce materials which cannot possibly be 
made on Earth if research by European 
and United States organisations pays off.
"Materials processing in future space 

factories may in time be more important 
than the use of space for telecom­
munications satellites" says Johannes 
Schubert, head of the space division of 
Messerschmitt-Boelkow-Blohm, the main 
aerospace company in West Germany 
and a leader in European plans for 
manufacturing in orbit.

A milestone on the path towards the 
commercial use of space will be the 
launch later this year of Europe's mann­
ed "Spacelab" on board the Space Shut­
tle. The product of 10 years of develop­
ment by the 11 nation European Space 
Agency, Spacelab is made up of two 
modules, one pressurised and manned 
by technicians and a pallet containing ex­
perimental apparatus open to vacuum.

The Space Shuttle will carry Europe's 
Spacelab into orbit later this year.

On its first mission Spacelab will carry 
out solar and Earth sensing experiments 
as well as tests of various materials 
under weightless conditions, but officials 
of ESA see this as only the first step.

If the technical problems of launching 
large orbiting structures can be over­
come and finance is available from 
governments and industry, large fac­
tories could be operating in orbit by the 
year 2000, Jacques Collet, an ESA plann­
ing official has stated.

Considering the cost of launching 
materials into orbit, the best candidates 
for space manufacturing are products of 
great value which can be made more ef­
fectively (or perhaps exclusively) under 
weightless conditions, from lightweight 
raw materials which take up little 
volume. Promising areas include 
metallurgy, pharmaceuticals and 
crystalography.

A number of US companies have 
already signed agreements with NASA to 
carry out experiments on board the 
Space Shuttle. These experiments will be 
carried free of charge as long as the 
results are made public.

Video is big business 
says Time Inc
When Time magazine put a computer 

on its "man of the year" cover in January 
this year it knew what it was about. The 
magazine's parent, Time Inc, has had 
extensive experience with computers, 
cable television and video distribution.

Time's cable system, American Televi­
sion and Communications, is the largest 
in the United States, and its cable ser­
vice, Home Box Office, has nearly 12 
million subscribers and has just gone into 
the movie business. A Teletex service is 
also under development.

The importance of the video division of 
Time Inc became apparent last year 
when it overtook publishing as the com­
pany's largest source of income. One of 
Time's newest and costliest ventures is 
TV-Cable Week, a magazine introduced 
last month listing cable offerings and 
available cable services by geographic 
area. Time executives say that the week­
ly, in which they plan to invest $US100 
million over the next five years, has a big­
ger potential market than any of the 
group's other magazines.
Home Box Office has also gone into 

partnership with Columbia and CBS to 
make movies, and has introduced

Reagan under fire on research controls
Tight controls on the disclosure of results of research and 
development in the United States would not only fail to enhance 
national security but could be a “disaster” for the country’s 
research position and worldwide competitiveness according to 
representatives of the electronics industry.

The Reagan administration is cur­
rently attempting to tighten up con­
trols over the publication of research 
results, arguing that many "militarily 
critical" aspects of research are too 
readily available. In response' the 
National Academy of Sciences has 
called for unfettered dissemination of 
new findings and research results.

Multinational corporations such as 
IBM and General Electric Co also 
argue that tighter controls on 
disclosure will do more harm than 
good. IBM's vice president Lewis 
Branscomb states that new obstacles

children's programs on its cable service, 
including a new show by Jim Henson, 
creator of "The Muppets".

Time Inc has also been buying up cable 
TV franchises around the country and 
has launched an intensive effort to sign 

President 
Reagan - 
wants to 
restrict 
"militarily 
critical" 
technology.

to transferring proprietary informa­
tion to its own foreign plants "could 
be catastrophic" for a company that 
earns more than half its profits from 
overseas operations.

up subscribers. Chief executive officer of 
Time Inc, Mr J. Richard Munro, 
acknowledged that cable systems are ex­
pensive to set up, but claims "there are 
few places we can spend money better 
than in basic cable television".
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New optoelectronics course 
at University of NSW

In response to an international shortage of trained 
specialists in lasers and optoelectronics a new series of 
courses has been introduced for the first time this year at 
the University of NSW. The courses are offered to third 
year students in the School of Physics and aim to provide 
direct experience in the design, construction and operation 
of typical laser systems and other optoelectronic devices.

Senior lecturer Dr George Paul of the School of Physics 
believes that the current shortage of trained technical staff 
is hindering the growth of an industry which is likely to 
become very important to Australia. In less than 20 years 
lasers have been applied in a host of industries, including 
chemical and metallurgical processing, and have become 
important in medicine, defence and communications.

Dr Paul says that the courses will bring Australian 
students up to date with developments in the optoelec­
tronic industry. "Students will experience design, construc­
tion and operational aspects of many types of lasers as well

Paul Szabo (left), Andrew Venning and Dr George Paul 
(right) examine laser equipment at the University of NSW.

as a spectrum of optical systems. Project work will include 
a study of laser processing of materials and the results of 
such work will be very useful to supplement our current 
store of knowledge on laser use."

Problems for Japanese robot makers
Robot manufacture in Japan is faltering 

in the face of falling sales and increasing­
ly difficult demands from customers.

The leading manufacturer, Fujitsu- 
Fanuc, has cut production back from 100 
machines per month to 70, and Kobe 
Steel, a manufacturer of spray-painting 
robots, expects sales to fall short of the 
300 target for the 1982 fiscal year. 
Kawasaki Juko also expects a 25% drop 
in sales this year.

Reasons given for the slowdown in­
clude the world recession, difficulties in 
the automobile industry, one of the main 
customers, and inadequate sales 
organisations.

In an effort to overcome the slump in­
terest is turning towards the develop­
ment of integrated automatic systems

The steam loco: set for a comeback?
With the increasing price of oil, and 

constrained by the high capital cost of 
electrification, US railway interests are 
looking at a modern version of the steam 
locomotive as an answer to high railway 
running costs.

The original steam locomotive died out 
because it was woefully inefficient; only 
about 5%, compared with a diesel at 
around 30%. It also created a lot of 
smoke and other pollution. So the em­
phasis is on a "modern version" which is 
designed to overcome these 
shortcomings.

An American firm, American Coal 
Enterprises, has designed a completely 
new style steam loco which does not 

(rather than stand-alone robots working 
on production lines designed for 
humans), combined with an earlier ex­
amination of the requirements of 
customers and the provision of more 
versatile robot designs.

A greater interest in combining 
sophisticated electronics with robot 
systems is also evident. The recent 
agreement between electronics com­
pany NEC, robot manufacturer 
Dainichikiko and the market analyst and 
trading company Sumitomo Shoji in­
dicates a concerted effort is being made 
to combine expertise from several fields 
in future robotics activities. Previously 
robot manufacturers often ignored the 
latest developments in electronics, and 
left their product to go it alone in the 
marketplace.

even look like a conventional steam 
train. In fact, it looks more like a pair of 
modern diesel locos.

Its firebox will be computer controlled 
(no fireman) to ensure minimum smoke, 
gases, cinders, dust or ash, and max­
imum heat from the coal. It is expected 
that this should raise the efficiency to 
15%.

In model form only at the moment, the 
planned prototypes will be called ACE 
3000, and production is scheduled to 
begin at the end of this year. With diesel 
fuel now costing over four times that of 
coal, for the same energy, the company 
f' els that its new steam loco has a bright 
future.

Micros could help 
disabled to walk

A 22-year-old American student, Nan 
Davis, took 20 steps late last year. They 
were faltering, with most of her weight 
supported by an adapted parachute 
harness, but they were a significant 
achievement — the first steps she has 
taken for four years, since being paralys­
ed in a car crash on the night of her high 
school graduation.

Miss Davis is believed to be the first 
paralysed person to "walk" using an ex­
perimental "computer-controlled elec­
trical stimulation-feedback system" 
developed at the biomedical 
laboratories of Wright State University, 
Ohio.

Dr Jerrold Petrofsky, the director of the 
laboratory, and Dr Chandler Phillips, an 
expert in cardiac muscle mechanics, 
designed and programmed the com­
puter control unit that has allowed peo­
ple with spinal injuries to exercise 
paralysed muscles, ride a bicycle, and 
now in at least one case, walk.

Electrodes are attached to the patient's 
paralysed leg muscles and to a non­
paralysed muscle elsewhere in the body. 
The computer interprets nerve signals 
sent to the non-paralysed muscle and re­
directs the message to the legs.

For her first walk Nan Davis was wired 
to a small desk top computer, although 
the Wright University researchers are 
planning equipment which can be car­
ried in a shoulder bag. The ultimate aim 
— still many years away — is to allow the 
paralysed to walk again by implanting 
microprocessors under the skin near 
paralysed muscles to take the place of 
the surface electrodes used at present.
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NEWS HIGHLIGHTS

Contract to AWA for Aussat ground stations
Australian participation in manufacture 

of equipment for the AUSSAT domestic 
satellite has received a boost with the 
award by Hughes Aircraft Corporation of 
a contract to AWA Ltd to build part of 
the ground facilities for the system. The 
contract, worth more than $5 million, is 
the first awarded by Hughes under its 
commitment to involve Australian 
industry in the satellite program.

AWA will build two components for 
the Tracking, Telemetry Command and 
Monitoring station to be located in 
Sydney. An alternative TTCM station will 
be built in Perth, with monitoring 
stations in Adelaide and Brisbane.

The role of the stations is to ensure that 
the two AUSSAT satellites are correctly 
positioned in space some 36,000km 
above the equator, and that the

switching system in the satellites is 
operated correctly.

The two components to be built by 
AWA are the Communications Systems 
Monitor, which measures specific 
parameters of the communications 
system and spacecraft, and the Station 
Management Sub-System, an automated 
facility to assist staff to run the TTCM 
stations efficiently.

AWA will be responsible for the 
overall design, manufacture and supply 
of both components for the ground 
control stations. The current contract has 
provision for further AWA 
Communication Systems Monitors to be 
incorporated in satellite systems to be 
supplied by Hughes to other countries. 
The systems will be built at AWA's plant 
at North Ryde.

Australians tune in 
to UOSAT-Oscar 9

The $A400,000 Surrey University 
amateur satellite put into orbit 16 mon­
ths ago is now regularly "talking" to the 
world thanks to an on-board speech syn­
thesiser. The voice synthesiser allows the 
satellite to report directly to schools and 
colleges in English, and it is estimated 
that at least 2000 groups are currently 
receiving its bulletins.

The 48kg satellite is claimed to be the 
first in space able to report back to Earth 
by voice so that radio amateurs and 
students can pick up messages with 
relatively simple equipment costing 
around $500.

The voice synthesiser reports readings 
from 59 gauges and the positions of 45 
switches in the spacecraft and an­
nounces the amount of solar particle 
radiation impinging on the satellite, the 
amount of current being supplied by the 
solar cells and the temperature of the 
batteries and the primary computer.

Surrey University at Guildford, near 
London, built the satellite, known of­
ficially as UOSAT-Oscar-9, and reports 
that it is being monitored from 2000 
points around the world. This figure is 
derived from those who have been in 
touch with the satellite's control centre 
in Surrey, and university officials believe 
that the actual audience is much larger. 
The largest number of reports has come 
from Australia, followed by the Middle 
East and the United States.

The satellite broadcasts on 
145.825MHz and is in a polar orbit with a 
96 minute period.

Business briefs
• Electrical wholesaler Telcon Australia Pty Ltd has acquired Amtex 
Electronics, a company specialising in the manufacture of photovoltaic 
systems and components, switching power supplies and associated 
products. Mr Jim Kuswadi, founder of Amtex, has been retained as manager 
of the new Telcon division.
• A new Australian-based communications and entertainment company has 
been jointly formed by James Hardie Industries Ltd, Taft Broadcasting 
Company and Broadcast Investments Pty Ltd. Initially the new company will 
acquire Hanna-Barbera Pty Ltd (animation and television programming) from 
the present joint owners, James Hardie and Taft and the business of KGC 
Magnetic Tapes (videotape production) from James Hardie.
• Dick Smith Electronics has opened two new stores, one in Townsville, 
Queensland and one in Gosford, NSW. Both stores will carry the full range of 
Dick Smith products.

UK moves to control peak load demand
Moves are afoot in the United Kingdom 

to allow electricity authorities to control 
their customers' use of electricity by 
remote control. Electricity suppliers 
throughout the world share the problem 
of "peak load" — power consumption 
can be several times less at 3am than at 
8am, for example, while suppliers must 
install and maintain equipment able to 
supply the peak load.

In the small hours billions of dollars 
worth of equipment lies idle or is under­
utilised.

In parts of the United States electricity 
suppliers are able to disconnect con­
sumers' air conditioning and heating 
equipment by remote control to reduce 
peak load, and three methods of central 
switching are presently being tested in 
the UK.

One system uses control pulses sent 

out over the mains wiring while another 
uses auto-dialling telephone lines for the 
same purpose. The most favoured 
system however is "Radio Teleswitch", a 
method of impressing digital control 
signals onto a radio carrier wave, which 
will be tested on the BBC's Radio Four.

A special receiver in the customer's 
junction box Will detect the control 
pulses that are phase-modulated onto 
the carrier waveform while the radio 
listener will hear only the normal pro­
gram material.

In addition to allowing the authority to 
switch consumers' appliances on and off 
to lower the peak load, in return for 
lower electricity tariffs, the system would 
allow the ultimate sanction against those 
who have not paid their bills - a coded 
radio signal that leaves them without 
heat, light or power.
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Optical fibre contract 
to Austral

The optical cable at the centre of this 
photograph has more capacity than both 
larger copper cables combined.

Austral Standard Cables Pty Ltd, one of 
Australia's largest suppliers of telecom­
munications cables, has announced two 
major contracts for the supply of optic 
fibre cable.

Telecom Australia has ordered 38 
kilometres of 12-way optical fibre cable 
while the Northern Territory Electricity 
Commission has ordered 20 kilometres 
of four-way cable. Cable for the first con­
tract, worth $300,000, has already been 
supplied to Telecom and will be laid bet­
ween Melbourne's Exhibition Street 
Exchange and Dandenong. Each pair of 
fibres in the cable has a capacity of 
almost 2000 simultaneous telephone 
conversations.

The cable ordered for the Northern 
Territory was specially developed to 
meet specifications of Electricity Com­
mission consultants and will be used to 
carry control signals in conjunction with 
11,000V power cables.

Computer-controlled 
car suspension

Toyota has developed a micro- 
computer-controlled car suspension 
system to overcome the problems of 
compromise between a comfortable 
ride and good handling characteristics.

Apart from the microcomputer, the 
system consists of shock absorbers with 
a two way valve and electrically controll­
ed actuators. A mode selection switch 
allows the driver to select a soft ride for 
slow urban driving or rough roads, or 
a "sports" setting for high speed driving. 
In addition the microcomputer 
automatically increases the resistance of 
the suspension on one side of the car 
during cornering and hardens the 
suspension at the front or rear of the car 
during heavy braking or acceleration.

The system has been launched on 
Toyota's "Soarer" model which is cur­
rently sold only in japan, but it is ex­
pected to shortly become available on 
models such as the Celica and Supra 
which are exported.

INTERESTED IN ELECTRONICS? 
THEN WHY NOTTURN YOUR HOBBY 

INTO A CAREER?

Alan Mulraney, Stott's Graduate, in his workshop.

In this fast-changing electronic world people with interest and 
training are going to be in demand. Turn your interest into a lucrative 
career in any one of the following fields:

Computers • Industrial Controls • Medicine
Radio Communications • Domestic Radio & Television
Electronics plays an important role in these and many otherfields. 

With a Stott’s Home Study Course, training is easy, and will prepare 
you for a career in the manufacture, installation, commissioning, 
sales or servicing of electronic equipment.

You’ll have experienced, professional instructors who will guide 
you through an integrated theory/practical program. They’ll give you 
individual attention and advice, and prompt replies to all test
assignments and queries. And best of all, you’ll study at your own 
pace, in your own home.

Send the coupon today It may be the smartest move of your life.

Melbourne. 159 Flinders Lane. 3000 Tel 63 6212
Sydney, 383 George Street. 2000 Tel 29 2445

Brisbane, Suite 3, 65 Mary Street. 4000 Tel 221 3972
Adelaide, 85 Pirie Street. 5000 Tel 223 3700

W. Perth, 25 Richardson Street. 6005 Tel 322 5481 
Hobart, 150 Collins Street, 7000 Tei 34 2399

New Zealand, Box No 30-990. Lower Hutt Tel 670 370

The Stott’s range of courses 
in Electronics is:
Intro to Electronics
Digital Electronics for

Technicians/Servicemen
Microprocessors 
AM Radio Receivers 
Radio/TV Servicing 
Colour Television

ALA/ST4162/EA583

I CORRESPONDENCE COLLEGE
The name to trust in correspondence education.

I Please send me free, and without obligation, 
tull details of the following courses:

___________________________________ (PLEASE PRINT)

MR MRS. MISS--------------------------------------------------------------------AGE----------

ADDRESS__________ ______________________________________________

_____________________________________________ POSTCODE

Stott s undertake that no sales counsellor will visit you.
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HUGE SAVINGS!

WAS 
^99

Great 
Value

the push 
Ideal for

Hitachi 
15MHz Dual 
Trace CRO

The Dick Smith 
Printer/ 

Calculator

TAX-FREE PRICES 
AVAILABLE FOR 

APPROVED TAX-FREE 
PURCHASERS

• Z-axis input: use as CRT display 
• One-touch 10X sweep magnifier 
• One-touch wave-form shifting 
• Very convemient X-Y operation

Superb Project 
Case was / MICROPOLIS™

? DISK DRIVES
>5 You can have from one to four drives, giving up to

1260K bytes - that's more than a megabyte! Two 
J models available, the 1043 is a quad density unit

with controller that packs 77 tracks each of 16 
M sectors on one 134mm disk. The result is an 

incredible 315.000 bytes of storage per disk. The
MB 1023 is an add-on unit.

ONLY
Acompactdesk-topcalculatorwith print 
or no-print function. This mains operated 
model is designed to afford the most 
efficient, simplest method of performing 
the broadest range of calculations.
Cat. Q-3018
• One memory function
• Automatic motor shut-off 

system
• Large easy to operate key­

board
• Easy to read green display
• Non-print function uses less 

paper
• Automatic constant
• Floating and fixed decimal 

point
• 240 Volt power supply

^'1043- Cat X-3205

1023 - Cat X-3208

Needs S-1OO

" microprocessor technology! 1 his amazinq 
new Computer Telephone Digital Dialler can store 28 seventeen

Vertical Sensitivity: 5mV/div- 5V/div ~ _ _________ J
Bandwidth:DC - 15MHz, -3dB
Rise Time: 24ns L? , 1
Input R and C: Direct 1 Mohm, approx. 30pF Model
Power Requirements: 120-240V, 40W V-152B
For the service bench, the development laboratory, the tech­
nical college, university or school - or even the serious 
hobbyist or amateur who simply wants a top-of-the-line CRO 
with out breaking the bank, we now have the outstanding 
Hitachi V-152 B 15MHz Dual Trace Oscilloscope. And it costs 
no more than the previous CRO’s we’ve sold which didn’t have 
anywhere the number of features of the Hitachi V-152B

YOU CAN HAVE MORE THAN 
A MEGABYTE OF STORAGE!

Cat. X-3205 includes Controller Board
now $795

Cat. X-3208 Add-on Drive

digit numbers - so you can ring any of 28 people at the touch of 
a button, or you can call other numbers by using 
nx number is displayed as you dial.
PABX too. Cat. Y-1180 Telecom Permitted C82/4/7

GAMES MODULES Cat Y’1160
Car Race Cat. Y-1165 $25.00
Motor Cycle Cat. Y-1163 $29.00
Submarine Cat. Y-l 167 $27.50
Super wipe out Cat. Y-1168 $25.00

Cat. H-2505

For all 'Instrument' type projects. Split 
apart design. Size 200 x 160 x 65 mm.

ONLY

$599

ONLY

A truly high performance direct coupled 
modem. Authorised by Telecom - and 
costs less than half the comparable 
acoustic modem! Simple plug-in connect­
ions, full duplex operation for speed & 
convenience.
Cat. X-3272

Colom TV Game
All the excitement of the big, expensive TV games - 
without the big expense! This colour TV game console 
lets you decide which games you want to play - at a 
suprisingly low cost. The console comes complete with 
two individual joystick controllers, readily accepts any of 
the plug-in microprocessor games modules. All you have 
to do is connect the console to your TV antenna input, 
plug in the game and you're away! The game is absolutely 
safe: it's battery operated so it cannot harm you or your 
TV in any way if used according to instructions.

now $620
LAST CHANCE TO BUY!

Shootmg Gallery Cat. Y-l169 $29.50 *4J

Business Analyst 
Calculator

You'll wonder how you 
got along without it.
Solves todays complex 
business calculations in 
seconds: tax, mortgages, 
leases, bond rates, inter- \ M 

est . . . complete with 
detailed owners manual 
and wallet. Cat. Q-3785 wB

Quality
Disks wBfl 

save fi
HEAPS

Buy soft sectored floppy disks in bulk 
You get 10 floppy disks plus the disk 
library. Cat X-3512 J p» JI fa

ONLY 5545°
Superb quality 514 m. minifloppy diskettes 
at a very low price! Both types, hard & soft 
sectored, at the same low, low price!
Hard Sector
Suit Micropolis - type drives for Sorcerer 
etc. Cat X-3505
Soft Sector
Suit most computer systems in use today 
Cat X-3510 .
AMAZING $a95

VALUE
Head Cleaner 

Disk Kit
Another area often overlooked is your 
disk drives. For longer life and absolute 
reliability, they should be cleaned at least 
once a week. These handy items make 
head cleaning easy. Cat. X-3517

Replacement disk insert v 95 
Cat. X-3518 $2.95 ■
16K Expansion Pack
Just bought a computet? Why not 
upgrade with these quality RAM IC's. 
Don't be misled into paying extra for no 
better quality: ours are the premium quality 
200ns type 411 6 dynamic RAMS used by 
most microcomputers. Upgrades an 8 K to 
16K or 16K to 32K or 32K to 48K.
Cat X-1186
Pack of 8 x 4116 RAMS .

was NOW $2250 
.Siee- ONLY """
Direct Coupled & % Price

Data Phone Modem



Casio Cassette Interface
ONLY

ONLY

ONLY

DICK SMITH

Speakers 
Only

NOTE:
DOES 
NOT 

INCLUDE 
BOXES

Famous Casio Brand 
Programmables

VDay Satisfaction 
f Guarantee
If you’re not completely happy, you can return 
your purchase within 7 days in original con­
dition & packing for a full refund' You owe 
nothing • not even an explanation

ggRatfa BQ sa

Punching in pro­
grammes can be a 
bore - so why not save 
them on cassettes so 
they’re always ready! 
Interfaces FX-602 to 
any standard cassette 
recorder. Cat Q-3125

Like most people? Still can’t 
convert your metrics? Your 
troubles are over! This dandy 

^calculator will do it all for you - 
as well as work out everything 
you want to work out. PLUS it 
has non-volatife memory: it 

k remembers even when it’s 
* turned off!! Cat. 03025

* Tax Free price to bonafida students 
Enquire at your nearest Store.

See page 98 for full 
address details 4^

What a beauty! was

Mini Matrix Printer
We sold 100 s of the previous model — and it was only tor 
204mm paper! This model is the same price — but it takes 
standard 240mm paper! If you don't need word processor 
quality — you can save a fortune.

Cat. X-3250

Casio FX-3600P 
Scientiflc/Programmable
Wow! Check out the Casio FX-3600Repro­
grammable up to 38 steps - it’s an ideal 
calculator for engineers, uni, tech and ad­
vanced high school students, technicians 
etc. Ask about our tax free price for students, 
cat Q-3105 ■ w.WAS $AO50

ONLY >
Casio FX-602P
Advanced Programmable
Advanced programmable:
88 memories ... 512 steps . . . full

Quality Stainless Steel Tools 
Dick Smith Prices!
Resists rust, spring load return, in- 7^82 
sulated, easy grasp hand grips.

Transistor Nipper ------
Idepl for PCB work, long life, cutting 
edge. Cat. T-3205
Mini Flat Nose Plier ‘^-rr
Great for those small nuts.
Cat. T-3325

Mini Needle Nose Plier
Ideal for small components, and con-
fined spaces. Cat. T-3570

Mini Long Nose Plier
Long reach in a small plier. Cat. T-3565

DIRECT IMPORT YOU all one
REAP THE BENEFIT! PRICE>

The Dick Smith
Solder Station

It’s the one for all your servicing or hobby needs 
and it’s still at the pre-budget, pre-devaluation 
price! Look at these features:
• Variable temperature control from around 200 to 

over 500 degrees C.
• large temperature meter
• Fully permitted by the Energy Authority
• Complete with lightweight iron, holder, 

cleaning sponge and users manual!! . —
Cat. T-2000 $ A

The Dick Smith —

FM 2 Station Intercom
These handsome units will perform as well or better than 
units costing much more. Simply plugs into the AC mains 
... No wiring required for your home, office or factory! 
What could be easier? Cat. F-1012 ONLY 
• New featherlight touch keys . » 
• No batteries or wiring 
• Has call tone 
• On/Off volume control .
• Two channel Master/Slave operation Pair 
• Lock key for hands-free operation 
• LED power On/Off indicator 
« Complete with mains plug

BARGAIN SPEAKER 
DRIVER KIT
Build your own enclosures - here are the 
speakers ready to drop in! Includes two x 
200mm woofers, midrange and two 
tweeters, plus crossovers and wiring harn­
ess PLUS full instructions.
Cat. C-2046 jl AA

memory retention. An amazing 33 
parenthetical levels, up to 9 sub­
routines and nestings . . . Sounds 
more like a computer than a calculator?¥0^M $4 799s

ONLY ■ Cat Q-31 fO

< POT » 
f PACKS
75 POTS $9
Cat R-7102 for

k

Plessey Foster 
Speakers
Famous brand Plessey
Foster speaker at a ridiculous1 
bargain price! Huge scoop I 
purchase of distressed stock! 
- you reap the benefit... 8 
ohms impedance, handles 6 1 
watts. Fantastic replacement, ' 
ideal for new projects too.
Cat. C-2050$49® NEW'
ONLY

Metric ¡gBg 
Conversion

V’882«*

NO WIRING REQUIRED - 
new featherught touch keys 
NO buttons to push!_________ .

MMQQTFt
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US scheme for war by stealth

New planes that 
radar can't see

by JIM SCHEFTER

SHAPED like a broad, flat wing with only a smoothly 
blended windscreen revealing its cockpit, the bomber 

skimmed across barren polar terrain at nearly 1000km/h. 
Barely 100 metres below, ice floes vibrated to the roar of its 
concealed jet engines. The early warning radar fence lay 
behind, its operator unaware that the first line of defence had 
already been penetrated.

More radar 
to take full advant­

waited ahead. Hugging the terrain 
age of hills and valleys, the

____ un«»«

flying wing crossed out of the tundra. Despite its size and 
speed it created just a flicker on glowing scopes. It was no 
more than a hummingbird darting south.

But this bird, still a paper airplane that won't fly before 1987, 
will be no harmless little avian. The popular word used to 
describe it masks the most secret US technology program in 
four decades:

Stealth.
I his muiti-biiiion-doilar development, already under way in

Twin-engine, delta-wing bomber 
concept developed by Rockwell 
International (below) would have 
smooth underbelly, except for 
stabilizing fins (detail, bottom). Stealth 
plane is designed for heavy payload, 
despite its small size. Another design 
from Boeing (left) has delta wing and a 
V-tail for low-level missions.
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a classified and guarded Northrop Corp facility midway 
between two major Los Angeles freeways, is aimed at 
producing a new bomber that is virtually undetectable by 
radar. A secondary effort to produce a modified B-1 bomber 
with a low radar profile is under way at a Rockwell 
International plant in nearby Palmdale.

And a third project, by the Lockheed Corp, already has 
produced at least three prototype stealth fighters. Flying from 
a secret field near Groom Lake, Nev, and from Eielson AFB, 
Alaska, since 1979, two of these triangular-shape craft have 
crashed, but for reasons not connected to their strange 
design. The third reportedly continues to fly test missions in 
both extreme heat and cold.

Taken together, the Pentagon expects these futuristic aircraft 
to alter the balance of military power into the next century.

How will a bomber-size aircraft deceive radar that is itself 
state of the art? What new technology is on the drawing board 
to create a machine that will penetrate enemy airspace with 
impunity?

Some answers are emerging from this highly classified 
program. Others undoubtedly will remain among the United 
States' most tightly kept secrets. Briefings on stealth 
technology, when authorised by the US Air Force, are sketchy. 
Even individuals allowed to talk insist that their names be 
concealed.

Even so, it was possible to put together a 
at how the best aeronautical engineers 
world are designing stealth-type aircraft. 
Some of the picture, necessarily, is 
informed speculation by experts. Jimmy Carter refused to

partial look 
in the

A shrinking target
Rockwell's original B-1, that

Engine inlets in this Boeing 
design (right) are angled to 
reduce radar echoes and 
shrouded against heat 
radiation.

The stealth bomber, is being designed to fly intercontinental 
distances at low altitudes at about Mach 0.85. "High-altitude 
attack is not a wise idea because it gives the enemy a longer 
time to look at you on the way in," one observer said.

The Air Force itself discourages the word "stealth". It prefers 
the term "low observable" and calls Northrop's project the 
ATB, or advanced-technology bomber.

"When you talk about stealth", a high-ranking Air Force 
officer told me, "you're talking about the ability to offset the 
enemy threat to your penetration."

To do that takes an aircraft with a unique shape, built with 
materials and coatings that both absorb and deflect radar 
signals. It takes innovative designs to conceal jet engines 
within the aircraft body. And it takes a host of new electronics 
gear aboard the craft to isolate and confuse enemy radar.

But the first step is designing the aircraft itself. Air Force and 
industry officials stress that reducing radar cross section — the 
reflecting surface actually seen by radar — is the major factor 
in playing aerial hide-and-seek. Cross section is measured in 
square metres, as seen head-on by defence radars.

For instance, the ancient B-52 that remains the primary 
intercontinental bomber has a massive radar cross section of 
about 100 square metres. Its tall, vertical stabiliser and heavy 
body make it an ideal radar target. Even worse, its large wing- 
slung engine pods concentrate radar signals and echo them 
back with brilliant clarity.
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More power. Smaller size. 
Philips chunky capacitors.

Philips' smaller 'chunk/ 050 
capacitors give designers 
improved volume efficiency.

Providing 470 /¿F (100v) to 
68,000 /iF (10v) coverage in can sizes 
substantially smaller than the earlier 
071, the 050 meets all the require­
ments of I EC 384-4 specifications.

Excellent performance is 
achieved by special construction 
giving high resistance to shock and 
vibration, and capacitors are comp­
letely cold welded and proof against 

high charge and discharge currents.
Typical life expectancy 200,000 

hours at 40°C.
And a Philips first is the choice 

of two versions, either with solder tag 
terminations or pinned terminations 
designed to drop into printed wiring 
boards.

For further information 
phone your local Philips 
Components office.

PHILIPS Electronic 
Components 
and Materials

PHILIPS
Philips Electronic Components and Materials. Sydney: PO Box 50, Lane Cove, 2066. Phone: 4270888.

Melbourne Phone: 542 3333. Adelaide Phone: 2430155. Brisbane Phone: 440191. Perth Phone: 2774199.
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Planes that radar can't see

build, produced a radar image of just 10 square metres. The 
B-1B, now being reworked in a stealth version that will fly in 
1985, echoes a cross section of just a single square metre.

That's a flashing alarm compared with the stealthy bomber 
on Northrop's drawing board. It reportedly will have a radar 
cross section of one-millionth of a square metre. A 
hummingbird is bigger.

Designers will achieve this strikingly small radar cross section 
with a number of design innovations. For example, sharp 
edges and abrupt angles, often seen on aircraft wings and 
control surfaces, produce strong radar echoes. So there will 
be none of the new planes. Northrop's bomber will be a 
low-profile flying wing. (Significantly, Northrop also 
built the original B-49 Flying Wing, which first 
flew in 1947.) Tomorrows' stealth 
bomber will take the concept 
even further, expanding 
on the so-called 
blended-body 
concept

by 
It's

provided 
Rockwell's B-1.

wing-body leading edge 
will be smoothly rounded, and 

its delta shape will integrate fuselage, 
cockpit, and wing into a single flowing wedge. 

Engines will be buried inside the body, not hung 
out as tempting radar targets.
Northrop engineers also are wrestling with designs for the 

vertical stabiliser. Their first choice is to eliminate it 
completely. If computer analyses point up handling problems 
with the concept, Northrop may decide to use small twin 
stabilisers. They would be canted inward to deflect radar 
rather than echo it.

No information is available about overall size of this flying 
wing. But it is certain to be low-slung and squat, almost like a 
Frisbee or boomerang in proportions. All that will make radar 
sighting more difficult. Yet more is needed.

One solution is to eliminate metal wherever possible. Early 
versions of radar-absorbing materials, primarily carbon-and- 
fibreglass composites, were developed by Rockwell for the 
Hound Dog missile. That technology is being adapted for the 
stealth bomber.

Recent advances by a number of laboratories, including the 
Air Force Materials Laboratory at Wright Patterson AFB, Ohio, 
have led to composite materials that are stronger and lighter 
than steel or titanium yet do not reflect radar waves. A black 

fibre-reinforced graphite skin is reported to be the leading 
contender for Northroip's bomber.

With current technology, materials that absorb 
some electromagnetic radiation are bonded 
to stronger titanium. But Lockheed's super­
secret stealth fighter is believed 
to be made largely of 
Fibaloy, a composite 
developed by 
Dow

Chemical Co. Fibaloy 
includes glass fibres embed­

ded in plastic and is said to be 
strong enough without metal backing 

form both the fighter's skin and its main
structural members.

The result is a 10,000kg fighter not only stealthy, but 
small and light enough to be carried inside a C-5A transport 
And the Air Force is heavily committed to developing even 

better carbon composites. That leaves the stealth-bomber 
designers to consider their jet engines, which can't eliminate 
metal.

"Jet-engine intakes are high-visibility items for radar," one 
aeronautical expert told me. "To get enough air into an 
engine, you need big compressor sections up front. They're 
very balanced, built to close tolerances, and made of heavy 
metal."

With front-facing air intakes, that metal echoes radar like a 
beacon. But the new bomber will have concealed intakes, 
mounted flush beneath the flying wing. It also may employ a 
version of a new intake-tunnel configuration being developed 
for Rockwell's B-1B.

Called the zigzag tunnel, this innovation eliminates the 
straight-line air flow that also lets radar flash directly into the 
engine compressor. The new tunnel has twin channels with a 
series of carefully designed curves that minimises radar 
reflections.

The expandable throat needed to reduce incoming air speed 
and prevent a compressor stall in a high-flying supersonic 
aircraft is gone. The result is a radar fooler. Signals entering the 
zigzag tunnel reflect back and forth at the curves, instead of 
echoing a bright reflection to a radarscope.

"We can do it because the B-1B is now a subsonic, low- 
altitude penetrator," an Air Force officer said. "There's no 
problem with stalls".

The new flying wing will add another innovation. Its jet-
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COMMUNICATIONS ELECTRONICS & COMPUTERS

FOR ALL YOUR ELECTRONIC NEEDS
J DROP IN AT EASTERN---------------------

HIGH FIDELITY AM

Sounds every bit as good as FM 
With this absolutely brilliant EA 

Project

Project 82 ARI 2 — See December EA

Frankly, we felt AM was dead and buried for the 
serious audio buff — when EA told us their new 
wide band AM tuner had 16KHz bandwidth and 
made AM sound like as never before — we were 
still not convinced. But on hearing the New EA AM 
Tuner. I for one was astonished — AM Broadcasts 
now sound incredible, there is no other word for it.

And the 9KHz whistle filter really works!

The result is clear smooth sound reproduction that 
will be a joy to every constructor on this fantastic 
tuner project

The Altronics Kit includes rack box and every last 
nut and bolt — even solder

Full instructions included

K52OO $249.00

LABORATORY 
MULTIMETER

100K OHMS/VOLT 
CHECKS 

TRANSISTORS 
AND 

MEASURES 
CAPACITANCE

Q 1040 Multimeter
O 1041 Carry Case

From Tokyo Laboratories. Japan

DIGITAL FREQUENCY METER
See Electronics Aust Mag Dec 81-Feb'82 

500MHZ, 7 DIGIT RESOLUTION PLUS PERIOD 
MEASUREMENT FEATURE

$72.50
$14.50

Remember the days when high grade precision 
laboratory multimeters were available only from 
UK and then they cost a King's Ransom?! — Well, 
that's history — the new Q 1040 is everything a 
high quality meter should be PLUS it checks 
transistor HFE and ICO and measures capacitors 
from 50pf-50UF

* 100K OHMS/Volt DC ranges ★ 8.5 UA 
movement * Fuse and diode movement 
protected * Inbuilt oscillator for capacitance 
measurement RANGES: DCV 250MV. 2 5V. 10V. 
50V, 250V. 1000V. ACV 5V, 10V, 50V, 250V. 
1000V (10K/V). DCA 10UA. 2.5MA. 25MA. 
500MA, 10A. ACA 10A Resistance x1. x10. x1K 
x10K. Transistors NPN/PNP HFE 0-1000 ICO 
0-50UA Capacitors 50PF-3UF 01 UF-50UF

IMPORTANT NOTES:
(1) This project is well within the scope of the "not 
so experienced" as virtually all components are 
contained on a single PCB.
(2) ALTRONICS USE ONLY THE SPECIFIED 
INTERSCIL LSI — BEWARE OF INFERIOR KITS 
THAT DO NOT CONFORM TO THE ORIGINAL 
DESIGN.
★ Screened front panel ★ Bright high efficiency 
7 segment display * Frequency ranges 
0-10MHz. 0-50MHz. 10-50MHz (with optional pre­
scaler) * 4 gating times — 01, .1, 1. 10 seconds 
* 4 period measuring ranges 1. 10. 100 and 
1000 input cycles give 0.1 uS resolution ★ High 
input sensitivity — 10mV to 30MHz, ICOmV at 
50MHz @ 1M input impedance, 200mV at 
500MHz @ 75 ohms input impedance * High 
accuracy — typically better than 005%/count 
uncalibrated.

Costs a fraction of commercial counters.
EXCLUSIVE ALTRONICS KIT FEATURES:

★ IC sockets provide throughout.
* Low aging 10,000MHz xTAL.
★ Thermalloy heatsink for 5V regulator.
★ Quality Pactec Instrument Case
K 2500 (50MHz version)
K 2501 Pre-scaler

(add for 500MHz version)

$119.50
$26.00

COMPLETE RANGE OF IC0M AND KENWOOD ON 
DISPLAY AT ALL TIMES. COLOUR GENIE

EG2000 PERSONAL COMPUTER

KENWOOD TS9305 $1,799
• 1 6K ROM — 16K RAM ON BOARD
• EXPANDABLE TO 32K ON BOARD
• EXTENDED MICROSOFT BASIC
• RS232C & PARALLEL PORTS BUILT

Incredible!

UNIVERSAL MULTIMETER
PORTABLE WITH BENCH STAND

23 ranges at less than $1 per range.
* 20.000 OHMS/Volt DC ★ 10,000 OHMS/Volt 
AC ★ Mirror backed scale ★ Overload 
protected * Unique carry handle doubles as a 
bench stand ★ High-impact resistant case 
★ Uses 1 AA Penlight battery (incl) * Comes 
complete with battery, test leads and instructions. 
RANGES: DC Voltage 0-.25. 1. 2.5. 10. 25. 100, 
250. 1000 AC Voltages 0-10, 25. 100, 250. 
1000. Decibles 20 to +22db DC Current 0-50, 
500 UA. 0-5, 50. 500MA. OHM Meter 0-6 
megohms in 4 ranges. 30 ohms centre scale. Size
135 x 91 x 39. 
Q 1002 $24.50

THE SUPERB 5000 SERIES

5000 PWR AMP 100W $319.00
5000 PREAMPLIFIER $299.00

$449IN
• RF & VIDEO BUILT IN
• LOADS AT 1 200 BAUD
• 24 X 40 SCREEN DISPLAY

S12.95

Z CN

3
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tn x .c

$85.00

POWERFUL NEW 6000 
RPM MINI DRILL 

FOR PC 
WORK

K 2505 See E A April 1982

ÂUÎ | WM» ,

o 
œ

Inc Cassette 
Recorder

• PROGRAMMABLE CHARACTERS
• 8 FUNCTION KEYS
WIDE RANGE OF SOFTWARE AVAILABLE

NEW ETI 162 POWER SUPPLY 
0-30V at 1 amp
With Voltage and Current Limiting

T 2302
Drill Bits:
T 2320 (0.8mmi
T 2325 (1 Omm)

COLOUR GENIE 
SOFTWARE

1 .x 31 * V

Tons of Torque 
Just the shot for 

PCB. work 
12V DC operated 

from external 
Power Pack 

1 2mm chuck 
capacity 

Supplied c/w 
1 mm drill bit

$1.25 
$1.25

FUNCTION GENERATOR WITH 
DIGITAL DISPLAY

EAs new Function Generator covers the 
frequency range from 15Hz to 170kHz in three 
ranges with coarse and fine frequency controls 
An economical 4-digit display has been 
incorporated to eliminate dial calibration Sine 
wave distortion can be trimmed to around 0 5%

CASSETTE VERSION
PUNKTE
TOWER OF HANOI
GENIE INVADER
GENIE OTHELLO
CHOMPER
COSMIC ATTACK
MATHS
GRAPHICS
DEMONSTRATION
ZEN
DISASSEMBLER
PROGRAMMABLE GRAPHICS

CARTRIDGE VERSION
PUNKTE
GENIE INVADER
GENIE OTHELLO 
SCREEN EDITOR 
ZEN
DISSASSEMBLER 
FIRE BIRD

* Overload and Short Circuit Protected
* Full Voltage and Current Metering.
* Fully variable voltage and adjustable current
limiting.
Exclusive Fully SEC Certified Mains
Transformer supplied.
If you're considering buying this kit from your local 
supplier or one of our competitors — first ring and 
ask them if the mains transformer is SEC certified 
to ASC126 — chances are that it won't be
So why not give us your order? An Altronics 
Quality Kit speaks for Itself and with our 
overnight Jetservice we guarantee to deliver to 
your door faster than your local supplier.
K 3205 S49.S0

DIGITAL 
CAPACITANCE METER
Electronics Australia Project. Measures 1 PF — 
99 99 UF. 240V Mains Powered Bright LED 
Display Easy to build. Complete kit of parts and 
full instructions.

* * * EXCLUSIVE TO ALTRONICS * * *
Each kit now includes precision measured 
capacitors for accurate calibration of each range
K 2520 $45.00

ALTRONICS DISTRIBUTOR: 168 ELGAR ROAD, BOX HILL SOUTH, VIC. PH: (03) 288 3107
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Planes that radar can't see

The Lockheed SR-71 “Blackbird" reconnaisance plane is coated to reduce its radar signature.

engine exhaust will be cooled and masked, exiting from 
smoothly faired thrust vents at the trailing edge. That won't 
affect radar but will help protect the stealth bomber from 
heat-seeking missiles or detection by infrared sensors.

Northrop's stealth aircraft also will benefit from radar­
absorbing coatings first developed for Lockheed's legendary 
SR-71 Blackbird. That plane got its name from the inky-black 
coating that reduces its radar signature and camouflages it 
against the dark sky.

Details on newer coatings are highly classified. But Northrop 
is said to be including that technology in its flying wing.

B-1 B accessories
Avionics will make up the rest of the fighter's approach to 

radar invisibility. While declining to discuss the electronics 
that will go into the flying wing, the Air Force provided some 
details on equipment for the low-observable B-1B.

First, the dish-type radar antenna in the nose of the craft is 
gone, replaced by a phased-array antenna that resembles a 
flat, oval plate. "The dish became a radar target itself in some 
instances," an Air Force official said.

The phased-array antenna never moves. It is angled 
generally forward, but its radiation is aimed electronically, and 
it doesn't reflect enemy signals. The system was adapted off 
the shelf from a radar employed in the F-16 fighter.

The Air Force and Rockwell also eliminated an antenna than 
ran down the B-1's back like a visible spine. That spine 
provided angles just made to echo radar. The antenna, part of 
a programmable defensive-avionics system, will be built 
directly into the aircraft.

The system is computer controlled and on-board 
programmable to seek and identify enemy radar or missiles.

"These avionics are the current state of the art," the officer 
said. "They've been tested against surrogate Soviet systems 
and will defeat anything currently in their radar-antenna 
inventory and any upcoming threats," he confidently asserted.

The system being developed for Northrop's stealth plane is 
presumably even better.

"Radar cross section is only one aspect that's going to make 
a super-penetrator," the officer said. "The other half is the 
avionics. When you get the radar visibility down very small, 
you can start manipulating the radar signals so the enemy 
doesn't see you."

That means stealth-type aircraft will carry new electronic- 
countermeasure gear to identify a radar station, then transmit 
just the right signal to erase even the hummingbird speck from 
its scope. The kind of countermeasure equipment now in use 
must be powerful enough to obliterate the large radar 
signatures current aircraft produce. Still, radar operators 
frequently know something is happening, though maybe not 
what, when their scopes are jammed.

"If you can use just enough energy to foil each radar set, they 
won't even know you're there," the officer explained.

If current funding levels continue, the B-1B will be 
operational in 1986, with 100 of them flying by 1988. To 
protect against it, the Russians will have to spend five times as 
much on defences as the aircraft cost the United States, 
according to an Air Force source. And that's just the start. The 
Northrop stealth plane now is scheduled to be in the military 
inventory by 1992. "That will take another five-fold 
expenditure if they want to even think about stopping it." *

This article first appeared in Popular Science. Feb 1983 and is 
reproduced here courtesy of the publishers. Copyright® Times Mirror 
Magazines Inc All rights reserved. Artwork by Dean Ellis.

BILLCO ELECTRONICS
SHOP 2 31 PULTNEY ST, DANDENONG 3175 

PHONE: (03) 7918655

INDUSTRIAL RADIO 
REMOTE CONTROL

BASIC UNITS OR CUSTOM MADE FROM $90 + TAX

ELECTRONICS Australia, May, 1983 17



Further thoughts on 
wind-powered generators Pt.2
Last month we gave details of propellers which can be used in 
wind generator systems. Calculations given in that article 
demonstrated the need for some form of gearing, such as one of 
the systems described here.

by T. C. THRUM

There are three transmissions systems 
which can be used by the hobbyist; V 
belts, chain drive, and toothed belt. The 
easiest bearings to use are the 
agricultural type, which are sealed and 
mounted in a cradle ready to bolt to a 
flat surface. They are available to suit a 
wide variety of shaft sizes and can be 
purchased from any reputable bearing 
company. I recommend that one does 
not use a shaft size smaller than 18mm. 
The shaft size should be chosen to suit 
the bearings and pulley available but 
remember that the larger the shaft 
diameter the larger the bearings and the 
greater the friction. The smaller the shaft 
the more likely it is to snap in strong 
winds, and the smaller bearings will have 
to work harder.

The prop should be mounted on the 
shaft with an accurate flange, and the 
front bearing should be mounted as 
close as possible to it. The rear bearing 
should be mounted 10 to 15cm from the 
front bearing. The pulley can be 
mounted anywhere between the two 
bearings or close to the rear bearing on 
the outer side. The latter position allows 
easier modifications and belt changes.

The toothed belt and the chain drive 
are about equal as far as efficiency is 
concerned but the chain drive will re­
quire an extensive sealed enclosure to 
repel dust and water and to contain a 
level of lubricating oil (10-20 grade) such 
that the lower portion of the chain will 
be covered. The enclosure need only be 
made of galvanised iron but one pro­
blem to overcome will be sealing the 
two shafts. A 10mm thick felt pad slip­
ped over the shaft and contact 
cemented to the cover may suffice.

The main difficulty with this system is 
to obtain two cogs with a 4:1 ratio that 

will attach to both shafts. The smaller of 
the two cogs will need to be in the vicini­
ty of 50mm in diameter. Push bike cogs 
or a small motor bike rear chain 
assembly may be suitable. However a 
lathe and a welder will probably be re­
quired to modify the shaft mounting of 
the cogs. The toothed belt is the best 
method as only a crude cover is required 
and efficiency is high. The belt used on 
the 2 litre overhead camshaft Ford Cor­
tina is ideal but the associated pulleys 
give only a 2:1 ratio.

The V belt represents the easiest and 
cheapest approach, using the existing 
pulley on the alternator and a fanbelt to 
suit. The pulley for the prop shaft now 
becomes the problem. Pulleys using the 
narrow V section are hard to come by as 
the machinery standard is a slightly 
wider belt ("A" section). One may be 
able to use the crankshaft pulley of a car, 
but the hole size may be a problem and 
it may not be large enough in diameter. 
The normal pulley on the alternator is 
about 62mm therefore the drive pulley 
needs to be in the vicinity of 250mm for 
a 4:1 ratio. Some of the V8 engines have 
pulleys approaching the 200mm size.

The major drawback with a V belt is 
the friction which is required to make it 
work. It may be found that the prop will 
not have enough torque to get the unit 
started, in which case a looser belt and 
or a smaller ratio may be required. If the 
ratio is to be reduced then it may be 
necessary to rewind the alternator using 
twice the number of turns with a wire 
gauge of half the area of the original.

Another alternative is to start with a 
24V alternator but the field current may 
not be sufficient to work satisfactorily on 
12V, in which case it will be virtually im­
possible to rewind.

Wind powered generator system built 
by the author produces 250W in a 
40km/h wind.

Remote sensing
For a 12V system the transmission line 

from the alternator to the batteries 
should use the heaviest practical cable. 
The longer the run the greater the 
voltage drop and power loss, reducing 
the overall efficiency. Using the old im­
perial 7/036 cable, a 30m run has a 
round trip resistance of 0.229, which 
seems quite small. But if we pass 20A 
through this cable the voltage drop is 
4.4V and the power loss is 88W. Even if 
we used a cable four times larger in cross 
sectional area, we would have a voltage 
drop of 1.1V, sufficient to prevent the 
battery from being properly charged.

While every effort should be made to 
keep these losses at a minimum, such 
losses as are unavoidable can be com­
pensated for by correct placement and 
wiring of the regulator. The worst case is 
where the regulator is left with the alter­
nator and senses the voltage at the alter­
nator output terminals. Since this will 
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always be higher, by the cable losses, 
than the voltage across the battery, the 
battery cannot be fully charged.

The next best arrangement leaves the 
regulator with the alternator, but ex­
tends the sense line from it (via an addi­
tional slip ring) to the battery. This 
reduces the error to that due to losses in 
one cable only; the common one (usual­
ly negative), shared by the battery and 
the regulator.

All these errors can be avoided by 
mounting the regulator at the battery, 
where it can sense the voltage without 
loss. The excitation current is then taken 
back to the alternator via a third cable, 
again using a slip ring. Although there 
may be losses in the excitation circuit, 
these will be taken care of automatically 
by reason of the feedback action. This is 
the ultimate solution for, while the losses 
themselves are not eliminated, the er­
rors they create are overcome and the 
battery will be charged at the correct 
voltage.

Another reason for placing the 
regulator near the batteries is that the 
less there is on the tower the better it is 
for maintenance. There is nothing worse 
than trying to climb a tower and make 
adjustments or modifications in a 
40km/h gale.

Incidentally brass is the best material 
for the slip rings. Copper tarnishes too 
quickly. The best brushes are 
automotive starter motor brushes. The 
wear on these is usually minimal, so se­
cond hand ones will probably suffice.

If household power cable is used the 
brown (red) wire should be used for the 
+12V, the blue (black) for OV, and the 
earth wire can be used to supply the 
field current from the regulator (at the 
battery) to the alternator on the tower. 
The outer sheath will be quite adequate 
to insulate the 12V, but care should be 
taken to prevent the ingress of water to 
the ends of the cable. A point to 
remember with DC is its electrolysis 
capability.

It is interesting to note that the early 
model Dunlite Wind Generator used no 
regulator and adjustment of the tail 
selected the maximum charge current. 
The batteries needed to be constantly 
monitored so that once they were fully 
charged the owner had to furl the prop 
(pull it off the wind).

Applications
Applications can range from charging a 

12V battery to running a household. 
What is the system going to be used for? 
The answer to this question is the 
guiding factor for the system design. 
With the propeller described the 
average output would be sufficient only 
to run a few lights. (Fluorescent lights 
running off inverters is the most efficient 
method.)

A combination of solar cells and a wind 
generator can provide an almost cons­
tant supply all year round. It is interesting 
to note that a normal household located 
at Gawler, South Australia, was powered 
by a rack of solar cells and a 4.5m 5kW 
Dunlite wind generator for six months. 
The automatic diesel back-up was never 
needed during that period. However, un­
til the cost of solar cells comes down to 
a dollar a watt they are not really worth 
considering.

The major drawback of a 12V system is 
Ohms law. To obtain any reasonable 
power one needs to draw a lot of cur­
rent and hence it will either cost a for­
tune in copper cable or one will have to 
put up with voltage drop in the line and 
hence power loss. Also if you wish to 
construct transistorised inverters you 
must take into account the saturation 
voltage of the transistors, producing 
around 10% loss. If a 24V system is used 
the saturation voltage is still the same

This installation by the South Australian 
Dunlite company produces a maximum 
continuous output of 2kW in a 40km/h 
wind and is available with a selection of 
output voltages. Features include a three 
phase alternator with solid-state 
regulator and an automatic feathering 
mechanism to protect the prop and 
alternator in high winds. A disc brake on 
the prop simplifies maintenance and 
installation.

For further information contact Dunlite 
Power Generation, PO Box 100, Hind­
marsh, SA 5007 or offices in other states. 

but the supply voltage is doubled so the 
losses are down to 5%. And, since the 
current in the devices is now one half, 
the power loss is now down to 2.5%. 
This does not include switching losses in 
the transistors and copper and magnetic 
losses in transformers.

The distinct advantage of the 12V 
system is the abundance of devices 
available to suit this voltage — lights, 
motors, etc. The use of inverters makes 
the system more versatile but adds ex­
pense and complexity, and requires 
more time and effort.

I prefer a 36V system which operates 
32V equipment very nicely. And the 
small amount of line voltage drop is 
negligible.

This voltage also lends itself to arc 
welding but a large set of batteries is re­
quired. Also 36V is a good voltage to use 
for transistor inverters as the common 
2N3055 suits the rail voltage nicely with 
reasonable output power (400W) is 
possible without requiring paralleled 
transistors.

The major drawback of the 36V system 
is that it requires three batteries, hence 
three times the cost for storage; but you 
can store three times the energy. Give 
some careful thought when purchasing 
car batteries as for a few dollars extra 
you may obtain ampere hours which will 
outweigh the extra expense.

(It should be noted that a 36V battery 
system used with nominal 32V ap­
pliances may create overload problems 
in certain circumstances. When the bat­
tery is on charge the voltage could rise 
above that allowed for in 32V equip­
ment design and, where cable losses are 
low, excessive voltage could be applied 
and damage caused. Ed.)

Conclusions
Modifications to both prop and alter­

nator of the wind generator published in 
July, 1978 EA may increase the output, 
three to four times. A unit of this size will 
be suitable for an emergency lighting 
service. To provide power for household 
use the propeller needs to be 3.5 to 5 
metres in diameter. They are not suited 
to closed-in suburbia as, besides being 
unsightly, there is the noise and safety 
aspect. The tower needs to be at least 
four metres above the rooftops.

It must be remembered that electricity 
provided by an electricity trust or com­
mission will be far cheaper than that pro­
vided by wind or sun. At the same time, 
it is interesting to note that the Electricity 
Trust of South Australia is interested in 
experimenting with a megawatt unit. 
They are looking to local industry to pro­
duce the complete unit but I suspect the 
blade will be purchased overseas, since 
the local industry could not afford the 
development costs, while overseas com­
panies have had several year's 
experience. *
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Powerful New

6000 RPM
Mini Drill

for PC

Work

Tons of Torque. 
Just the shot for 

PCB work.
12V DC 
operated 

from external 
Power Pack

1.2mm 
chuck 

capacity.
Supplied c/w 

1mm drill bit.

$12.95

Drill Bits:
T2320 (0.8mm) . . . $1.25

T2325 (1.0mm) . . . $1.25

TO220 Trade Pack
100 mica washers + 100 bushes

the I 
Black

NOW YOUR PREAMPS, AMPS, CONTROL MODULES MONITOR PANELS ETC. CAN LOOK EVERY 
BIT AS GOOD AS TECHNICS. NAKAMICHI AND OTHER TOP MANUFACTURERS

class appearance. *AII aluminium construc­
tion. * REMOVABLE TOP AND BOTTOM 
PANELS. * All dimensioning conforms to Side Elevation:

D = 254mm C (Internal Chassis Height) 
B (Mounting Bolt Centres)

Mica washers 
and bushes for 
4 TO220 or 
other flat
Pack Semis. H 1 585

International Standard.
finish. Ventilated

Cat.

BANKCARD JETSERVICE-

cabinet 
real 1st

* These beautifully crafted rack 
boxes will give your equipment a

* Natural or 
lid. * Deluxe

............... $9.80
BA NUTS AND BOLTS 

Bolts Cheesehead Steel, Nuts Brass

RUBBER FEET
With 3mm Mounting Hole 

Standard
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YOUR BUDGET PROBABLY WON’T STRETCH TO AFFORD OUR 

PROFESSIONAL SERIES ALL ALUMINIUM RACK CABINETS

brushed finish anodised front panel. 
* Individually cartoned. *Supplied in Flat 
Pack Form — Easily assembled in minutes.

Beware of other rack boxes that do not conform to International Rack Sizing.

Cat. No. Finish A B C ea. 5 +
H 0401 Natural 44 34 38 $42.50 $39.95
H 0402 Natural 88 57 82 49.95 47.50
H 0403 Natural 132 89 126 55.00 49.95
H 0411 Black 44 34 38 42.50 39.95
H 0412 Black 88 57 82 49.95 47.50
H 0413 Black 132 89 126 55.00 49.95

DIRECT IMPORT ELECTRONIC HARDWARE
FANTASTIC SA VINGS ON BULK 'TRADE' PACKS

TO3 
INSULATING 
KIT

TO220 
INSULATING 
KIT

Stickon Type

.75 95

TO3 T rade Pack
100 mica washers + 200 bushes

1/8th inch WHITWORTH
STEEL NUTS AND BOLTS 

ROUND HEAD ZINC PLATED
Price 

$ .85 
4.50 

.85 
4.95 

.95 
6.95 

.75 
5.95 
.95 

6.95 
.95

__________ ... 6.95
Huge Savings with Trade Packs (Contents: 500)

Length PackQty.
H 1000 9 mm 25
H 1002 9 mm 500
H 1005 1 2 mm 25
H 1007 1 2 mm 500
H 1009 2 5 mm 25
H 1011 2 5 mm 500
H 1020 Hex Nut 30
H 1022 Hex Nut 500
H 1030 S/Proof Washer 50
H 1032 S/Proof Washer 500
H 1040 Flat Washer 50
H 1042 Flat Washer 500

H 1587

Pack
H 1045 4 BA x 6 mm 25
H 104 7 4 BA x 6 mm 500
H 1050 4 BA x 1 2 mm 25
H 1052 4 BA x 1 2 mm 500
H 1060 6 BA x 1 2 mm 25
H 1062 6 BA x 1 2 mm 500
H 1070 Nut Hex 4 BA 25
H 1072 Nut Hex 4 BA 500
H 1080 Nut Hex 6 BA 25
H 1082 Nut Hex 6 BA 500
H 1090 4 BA S/Proof Washer 50
H 1092 4 BA S/Proof Washer 500
H 1095 4 BA Flat Washer 50
H 1097 4 BA Flat Washer son

Price
$ .95

5.95 
.95

6.95
.95 

7.50 
1.00 

12.50
1.00 

12.50
.95 

5.95
.95 

6.95

Size (diam.)
Pack 
Qty. Price

H 0914 13mm 8 $ .85
H 0913 13mm 100 7.50
H 0917 16mm 8 .95
H 0916 16mm 100 8.00
H 0940 12mm Stickon 4 .80
H 0942 12mm Stickon 100 9.60
H 0950 20mm Stickon 4 .95
H 0952 20mm Stickon 100 11.50

SELF TAPPING SCREWS
Nickel Plated Steel

From less than 
1c each

From less than 1 c each.

Pack Price
H 1100 No. 4 X 6 mm 25 $ .75
H 1 102 No. 4 X 6 mm 500 4.50
H 1 110 No. 4 X 12mm 25 .95
H 1112 No. 4 X 12 mm 500 5.50
H 1120 No. 8 X 12 mm 25 .95
H 1122 No. 8 X 12mm 500 6.95

UNTAPPED 4 BA or 1/8" CLEARANCE
Pack

Cat. Length Qty. Price
H 1305 6mm ) 8 $ .95
H 1359 6mm i 100 8.50
H 1362 9mm 8 .95
H 1365 9mm 100 9.50
H 1372 12mm 6 .95
H 1373 12mm 100 11.00
H 1375 25mm 4 .95
H 1376 25mm 100 15,00

SPACERS (STANDOFFS) SUPERB NICKEL PLATED BRASS
TAPPED 4 BA

H 
H 
H 
H 
H 
H

1379
1380
1383
1384
1387
1388

Pack
Length __ Qty. Price

9mm i 8 $1.00
9mm 100 9.50

12mm / 8 1.20
12mm 100 12.50
25mm 4 1.00
25mm 100 17.50

BANKCARD JETSERVICE-DELIVERY NEXT DAY



ALTRONICS ... ALTRONICS ... ALTRONICS ... ALTRONICS ...

DELUXE ABS INSTRUMENT CASE

Our

allow vertical PCB positioning

Overall Size: 200W x 160D x 70mmH

AT NO EXTRA COST

MICRON 12

<L

Guaranteed by 
ALTRONICS!
Incredible Value.

H 0480 ONLY $13.50 10 up $11.50
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Case, color 
light grey 
front rear 
panels black

superb new instrument case will give your projects the 
professional appearance they deserve.

* Internal mounting posts enable a wide combination of PCB's, 
Transformers, etc. to be accommodated (screws supplied).

* PCB guide rails provided internally 
to several locations.

* Removable front and rear panels, 
side and plain the reverse side, 
screen printing etc. to plain side.)

Attractive textured finish one 
(Enables direct engraving, silk

* Great for test instruments and other high grade projects.

OEM'S — Manufacturers — Bulk Users: Your product will look like
it's straight out of "Hewlett Packard's" factory with this brilliant lowcost case. 
Contact our Wholesale Department for Bulk Prices.

HIGH RESOLUTION MONITOR
NOW WITH SCREEN INVERT FUNCTION

One of the hassles of sitting there for countless hours operating 
your computer is eye strain (anyone who has just spent 10 hours 
solid will agree!!) Well our fantastic new MICRON 12 High Res­
olution Green Phosphor Monitor has a'reverse' or invert screen 
function where by simply rotating the contrast control anti­
clockwise the screen information and background are reversed. 
This is especially valuable in poor lighting conditions.

NO MORE HEADACHES AND BLURRED VISION

Green Phosphor Monitor 
Features 12 screen 
Front controls, on off 
contrast reverse bright 
ness Power 240V 
50Hz or 1 2V DC Input 
RCA type DC Output 
Jack 1 2V 1 1 Amp — 
power your Micro direct 
without a power pack 
Bandwidth 10Hz to 
20MHz the resultant 
definition is truly 
amazing for a low cost 
monitor

D 1112 $199.50

Adjustable Azimuth 
DATA CASSETTE

At last a Data Cassette 
Recorder/Player you can 

afford. The Micron D 1120 
is fully adjustable azimuth 
(absolutely essential in our 
opinion) and incorporates 

tailored audio frequency 
response audio stage 

together with low distortion. 
Now you can save and load 

software in your Micro 
with confidence.

Micron D 1120 
Data Cassette 

ONLY $49.50

ALTRONICS RESELLERS
Please note that resellers may not have all the items 
advertised in stock, and as resellers have to bear the 
cost of freight, prices may be slightly higher than 
advertised. ALTRONICS reseller prices should how-
ever represent a considerable saving over 
petitors' prices.

SOUTH AUSTRALIA

SUBURBAN
PROSPECT

ELIZABETH GROVE

CHRISTIES BEACH

KESWICK

VICTORIA

SUBURBAN 
FOOTSCRAY

CHELTENHAM

HUNTINGDALE

SOUTH CROYDON

COUNTRY 
SHEPPARTON

MILDURA
Electronic and Orqd.il

NEW SOUTH WALES 
CITY

■C Aqnnc

SUBURBAN 
LEWISHAM

CONCORD

DEE WHY
David Ryan Elect 
WAITARA
Appi.erf Tnrhnol.
MATTRAVILLE

COUNTRY
BROKEN HILL

COFFS HARBOUR

PENRITH

NEWCASTLE

WINDANG

GOSFORD

KURRI KURRI

217 5505

>62 3506
>02 3499

2386

3860

8866

745 3077

982 7500

96 5066

24 7246

our com-

QUEENSLAND 
CITY

SUBURBAN 
SALISBURY

229 6155

FORTITUDE VALLE

BIRKDALE
Wholesale Sound Ac
COUNTRY
CAIRNS

TOWNSVILLE

ROCKHAMPTON

GLADSTONE

GYMPIE 
TV and App 
IPSWICH

TOOWOOMBA

NAMBOUR 
Namhouc Elec tine

NT
DARWIN
Rad.o Parts Darw

ALICE SPRINGS

TASMANIA 
HOBART

KINGSTON
Kingston Elect
AVOCA

WEST AUSTRALIA
ALBANY
0P Elrcnon.cs 
GERALDTON

WYALKATCHEM

MANDURAH

KALGOORLIE

ACT

275 3138

52 354 1

51 2404

1044

41 1604

81 4749
81 3491

2967

34 8232

29 6802

80 4654

RESELLERS WANTED IN ALL AREAS
(including WA)

Phone STEVE WROBLEWSKI (09) 381 7233 
for details

NEW 24 HOUR 7 DAYS P/WEEK PHONE ORDER 
SERVICE FOR BANKCARD HOLDERS
Take advantage of 
phone your order 
service. Give your 
number, bankcard

"off peak" low STD phone rates and 
to our new recorded 24 hour order 
name, address with postcode, phone 
number and expiry, date then your

order—and presto your order will be processed and back 
to you in a flash—Please nominate Jetservice if you 
want overnight delivery.
$2.50 DELIVERY AUSTRALIA WIDE We process your 
order the day received and despatch via Australia Post. 
Allow approx. 7 days from day you post order to when 
you receive goods. Weight limited 10kgs.
$4.50 DELIVERY AUSTRALIA WIDE We process your 
order day received and despatch via Jetservice for delivery 
next day.

BANKCARD HOLDERS CAN PHONE ORDER UP TO 
8PM (EST) FOR NEXT DAY DELIVERY - SOUNDS 
INCREDIBLE DOESN'T IT? Alright you cynics just try 
us! Weight limit 3.3kgs. Jetservice cannot deliver to P.O. 
box numbers (Australia Post would have a fit).
$10.00 HEAVY HEAVY SERVICE AUSTRALIA
WIDE All orders over lOkgs must travel on the heavy 
service, that is — road express. Delivery time 7 days 
average.

ALTRONICS
1OS STIRLING ST., PERTH 
FOR INSTANT SERVICE
(09) 328 1599

All Mall Orders: 
Box 8280 Stirling St

Perth WA 6000

BANKCARD JETSERVICE-DELIVERY NEXTDAY BANKCARD IETSERV1CE- AL
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Servo systems in 
video tape recorders
In recording and playing back televison programs on tape, a 
complex speed and position relationship must be maintained 
between the spinning drum carrying the heads and the moving 
tape. This article describes the servo systems used for this 
function in video recorders.

by MIKE RIDLEY *

In the early days of video recording, 
the BBC developed a system of 
videotape recording known as VERA 
(Video Electronic Recording Apparatus). 
The video tracks were laid longitudinally 
similar to the audio system, with a few 
modifications. High video frequencies re­
quire a high tape-to-head speed, and 
VERA's transport sped the tape past the 
heads at 508cm/s. For a half hour pro­
gram the reel of tape was almost 1,5m in 
diameter, and it took two men to lift the 
spool on to the machine. The reproduc­
tion was good for the time, but because 
of the many difficulties in tape transport 
and tape economy, VERA was 
abandoned.

* 24 Kelvin Avenue, 
Montomrency, Vic.
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In the meantime the development of 
the "Quadruplex" videotape recorder 
(VTR) brought about major design 
changes. The "Quad" system, still used in 
broadcast stations, moves the video 
heads as well as the tape; in other 
words, by moving the heads, a high 
head-to-tape speed (writing speed) is 
achieved. Four video heads are mounted 
on a single head wheel rotating at 250 
rev/sec, and as the tape passes the head 
wheel video information is laid 
transversely across the tape with each 
head scanning approximately 16 lines of 
video information.

Quadruplex machines are expensive, 
so a cheaper system has been 
developed which records a complete 
field on one rotation of the video head; 
this head is mounted on a horizontal 

revolving head drum. The tape is wrap­
ped around the drum in a helical form, 
so the video track is laid at a slant, as 
shown in Fig. 1. Unfortunately there is no 
single standard for helical scan machines 
(as there is with the quadruplex 
machines), and it is possible to count 
well over 10 different helican scan for­
mats; nevertheless, common to all VTRs 
is the servo system.

In modern VTRs there are usually two 
or more servos controlling the speed of 
the head drum motor and the capstan. 
The head drum servo controls the posi­
tion and velocity of the head drum, and 
the capstan servo ensures the correct 
longitudinal motion of the tape. All 
video recorders require a servo system 
in some form, for it is not possible to 
record or playback a video signal 
without proper control over the speed 
of the video head drum and capstan.

Fig. 1 shows the configuration of a 
typical helican scan format (U-Matic stan­
dard), and Table 1 compares the various 
characteristcs between U-Matic, VHS 
and Betamax. One video head records a 
complete field of the video signal, so 
each stripe of video information 
represents one TV field; however, it is 
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not sufficient to record a field at random. 
To provide stability and minimise picture 
disturbance the video heads are switch­
ed very close to, or in, the vertical blank­
ing period; furthermore, the video signal 
is laid down in a precise pattern so the 
vertical sync information appears in the 
same place on each stripe of video infor­
mation. The field synchronising pulses of 
the video signal are also recorded on a 
separate track, known as the control 
track, to ensure the correct tape position 
in the playback mode.

Servos in videotape machines perform 
four basic functions:
(i) Ensure the video signal is recorded 
in a precise pattern on the tape with 
respect to the head position.
(ii) Ensure the rotating video heads are 
switched at the correct time in record 
and playback.
(iii) Ensure the heads track accurately 
over the recorded information during 
the playback mode.
(iv) Ensure a constant capstan speed.

Servos comprise four main com­
ponents, as shown in Fig. 2:
(i) A comparator.
(ii) A reference input to the comparator,
(iii) A mechanism to detect the speed 
and angular rotation of the motor shaft, 
(iv) A feedback loop from the motor to 
the comparator.

Speed control
A sync separator separates the sync 

pulses from the incoming video signal, 
and the vertical sync pulse is then used 
as the reference input to the com­
parator. The motor generates a series of 
pulses (as direct indications of the motor 
speed and rotational angle) which are 
fed back to the second input of the 
comparator.

If the motor is running at the correct 
speed, and in step, there will be a cons­
tant voltage output from the comparator 
since there will be no difference bet­
ween the reference signal and the feed­
back signal. Should the motor speed in­
crease, for example, then the feedback 
sensor will sense this increase and feed 
the information to the second input of 
the comparator. There is now a dif­
ference between the reference signal 
and the feedback signal, and a controll­
ing voltage is produced which ultimately 
slows the motor until the correct speed 
is reached. If the motor speed decreases 
then the comparator produces a voltage 
which increases the motor speed. The 
full operation of the comparator is ex­
plained later.

A simplified recording servo system is 
shown in Fig. 3. It is in fact, two servo 
loops, one controlling the head drum 
and one controlling the capstan. The 
reference input to the head drum com­
parator is the incoming field sync signal

REF.

(50Hz) divided by two to give 25Hz, and 
the feedback input to this comparator is 
in the form of 25Hz pulses generated 
from the rotating head drum.

A small coil and a magnet are sufficient 
components to generate the feedback 
pulses. The magnet is mounted on the 
rotating head drum and a stationary coil 
is located directly beneath the path of 
the travelling magnet. Each time the 
magnet passes over the coil, a small 
"tach" pulse is produced, giving the com­

TABLE 1

Format U-Matic Betamax VHS
Tape Width 
(mm) 19 12.5 12.5
Tape speed 
cm/s 9.5 1.87 2.33
Writing 
speed cm/s 854 583 483
Drum 
diameter 
(mm) 110 74.5 62
Video track 
width gm 85 32.8 49
Maximum 
tape time (hr) 1.4 3.2 4

Fig. 3
TACHOMETER 
PULSE SENSOR

parator a direct indication of the head 
drum speed and position. The resultant 
error voltage from the comparator is 
amplified and fed to the head drum 
brake circuit.

The pulses from the head drum are 
also fed to a second servo loop com­
parator, associated with the capstan 
motor. This is also fitted with pulse 
generating components and the pulses 
they produce are fed to the second com­
parator, compared with those from the 
head drum, converted to an error 
voltage, and used to drive an eddy cur­
rent brake on the capstan motor. In this 
way the capstan speed and position are 
locked to those of the head drum. The 
control track records the 25Hz pulses, 
derived from the incoming sync pulses, 
which become the reference pulses dur­
ing playback.

Playback servos
Fig. 4 illustrates a simplified playback 

servo system. The reference input to the 
drum servo comparator may be mains, 
local sync, or an internal crystal 
oscillator. The head drum servo loop 
behaves much as in the record mode, 
locking the head drum to the input
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EDDY CURRENT

Fig. 4

reference. In addition, the head drum 
pulses serve as one reference for a se­
cond servo loop, controlling the capstan, 
the second reference being the pulses 
from the control track, which indicate 
the tape's position.

This servo system aligns the video 
tracks under the video heads for correct 
tracking. Tracking is the ability of the 
playback head to scan directly over the 
recorded information for maximum 
video output. If, for some reason, the 
playback head has difficulty in scanning 

By courtesy of National Panasonic, this diagram indicates the tape path in a typical M- 
loading VHS format VCR. In normal play mode, the tape moves from left to right. 
Note the tilt on the head drum, which puts it at an oblique angle with respect to the 
tape path, thus producing helical scan.

the recorded information the video out­
put will fall and eventually degenerate 
into noise.

At least three variables in video tape 
systems can cause faulty tracking and 
necessitate provision of a variable track­
ing control to adjust the instantaneous 
head position relative to the moving 
tape:
(i) Humidity and temperature.
(ii) Out-of-adjustment recording 
machines.

(iii) Stretched video tape or poorly pack­
ed tape.

So far we have mentioned only the 
basic blocks of a servo system. The next 
section describes how the comparator 
produces an error voltage and how the 
motor speed is corrected.

There are two main methods of 
comparison:
(i) A ramp waveform sampled by a 
pulse on either the positive or negative 
slope.
(ii) A ramp sliced at some point to pro­
duce a pulse of varying width.

A ramp sampled by a pulse is more 
commonly used and will be the method 
described in this article. A typical block 
diagram of this technique is shown in Fig. 
5.

The sync pulses from the incoming 
video signal are used as a reference in­
put for the ramp generator. A 
multivibrator, triggered from the 
reference input, produces a square wave 
which is then integrated to form a ramp 
signal. This ramp signal is fed to one in­
put of a gate, while the feedback pulses 
from the head drum sensing coil are fed 
to the other gate input.

At the instant a pulse from the head 
drum is received, the amplitude of the 
ramp is sampled and this voltage ap­
pears at the output of the gate. It will be 
in the form of a pulse having a duration 
determined by the duration of the head 
drum feedback pulse — and which is 
essentially constant — and an amplitude 
determined by the time at which this 
pulse sampled the ramp. The pulses 
from the gate output are then integrated 
into a steady DC voltage, amplified as 
necessary, and applied to an eddy cur­
rent brake coil.

The DC voltage required to drive the
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LOOK AT THESE EXTRAS YOU GET 
WITH FLUKE MULTIMETERS

8060A OFFERS 
FREQUENCY.TRUE RMS 
& DIRECT dB

This remarkable state of the art DMM 
combines the accuracy and resolution of 
larger, more expensive instruments with the 
convenience of a hand-held instrument. 
Flukes own LSI/microcomputer design 
provides:

• Wideband true RMS AC measurements to 
100kHz

• Frequency measurement to 200kHz
• dBm and relative dB
• 10pV sensitivity
• Direct resistance measurement to 

300Meg
• Relative reference on any range or 

function
• Microcomputer-based self diagnostics

8062A
As 8060A above but without frequency and dB 
ranges. Provides true rms to 30kHz and relative 
reference functions.

8024B OFFERS 
PEAK HOLD AND 
DIRECT TEMPERATURE

The 8024B state of the art multimeter 
offers two important extra features - 
peak hold and temperature. Peak hold is 
a useful tool for capturing and retaining 
elusive voltage or current surges long 
enough to check and record the 
displayed reading. If your work involves 
measuring temperature then connect a 
K-type thermocouple and you can get 
direct temperature readings (we have a 
range available specially to suit the 
8024B).

• 11 functions including temperature with 
K-type thermocouples

• Peak hold on voltage and current ranges
• Logic detection and continuity
• Audible and visible indicators
• 0.1% basic accuracy. 3’/z digit

8026A OFFERS 
TRUE RMS AND 
CONTINUITY TESTING

The 8026A is the latest addition to the 
Fluke range and offers the advantage of 
true rms readings on ac functions. While 
most meters measure ac voltages 
almost all use the average-sensing, rms- 
scaled technique. In many applications 
average sensing does not give an 
accurate result - especially with non- 
sinusoidal waveforms. If you work with 
motors or data transmission type 
circuitry, true rms is critical to your 
measurements. For quick circuit 
checking the 8026A also incorporates 
the Fluke high speed continuity beeper.

• 8 functions
• True rms AC measurements to 10kHz
• Conductance and diode testing 
• High speed continuity beeper

CHECK THE COMPLETE
FLUKE 8020B SERIES

All prices are plus Sales Tax if applicable and subject to change without notice.

P.O. Box 30. Concord 
N.S.W. 2137 
13-15 McDonald Street, 
Mortlake. N.S.W 
Telephone (02) 736 2888 
Telex 25887

P.O. Box 107, Mt Waverley 
Victoria 3149
21-23 Anthony Drive.
Mt Waverley. Victoria 
Telephone (03) 233 4044 
Telex 36206

Adelaide: (08) 271 1839
Brisbane: (07) 369 8688 
Perth: (09) 398 3362

banhcard
N.S W Ames Agency 699 4524 • George Brown 519 5855 • Davred 29 6601 • DGE Systems (049) 69 1625 • Radio 
Despatch 211 0191 • Vimcom (042) 28 4400 VICTORIA Radio Parts 329 7888 • Browntromcs 419 3986* G B Telespares 
328 4301 • Elanco 428 4345 • Ellistronics 602 3282 QUEENSLAND I. E Boughen 36 1277 • Colourview Wholesale 
275 3188 • Audiotromcs 44 7566 • Electronic Shop (075) 32 3632 • Nortek (077) 79 8600 • W G Watson (079) 27 1099 
SA Protron.es 212 3111 • Trio Electnx 51 6718 WA. Atkins Carlyle 321 0101 • Hinco Eng 381 4477 • Brookeades 
276 8888 • Protromcs 362 1044 ACT Actiec (062) 80 6576 NT. Thew & McCann (089) 84 4999 TAS GHE Electronics

31 6533 & 34 2233

SOLD & SERVICED IN AUSTRALIA BY

ELMEASCO
Inxlrumcntx Pty- Ltd

SEND FOR YOUR FREE
MULTIMETER GUIDE
Please send me details of Fluke DMMs 
□ 8060/62 & 8050 □ 8020B Series

NAME

Protron.es


64K SS50 STATIC NOW AVAILABLE $399 + TAX
64K S100 STATIC NOW AVAILABLE $399 + TAX

DON’T FORGET TO CHECK WITH US BEFORE YOU BUY A COMPUTER OR OTHER PRODUCTS

ROD IRVING ELECTRONICS
____________ 425 HIGH STREET, NORTHCOTE 3070. MELBOURNE, VICTORIA

16K EPROM CARD S 100 BUSS
S100 COMPUTER PRODUCTS-----

BLANK PC BOARD 

$79.00
USES 2708 *

32K S-100 EPROM CARD AVAILABLE AGAIN * ’ *
$109.00

Thousands of personal and business systems arouno he 
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

NIW!

KIT
USES 2716*4 

Blank PC Board -$79 
ASSEMBLED & TESTED

ADD $30

$109.00

SPECIAL: 2716 EPROM's (450 NS) Ara $5.90 EA. With Above Kit

I OUR 4S0 NS 2708 S 
AAE 15 90EA WITH

I PURCHASE QF KIT

ASSEMBLED
AND FULLY TESTED 

ADD $36

KIT FEATURES
1 Uses +5V only 27 IB (2Kx8) 

EPROMs
2 Allows up to 32K ol soltware on 

line'
3 IEEE S-100 Compatible
4 Addressable as two independent 

16K blocks
5 Cromemco extended or Northstar 

bank select
6 On board wait state circuitry if

needed
7 Any c» an EPROM locations can 

be disabled
8 Double sided PC board solder 

masked silk screened
9 Gold plated contact lingers

>0 Unselecled EPROM s 
automatically powered down lor 
low power

’ 1 Fully buffered and bypassed
12 Easy and quick to assemble

• 16k Dynamic Ram Board
• Fully Expendible lo 64K
• Assembled tested and guaranteed
• $100 Compatible

16k Dynamic RAM Board assembled and tested 
Special $269 plus tax (4mHz) $299 plus la« i4mHz| 
This musi be the best o«e< available bn quality tested 
dynamic RAM boards

32K Assembled and tested $289 H»$ I« (4aNz)
48k Assembled and tested $309 H«» tai (4a«z)

64k Assembled and tested $329 Mm Im (4«Mz)

16K STATIC RAM KIT-S 100 BUSS 16K STATIC RAM SS-50 BUSS

KIT $179
A&T $199

' Aooressawe as tour separate 4K btocx-,
2 ON BOARD BANK SELECT c„cu.lr »(Cromem R| akilz Dr ortAOn i*r Plata $70 co Standard) Auows up io 5»» on one BLANK PC BOARD W DATA ilo
I LOW PROFILE SOCKET SET $22

5 IXjTX“ X’X.™“ E support IC s s caps 129

6 aii Md.eu ano data '-as W, ouWin, ASSEMBLED & TESTED 400 S30
7 Kit includes All pans and sockets
8 PHANTOM is jumpered to PIN 67
9 LOW POWER under i 5.amps Typical from 

Ihe » 8 Von Buss
10 Blank PC Board can De populated as any multi 

p<e ol 4K

OUR «1 SELLING 

RAM BOARD!

PRICE CUT!

$199 KIT
A&T $219

FULLY STATIC 
AT DYNAMIC 

PRICES

.00

■ « ! • » Ú— » * » ]

•miliscnum

ETI 660
THE $99 COMPUTER!

32 K STATIC ALSO

[for swtpcI
! 6800 BUSS! J

BLANK PC BOARD-

AVAILABLE
KI I FEATURES
i Addressable on I6K Boundaries
2 Uses 2114 Sialic Ram
3 Runs at Full Speed
4 Double sided PC Board Solder mask and 

silk screened layout Gold lingers
5 AH Parts and Sockels included
6 Low Power Under 1 5 Amps T ypicai

COMPLETE SOCKET SET -

FEATURES INCLUDE
Colour capability operates from optional 9 V pfugpacx 
IK memory expandable lo 3K on board single-board 
construction cassette inlertace audio output simple to 
program (uses Ch,p 8l
E «panson profecis c jmmg up UKiude ASCII keyboard 
hghtpen games soltware etc
Starter Kit (IK RAM BAW Video) $99 00
9V 1 amp plug pack io suit $12 50
Colour video option $13 50
RAM Expansion (add io PCB) $16 00

$22 SUPPORT ICS AND CAPS - $49

ETI636 7 SLOT MOTHERBOARD WITH ACTIVE TERMINATION 
Kit of Parts $89 00 Assembled and tested $115 00 inc tax 
RITRON COMPUTER GRADE POWER SUPPLY +5V Req 10A, 
* 16V Unreg Kit of parts $89.90 me tax A4T $109.00 me tax
Write for hat of other power supplies Tax free prices also available

1/1
SIZE: B'/i x 135/4 IN. 

SAME AS AN 8 IN. DRIVE. 
REQUIRES: 4-5V ® 3 AMPS 

±12V ® .5 AMPS.
____ _______  24 x 80 CHARACTER VIDEO
With a crisp, flicker-free display that looks extremely sharp even on small 
monitors. Hardware scroll and full cursor control. Composite video or split 
video and sync. Character set is supplied on a 2716 style ROM, making 
customised fonts easy. Sync pulses can be any desired length or polarity. 
Video may be inverted or true.

FLOPPY DISK CONTROLLER
Uses WD1771 controller chip with a TTL Data Separator for enhanced reliability 
IBM 3740 compatible. Supports up to four 8 inch disk drives. Directly 
compatible with standard Shugart drives such as the SA800 or SA801. Drives 
can be configured for remote AC off-on. Runs CP/M* 2.2.

_________FOUR PORT PARALLEL I/O (OPTIONAL)
Uses Z-80 PIO. Full 16 bits, fully buffered, bi-directional. User selectable hand 
shake polarity. Set of all parts and connectors for parallel I/O. $21

SINGLE BOARD COMPUTER KIT
NOW ONLY $495 Including tax 

v ($475 tax exempt)
Also available: Blank PCBs with Roms $275 + Tax 

Assembled & Tested $599 inc tax

FEATURES: (Remember, all this on one board!)
64K RAM

Uses Industry standard 4116 RAM’s. All 64K is available to the user our 
VIDEO and EPROM sections do not make holes in system RAM Also very 
special care was taken In the RAM array PC layout to eliminate potential 
noise and glitches.

Z-80 CPU
Running at 2.5MHZ. Handles all 4116 RAM refresh and supports Mode 2 
INTERUPTS. Fully buffered and runs 8080 software.

SERIAL I/O (OPTIONAL)
Full 2 channels using the Z80 SIO and the SMC 8116 Baud Rate Generator. 
FULL RS 232! For synchronous or asynchronous communication. In 
synchronous mode, the clocks can be transmitted or received by a modem. 
Both channels can be set up for either data-communication or data-terminals. 
Supports mode 2 Int. Price for all parts and connectors: $49

BASIC I/O
Consists of a separate parallel port (Z80 PIO) tor use with an ASCII encoded 
keyboard for Inpt,-’ Output would be on the 80 x 24 Video Display.

___________ REAL TIME CLOCK (OPTIONAL)
Uses Z-80 CTC. Can be configured as a Counter on Real Time Clock Set of all 
parts: $15

PFM 3.0 2K SYSTEM MONITOR
7-0,7-copy, Examine, Flll Memory, TestMemory, Go

64K ol system RAM! ' a"d SearCh’ PFM “«"P1« o™ 0» <h« 2716 EPROM locations provided. It does not occupy any of the

Please debit my Bankcard 
Bankcard No...................  
Expiry Date...................... 
Name .
Signature..........................

jeneral^nquiries (03) 489 8131. Mail order enquiries (03) 481 1436. Ritronics Wholesale (03) 489 7099. (Tax Exempt FnnnS 

------------------------------------ ---¡Ä.ÄiÄ ^m3^ I™ liS,S' MAIL 0RDERS P0’ ,C- JU'U- Minimum pack and post $5.00. Telex AA38897.
PLEASE WRITE OR RING FOR THE BEST POSSIBLE PRICES ON DISK DRIVES, PRINTERS AND 

OTHER COMPUTER COMPONENTS.



Servo systems for video tope recorders
head drum at the correct speed is at the 
mid-point on the ramp waveform, posi­
tion 1, Fig. 6. If timing errors occur the 
sampling pulses appear at some other 
point along the ramp, and the error 
voltage modifies the braking action until 
the correct drum speed is reached. The 
25Hz sampling pulses pass on the instan­
taneous value of the ramp at a particular 
time; the resultant sampled DC value is 
stored in a capacitor until the next head 
drum tach pulse. The sampling in simple 
VTR servos is relatively slow (25Hz), and 
the errors between samples have to be 
ignored.

As previously explained, the reference 
pulses are derived from the incoming 
video signal in the record mode but 
recovered from the tape in the playback 
mode. In the record mode the pulses are 
as accurate as the source, determined by 
the standards of the TV broadcasting 
service.

In the playback mode, the situation 
changes. The servo now has to cope 
with both head speed variations and 
tape errors. In other words, our 
reference has now changed from a 
steady source to one off tape, with ail 
the usual tape problems. To cope with 
these two different conditions, two dif­
ferent ramp slopes, or response times, 
are used for the two modes.

Figs. 7 and 8 illustrate this. Fig. 7 shows 
a steep ramp used in the record mode. 
This gives the system a faster response 
time, at the expense of a restricted range 
of correction. Because of the accurate 
and constant nature of the reference 
pulses, this restriction is not important.

Fig. 8 shows a much longer ramp as us­
ed in the playback mode. This is able to 
cope with a much wider range of sync 
pulse inaccuracies, such as might be 
typically encounted off tape, but suffers 
the restriction of a slower response time, 
even though this is usually adequate.

Precise control of the head drum speed

is important for positioning the head to 
the video tracks. Mechanical braking is 
impractical because of the uneven wear 
on the brake shoes which will not give 
the required accuracy; however, eddy 
current braking is often used which is 
frictionless, in the mechanical sense, and 
precise.

An AC synchronous motor drives the 
head drum via a rubber belt; the motor 
speed is slightly faster than necessary, to 
give the braking system the required 
control. A metal disc is mounted on the 
rotating head drum shaft and a sta­
tionary coil is positioned near the metal 
disc. The coil is so orientated that, when 

a current flows through the coil, the 
magnetic field opposes the direction of 
the disc.

The error signal from the comparator is 
passed through the coil. A more positive 
error signal will produce a larger 
magnetic field which will oppose the 
direction of the disc and so slow the 
head drum. A lower error signal will 
decrease the magnetic field strength, 
consequently the head drum will in­
crease speed. The eddy current brake is 
attached to the vision head drum shaft, 
rather than to the synchronous motor. 
As the motor runs at a constant speed 
the drive belt is designed to slip in a con­
trolled fashion to enable braking control.

At left is the motor/drum/head unit from 
a modern VHS home video deck. The tip 
of one head is indicated by the arrow. 
Above is a close-up view of a video 
head.

Summary
Although the helical scan format is sim­

ple, the long tape path tends to highlight 
timebase errors. Magnetic tape length 
tends to expand and contract because of 
friction, humidity changes, and 
temperature variations. In the record 
mode the video tracks are stretched and 
compressed at random, so in replay 
these unstable video tracks cause serious 
timing errors, and it is the job of the ser­
vo system to correct for these timebase 
errors. Whatever the format, size or 
cost, every video recorder/player has at 
least one servo system but more precise 
machines could have several servo 
systems which all interconnect. J
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$12

■ nr ’em

Binkurt! 
Mui Orders 
Welcome

SCHOTTKY 
DIODE

TTL FAST

DATA
BOOK

The 74F153 is a high-speed dual \ 
4-input multiplexer with common' 
select inputs and individual 
enable inputs for each section. 
It can select two lines of data 
from four sources. The two 
buffered outputs present the 
data in the true (non-inverted) 
form. In addition to multiplexer 
operation, the 74F153 can

■ The 74F374 is a high speed, low 
1 power octal D-type flip-flop 
I featuring separate D-type 

inputs for each flip-flop
I and 3-state outputs for

■ bus-oriented applications

I A buffered Clock 
Output Enable

■ common to all 
flip-flops.

RELATIVE TRANSISTOR SIZES 
IN VARIOUS TTL FAMILIES
FAST ADVANTAGES
• Improved Circuit Speed/Power 

Performance.
• Improved Noise Immunity.
• Better Line Driving Characteristic Than 

Schottky.
• Reduce Input Loading and Increased Fan Out.
• Maintain Compatibility to Standard 

TTL Levels, Functions and Pin Outs.

The 74F138 is a high speed 1-of- 
decoder/de multiplexer. This 
device is ideally suited for

■ high-speed bipolar memory 
■ chip select address 

decoding. The multiple
■ input enables allow parallel 

expansion to a l-of-24 decoder 
_ using just three 74F138 devices or 
I a l-of-32 decoder by using four 

74F138 devices and one inverter. 84$

The 74F109 consists of two high-speed 
completely independent transition 
clocked JK flip-flops. The clocking 
operation is independent of rise 
and fall times of the clock wave 
form. The JK design allows 
operation as a D flip-flop by 
connecting the J and K inputs 
together.

r- ISOLATION-, 
DIFFUSION f

63$

SILICON 
DIOXIDE

Please debit my Bankcard
Bankcard No ......................
Expiry Date..........................
Name.....................................
Signature ............................

mITo’rdFr^r or Wr,,e1or ^^‘y discounts
MAIL ORDERS. To ELLISTRONICS, 289 Latrobe Street, Melbourne Vic 3000
Minimum pack and post $2.00. Phone (03) 602 3499 ’
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PRODUCTS MANUFACTURED RY

HIGHEST PERFORMANCE 
FAMILY OF THE 80s

A Schlumberger Company
ONE OF THE WORLDS LEADING 

SEMICONDUCTOR MANUFACTURERS

1-9 10-49
74F00DC .80 .53
74F00PC .60 .39
74F02DC .87 .59
74F02PC .57 .38
74F04DC .82 .57
74F04PC .38 .27
74F08PC .35 .25
74F109DC $1.28 .89
74F109PC .63 .63
74F10DC $1.00 .70
74F10PC .60 .42
74F11DC .76 .53
74F11PC .60 .42
74F138PC .84 .84
74LF139PC $1.30 .91
74F151PC $1.36 .93
74F153PC 64 64
74F157PC $1.09 .76
74F158PC .96 .67
74F161PC $3.45 $2.35
74F164PC $1.95 $1.33

1-9 10-49
74F175PC $1.85 $1.30
74F181PC $3.60 $2.39
74F182DC $4.50 $2.99
74F182PC $1.80 $1.26
74F189DC $12.30 $7.65
74F189PC $5.60 $3.92
74F190DC .45 .32
74F190PC $3.50 $2.32
74F191DC $8 00 $5.50
74F191PC $2.70 $1.88

r * 1

1-9 10-49
74F194PC .95 .67
74F20PC .53 .37
74F240PC $2.60 $1.82
74F241PC $2.56 $1.70
74F243DC $7.80 $5.18
74F243PC $3.10 $2.10
74F244PC $2.70 $1.89
74F245PC $6.10 $4.05
74F251PC $1.40 .98
74F253PC $1.70 $1.19
74F257PC .95 .67
74F258PC $1.40 .98
74F283PC $2.30 $1.60

1-9 10-49
74F32DC 68 .48
74F32PC .65 .46
74F350PC $2.25 $1.56
74F352PC $1.40 .98
74F353DC $1.90 $1.33
74F353PC $1.56 $1.09
74F373PC $2.50 $1.75
74F374PC $1.12 $1.12
74F379PC $1.85 $1.30
74F399PC $1.95 $1.37
74F521PC $3.70 $2.59
74F533PC $3.20 $2.25
74F534PC .98 .68
74F537PC $1.90 $1.33
74F539PC $5.90 $3.92
74F64DC .80 .56
74F64PC 60 .42
74F74DC $1.14 .79
74F74PC .65 .46

1-9 10-49
74F160PC $4.00 $2.66
74F160DC $5.30 $3.60
74F162PC $4.05 $2.70
74F162DC $5.30 $3.52
74F163PC $4.10 $2.75
74F163DC $5.30 $3.52
74F174PC $2.40 $1.60
74F174DC $2.90 $2.03

m ■ q

I 1-9 10-49
74F381PC $5.95 $3.96
74F381DC $8.50 $5.40
74F382PC $6.20 $4.12
74F382DC $8.50 $5.35
74F398PC $4.50 $2.85
74F398DC $6.80 $4.30
74F538PC $5.95 $3.96
74F538DC $9.70 $6.10

Fairchild Advanced 
Schottky TTL, FAST, is a 
family of TTL circuits that 
exhibits a combination 
of performance and 
efficiency unapproached 
by any other TTL family. 
Made with the proven 
Isoplanar process, 
54F/74F circuits offer the 
switching speed and 
output drive capability of 
Schottky TTL, with 

— superior noise margins 
I and only one-fourty the 

power consumption.

LARGER QUANTITIES 

PRICES ON APPLICATION
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Distributed by Ellistronics P/L.
Ijbh ¿w A new ran9e high quality Electronic Components for 

professional and enthusiast. ¿a

f CIT-22
22 Pin 

IC Insertion Tool 

s4.35

ALL VERSA INSERTION TOOLS " 
ARE CMOS SAFE CIT SERIES I

f CIT-2428
24 to 28 Pin 

'C Insertion Tool 

54.67 r ET-840
IC Extraction Tool 
Removes all sizes

CMOS SAFE IC PIN | 
STRAIGHTNERS. |

ICs

<1.40

1/
f ùî5“iiS3oi' r DT-900 N ■

Desoldering Tool \
Large Plastic Body 1 ■

511.51/1

I Desoldering tool spares. Upper or lower O Rings 15C ea.Teflon Tips $1,05ea. Special CMOS safe tip for Dt 250: 
$1.75 ea. All Desolderers have tremendous suction and tip bore is automatically cleaned.

^All VERSA products are fully guaranteed. Prices Plus 7.5% Sales tax.

Binkcard 
Mail Orders 
Welcome

Please debit my Bankcard
Bankcard No ......................
Expiry Date..........................
Name.....................................
Signature ............................

Prices subject to change without notice. Phone O' write for quantity discounts.
MAIL ORDERS: To ELLISTRONICS, 289 Latrobe Street, Melbourne, Vic 3000.
Minimum pack and post $2.00. Phone (03) 602 3499
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Conducted by Neville Williams

RADIOCOMMUNICATIONS — A new Act with old problems
One of the final actions of the outgoing Minister for Communica­
tions, Mr N. A. Brown, was to release for discussion and comment a 
draft of the Radiocommunications Bill, 1983. If accepted by the 
new administration, the Bill will replace the Wireless Telegraphy Act 
of 1905 and subsequent associated legislation.

A press release which reached our of­
fice at the same time as the draft legisla­
tion described the Wireless Telegraphy 
Act of 1905 as "outdated" — an 
understatement, if ever there was one. 
The old "W.T.Act" was being criticised as 
inappropriate and out of date long 
before I became associated with this 
magazine — and that's more than 40 
years ago!

To be realistic, "wireless" transmission 
and reception in 1905 was still poised 
halfway between a scientific novelty and 
something that was seen by a few vi­
sionaries as having a possible use for 
emergency maritime communication. 
The idea of broadcasting to the public at 
large would have been 2001 stuff - or 
whatever the appropriately remote year 
was in 1905.

The very terminology was expressive:
They called it "wireless" because that 

was its most startling feature: you could 
pass messages without using wires!

They added "telegraphy" because, if 
you wanted to pass a message, Morse 
telegraphy was the natural and ap­
propriate way to do it!

So we acquired the Wireless 
Telegraphy Act of 1905, which is still in 
force today, despite what has happened 
in between.

BASIC CHANGES
Within less than twenty years, the 

whole scene had changed. The 
microphone and speech transmission 
was taking over from the Morse key, and 
radio amateur operators were adding 
their voices to the airwaves, along with 
an ever-growing number of communica­
tion services.

The Wireless Institute of Australia had 
been established and had formed an 
association with "Sea, Land and Air" as 
their official organ. The April 1, 1921 

issue of that journal reported the re­
establishment of the Radio Relay League 
in the USA and went on to say:

The two hundred meter wavelength 
reserved for amateurs is a continual buzz 
of chatter and amateur traffic. One may 
listen in any evening to radiophones, 
continuous wave transmitters and all 
classes of quenched and rotary spark 
transmitters.

Subsequent issues detail such in­
teresting items as Australia's first wireless 
receiving competition, in which entrants 
were required to submit a log of 
telegraphic and telephonic transmissions 
from Charles Maclurcan's experimental 
wireless station at Strathfield NSW.

Another news item related to the 
transmission by wireless of time signals 
from the Greenwich (Eng) Observatory, 
from Annapolis (USA) and from 
Bordeaux and Lyons in France. These 
were being received at the Sydney 
Observatory as a back-up for time stan­
dard checks via cable. They were also 
being used by survey teams marking the 
border between South Australia and 
Western Australia on longitude 129°E.

In the following year (August 4,1922) a 
writer in the very first issue of our foun­
dation magazine "Wireless Weekly" 
looked beyond the era of message 
handling, time signals and amateur 
transmissions to public broadcasting, na­
tionwide and especially to the outback:

The (weather and market) reports 
finished and Dad switched off and look­
ed at the clock. "In a quarter of an hour" 
he commented, "The Amalgamated 
Wireless will be sending out their 
concert."

Mother, Sarah, lane and Billy, who 
were killing time as best they could, smil­
ed. They knew these wonder concerts 

and thoroughly enjoyed them. At the ap­
pointed time, Dad switched on again, 
tuned in the concert wavelength, picked 
up the music and connected the 
loudspeaker. .

Even at that time, these rapidly expan­
ding activities and concepts, and 
especially the wireless receiving com­
petition, sat oddly against a basic provi­
sion of the Wireless Telegraphy Act of 
1905, which made it an offence to reveal 
the contents of a wireless message 
which you might happen to intercept, or 
even to reveal the existence of such a 
message!

NOT A WORD TO BESSIE!
Clause 36 (3): A person shall not, without 
lawful authority, divulge or make any 
use whatsoever, of any portion of the 
text of any message transmitted or 
received by any station, whether 
situated in Australia or elsewhere, or 
disclose in any manner whatsoever the 
existance of any such message.

Inappropriate as it might have become 
in the early '20s, that clause is still on the 
statute books, but honoured far more in 
the breach than the application. Indeed, 
a great deal of what is transmitted, these 
days, is intended for public consumption 
and discussion.

Fittingly, the secrecy provision appears 
to have been omitted from the propos­
ed new Act although clause 83 would 
seemingly leave the way open for it to 
be re-introduced by way of regulation:

Regulations:
83 (1) The Governor General may make 
regulations! not inconsistent with this 
Act, prescribing matters:
(m) the gathering and dissemination of 
information relating to radio transmis­
sion; and
(n) any matter incidental to or con­
nected with any of the foregoing.

At an editorial level, we have long held 
the view that the secrecy of radio 
messages should, if necessary, be 
preserved by technical rather than legal 
means. I refer to the use of scrambling, 
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carrier switching, etc. Although such 
measures may be capable of penetra­
tion, they are still likely to be more effec­
tive against a chronic eavesdropper than 
a purely regulatory "Thou shalt not..."

Yet I fear that the urge to regulate for 
secrecy is still implicit in the draft legisla­
tion in another guise. In Part IV, to do 
with Receiver Licences, we encounter 
the following — and I quote relevant ex­
tracts only:
Interpretation
35 In this Part, "receiver" means a 
receiver declared by the regulations to 
be a receiver for the purpose of this Part, 
but does not include a receiver designed 
or intended only for the reception of 
either or both of the following:

(a) radio programs transmitted for 
reception by the general public;
(b) television programs transmitted for 
reception by the general public.
Receiver not to be operated without 
receiver licence
36 (1) A person shall not, without 
reasonable excuse, operate a receiver 
except in accordance with a receiver 
licence.
Penalty: $2000.
Receiver licence
37 (1) Upon application in accordance 
with the appropriate approved form, the 
Minister may, in his discretion, grant to 
the applicant a licence in writing to 
operate specified receivers or receivers 
included in a specified class of receivers.

This has about it an inescapable sense 
of deja-vu.

Over the years, there have been 
debates, skirmishes and court battles in­
volving the rights of citizens to use cer­
tain types of radio receiver.
• The existing Wireless Telegraphy Act 
requires receivers to be covered by a 
licence.
• Broadcast and Television legislation 
concedes the right of citizens to use 
receivers (currently without payment of 
a fee) to receive radio and television 
transmissions originated for reception by 
the public.
• The Australian Government, along 
with other National Governments, per­
mits or actually operates broadcast sta­
tions in the short-wave bands, thereby 
appearing to legitimise the use of multi­
band radio receivers.

• Even if diffidently, Australian courts 
have tended to treat as broadcast 
receivers, receivers which include 
coverage of broadcast stations.

(For further observations on this, see 
the article on scanners in our January '83 
issue; refer to pages 17-18.)

The proposed new Act, as quoted, ex­
empts from the licence requirement "a 
receiver designed or intended ONLY for 
the reception of..

Elsewhere, a clause defines the:

Operation of this Act in relation to 
Broadcasting and Television Act.
(79) Regulations under this Act have ef­
fect notwithstanding any instrument 
relating to broadcasting or television.

That seems to make the intention of 
the legislators abundantly clear.

Whether all this would modify the 
view of the courts in any future action re­
mains to be seen. However, on the face 
of it, dual-wave, triple-wave and general­
coverage receivers remain "out on a 
limb" because they DO cover frequen­
cies other than those used for broad­
casting to the general public; they 
therefore fall foul of that word "only".

The fact of the matter is that it would 
be tediously difficult and costly to give 
listeners access ONLY to public short­
wave broadcasting stations, having in 
mind the way they are sprinkled across 
the short-wave spectrum and the way 
their schedules and frequencies change 
for seasonal and other reasons.

IS IT REALISTIC?
For sure, the Minister has the option of 

issuing licences to cover specified classes 
of receivers but, remember: on an in­
dividual basis, "in writing" and in 
response to "application in accordance 
with the appropriate approved form".

I seriously ask: Is it really envisaged that 
this course will be followed and, if so, at 
whose expense?

At the bottom end of the receiver-with- 
extended-coverage market, the cost of 
issuing the licence may well rival the unit 
value of the receiver itself.

At the top end of the market, a great 
many people own valuable communica­
tions receivers which they use for per­
sonal entertainment, the reception of 
programs from their homeland, or for 
"DX-ing" — a worldwide hobby. Illegal in­

AUDITEC 
AUDIO 

MODULES
THE HIGH 
QUALITY 

ALTERNATIVE
• Australian made
• Professional designs
• Carefully tested
• Rugged and reliable
• 12 month warranty

009 120 watt 
Power 

Amplifier

048 Balanced 
Mic Preamp
015 Unbalanced 
Preamp

001 30 Watt Power 
Amplifier

1045 Balanced 
Mic/Line 
Preamplifier

For illustrated literature on our 
wide range of modules and 

amplifiers, write to

Offences relating to sub-standard receivers and transmitters
11 (1) A person who, without reasonable excuse —

(a) except in accordance with a test permit, causes a sub-standard 
transmitter to make a radio transmission:

(b) supplies a sub-standard transmitter or a sub-standard receiver; or
(c) except in accordance with a test permit, has in his possession a 

substandard transmitter.
is guilty of an offence punishable upon conviction by a tine not exceeding 
$50,000 or imprisonment for a period not exceeding 2 years, or both.

AUDITEC
Australia Pty. Ltd.
10 Waitara Avenue.

Waitara N.S.W. 2077
Or Phone: NSW. AUDITEC (02) 48 4116; QLD. DELSOUND 

(07) 229 6155: VIC. ZEPHYR (03) 553 3266
S.A. NEIL MULLER (08) 272 8011
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SOLDER HOBBY PACKS

Cat T-2000

ONLY NZ $8.50P&P $4 00

P&P $1.00T-2006

LOW COST SOLDERING IRON
DONT PAY CHARGING CABINET$23.50

NZ P&P$2. 240V

Cat M 9519

ONLY

P&P $5.50

hobbyists Cat B 1826 P&P $3.00 ni $27.90

Cat D 2833

ETCHING KITFREQUENCY COUNTER FUNCTION GENERATOR
Cat Q 1300Ì

VALUE AT

Cat Q 1225

NZ $5.95

DICK SMITH Electronics
MAILORDERS: Private Bag, Newmarket

visa

TO 14 DAYS FOR

DSE/Á478/JCP

55 electros 
Cat P 7030 P&P $1.00

state. Fully approved, 
píete and ready for 
operation.

Day Satisfaction 
Guarantee

Medium Chisel
Thick Chisel 
Fine Conical

NiCads inside the device? No 
problem: this incredibly ver­
satile charging cabinet suits 
virtually all sizes and types of 
NiCad cell. Has a test facility 
to indicate charge and 5 LED 
indicators to show batteryTIP TO SUIT T 1301 NZ$3.60

Replacement Sponge: T-2010 nz$1.90

SOLDERING 
STATION

WAS^ 
$34.95

Electrolytic Pack LEAST $16.00 value
7 FOR ONLY

f 2002 #¿$5.95 EACH
T-2004

(SPECIALLY EX 
MAIL ORDERS)

SAVE 
$5.00 *C’ size

Similar to above, but larger in 
size (same asconventional 'C 
size) and with greater cap­
acity (1.2AH). Supplied as a 
pair on a blister pack.
CatS 3302 MZ $11.95

P&P $2.00

The 
Exclusive 

DICK SMITH

Get the accuracy & performance you can rely on every time with 
this low low cost Function Generator.
FEATURES: wide IHz to 200Hz frequency range • Sine,square, 
triangle and separate TTL square wave output • Continuously 
variable output to 10V P-P • Frequency sweepable over 100 1 
range • Short circuit proof outputs • Vernier frequency dial 
with fine adjustment control.

REMOTE CONTROL 4Ch Digital 
Proportional

Can t charge AMAZING VALUE

THE COMMUNICATOR VHF
RADIOS _

THE BASIC HANDBOOK
SECOND EDITION By David A. Lien

Great for, model cars, boats, 
planes, Daleks, etc. Four channel 
digital proportional type complete 
with servos.
Cat Y 1240 P&P $5.50

HOW TO TUNE THE SECRET SHORTWAVE 
SPECTRUM
Ever wanted to know the frequency that the Soviets use on the 
Soyuz missions (so you can listen in)? Well, this book has that 
information and a lot more. It gives you all those frequencies 
that are not usually published eg. Military. Government. 
Espionage. Pirate, etc. Great reading 1 Cat B 1649 P&P $2.00 

mz SI 2.95

This American developed - 9 digit 600MHz Frequency Counter 
is a top quality instrument with more features and better 
accuracy than any other comparable unit and it costs far loss' 
FEATURES: • 9 digit resolution for more precise readings • 
Excellent 30mV sensitivity up to 600MHz • 3 switch selectable 
gate times • 10MHz crystal controlled time base for greater 
accuracy • 2 separate inputs for added versatility • Front panel 
sensitivity control.

IMPROVED 
MODEL

Quality Antex’ brand. This general purpose soldering iron 
can be plugged into the 240V AC mains and will give 25 
watts of heat very quickly. It has a stainless steel barrel and 
comes with a copper tip. Complete and ready to use with 
cord and three pin mains plug ready attached. Cat T 1300

98 Carlton Gore Road, 
Newmarket, Auckland 1 
Telephone: 504 409

TOWERS’ INTERNATIONAL TRANSISTOR 
SELECTOR
Computer listing of over 10,000 transistors with substitutes, 
outline diagrams, terminal identifications, manufacturers codes 
and specifications. Essential for the professional or keen

259P&PS5 50 AMAZING VALUE

‘D’ size
Also rated at 1.2AH. but has 
same physical size as stan­
dard D' battery. Also supplied 
in card of two.
Cat S 3304 P&P $2.00

,47V « $12.95

„’259^P&P$5.50

AA’ (penlight) 
size
By far our most popular NiCad 
cell-we sell almost as many of 
these as ordinary AA batte­
ries! Despite their initial high­
er price, NiCads work out 
much cheaper in the long run 
because they can be re­
charged up to 200 times! 
Rated at a massive 500mA/h, 
this battery is suitable for 
almost all devices using st­
andard AA batteries. 1.2 volts.
Cat S 3300 Nz $2.65

Greencap Pack Lt*ST "5 0° V*LUC.
60 Greencaps "’°*"
Cat R 7040 P&P $1.00 NZ $8.50

If you’re not completely happy, you can return 
your purchase within 7 days in original con­
dition & packing for a full refund' You owe 
nothing - not even an explanation

A liberal amount of solder in a hobby pack. 
I.25mm (18g) hobby pack Cat N 1638 $2.80 

0.71mm (22g) hobby pack Cat N 1636 $2.80 

Resistor Pack
300 computer selected 1/4W types 
Cat R 7010 P&P $1.00 NZ 57.50

NOW ONLY $29.95 
P&P $3.00

NICAD 
BATTERIES

Incredible value a pack con­
sisting of Ferric Chloride, 
Dalo PC pen, resin (flux), a 
sample of PC board plus in­
structions ■ at less than the 
price of the etchant and pen 
on their own' And now the 
Ferric Chloride comes in this 
handy new 500ml bottle 
Cat H 5650 P&P $1.00

Compare our soldering station with others. Ours features 
variable temp, control (200-500 Celsius) with temp, meter. And 
its fully approved by the Energy Authority. Comes with iron, 
holder, sponge & manual.

ACCESSORIES
Replacement Tips:

Regarded by many as THE reference work on BASIC, it will 
give you an incredibly detailed insight into the operation of 
this very popular computer language It discusses very 
commonly used BASIC statements, functions, operationsand 
commands A must for every personal computer user, sooner 
or later you’re going to use BASIC Cat B 2335 P&P $3.00 X *z $29.10

Now you can listen to stations thatX 
are not intended for general listening1

FEATURES:
• Listen to AM/FM/U.S. CB/Aircraft J 

Marine, etc
• Unique battery/tunmg meter
• Mains or battery operation
• Carry strap & telescopic antenna

HIGH QUALITY RECORD- 1 
ING ON MOVIE & VIDEO ’ 
CAMERAS

UNI-DIRECTIONAL 
ELECTRET

, CONSENSER
3 A compact uni-directional/super card- 

iod microphone which is exceptional 
for video and movie use. It switches 
easily from super cardioid to standard 
uni-directional. The super directional 
response pattern enables individual 
sound sources to be easily isolated 
from extraneous background sounds. 
Also ideal for naturalists, surveillance 
work, stage plays, etc.
Cat C 1069 P&P $4.00

NEW ZEALAND 9 NEW ZEALAND

NEW ZEALAND



tendon or mischief could not be further 
from their minds.

Are we still going to have to put up 
with a law which is morally unnecessary 
and historically unenforceable, and 
which requires people to hold a licence 
for which, historically, no mechanism 
has ever existed to issue!

How utterly ridiculous! Surely we have 
reached the situation where it would be 
more practical to reverse the situation 
and remove all licence requirements 
from radio and television receivers — 
under this Act — except those which the 
Minister may specify "in his discretion".

He may find reason to specify — and 
refuse to licence — receivers which give 
unnecessary and undesirable access to 
some communication networks and to 
some satellite distribution systems, 
which may be set up. At least the issues 
at stake would be smaller in number, 
specific in character and better able to 
be tested on their merits.

I agree that some control may be 
necessary over the nature of receivers 
which are allowed to be manufactured, 
imported or sold to the public in the first 
place, in the interests of safety, con­
sumer satisfaction and rational use of the 
spectrum.

For example, receivers could logically 
and reasonably be banned which:
• Fail to meet electrical safety 
standards.
• Radiate excessive RF interference.
• Are a potential source of listener 
complaint by reason of unsuitable design 
parameters.
• Fai! to conform to standards deter­
mined for nominated communication 
services.

And so on.
These and other such controls can be 

imposed through existing type approval 
procedures and by new proposed con­
trols over the importation, sale, owner­
ship and use of what the draft Act 
describes as "sub-standard receivers and 
transmitters".

My conviction, at this stage, is that the 
whole business of receiver licensing 
needs to be re-thought — not from the 

The Act has much to say about transmitters, their design and operational re­
quirements and the need to ensure that they do not cause interference with 
radio communication.

Under "Interpretation", the Bill defines a transmitter as: "(a) anything design­
ed or intended for radio transmission: or (b) any other thing, irrespective of its 
use or function- or the purpose of its design, that is capable of radio 
transmissions."

In turn (and in part), the definition of radio transmission reads: "(a) any 
transmission or emission of electromagnetic energy of frequencies less than 3 
terahertz . . . without continuous artificial guide."

Does this oblique cross-reference bring under the control of the Bill all man­
made sources of interference with radiocommunication? If that is the intention, 
why not be more deliberate and specific? Or was it an accident of drafting?

traditional Departmental viewpoint but 
from the real life situation with a 
generous helping of sideways thinking!

When I started out to write this instal­
ment of "Forum", I did so with the 
general idea of commenting on the pro­
posed legislation as it affected receivers 
- mainly because it's an area in which 
we have been involved in the past. But 
here I am, a couple of thousand words 
later, still discussing the subject in 
general terms. It would take a great deal 
more time and space, and a great many 
more words to examine the original Act 
and related legislation, in order to com­
pare it with what is proposed.

And that would mean much more than 
reading a lot of English prose; it would in­
volve picking one's way through a mass 
of legalistic parliamentary jargon and be­
ing prepared to debate one's findings 
with others who had a similar concentra­
tion of interest.

That task completed, we should have 
dealt with one small segment of the draft 
legislation — maybe two or three pages 
out of fifty or more.

Extend that pro-rata over the rest of the 
proposed new Act and you start to get 
some measure of the initial reaction, 
industry-wide and nation-wide. That has 
to work its way back to the architects of 
the legislation and be sorted and sifted 
for what is legitimate objection or other­
wise. Decisions have to be made about 
essential changes, if any, and what may 
have to be written into the Act or left 
within the ambit of administrative 
"regulations".

To be perfectly frank, the whole exer­
cise of writing this instalment of "Forum" 
has left me with the disquieting specula­
tion as to how discerning the final 
debate in the House can be on an Act 
such as this.

Parliamentarians, required to appear 
well informed about a hard-to-read Act, 
drawn up by professional jargon writers, 
dealing with an unfamiliar subject, at the 
instigation of public servants, to regulate 
an industry of which they of which they 
are not an integral part.

Aw shucks!

“HEY”
When your in the market for a car you 
head for “Auto Alley”—
For you, the electronic enthusiast, 
tradesmen, hobbyist or just an elec­
tronic Nut, we’ve created “Silicon 
Alley” - better known as York Street. 
So no matter what you need in elec­
tronics, drop your soldering iron and 
come on in. (OOP’S switch it OFF 
first)

Includes Power Supply

YES, THE NEW SPECTRUM 
HAS ARRIVED

Sinclair Spectrum 1 6K $315.00
Sinclair Spectrum 48K $450.00
Sinclair Printer $175

LOOKING -TO - BUY a multimeter. 
We recomend KAISE Digital Model 
6221 @ $79.00.
We also stock other models:
SK6330 Auto range - hold ■ Trade Tax incl.
Buzz - 10A AC/DC $1 21.50.$1 38.51.
SK6440 Auto range - 24 $ 85.00.$ 96.90.
Ranges - 10A AC/DC
SK6400 Auto range - 20 $ 75.50.$ 86.07.
Ranges - 0.8% Acc.
SK6221 Auto range - hold-$ 69.95.$ 79.00.
Buzz ■ 10A AC/DC Econ

Plus of course all models of Fluke Hand 
held’s including their latest 8060B at 
$484.00 + Tax Other instruments in­
clude Standard Escort, Anigawa, Trio, 
Hitachi, Aaron and Goodwill.

These are just a few of the many 
100’s of up - to - date Electronic 
items on display at:-

DAVID REID ELECTRONICS LIMITED
1 27 York Street. Sydney, 2000.

orTelephone (02)29.6601
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Picture 
by 
courtesy 
of 
Philips

DIGITAL AUDIO

When you ultimately get to purchase your first compact disc, 
you will be holding in your hands a radically new audio-hifi 
product that is less than 10 years old in terms of the basic 
concept and only about one year old as a product in the world 
marketplace. In this article, we take a closer look at compact 
discs and their actual production.

Producing Compact Discs
— a look at what's involved

According to Philips, the groundwork 
for the compact audio disc was laid in 
the late ’60s when that company decid­
ed to make “strategic long-term in­
vestments in optical electronics”.

There were no specific targets — just 
the conviction that worthwhile commer­
cial developments could emerge from 
that particular line of research.

Two notable developments did 
follow: (1) a Digital Optical Recording 
(DOR) system for archival storage and 
“office of the future” filing; and (2) the 
Video Long Play (VLP) laser-read video 
disc, announced to the world press in 
August ’72 and now active in the 
marketplace.

During development of the video long 
play disc, it became evident to Philips 
that the same basic technology could 
be used to produce a very high quality, 
long-playing multi-channel audio disc — 
a point that was not lost on other major 
companies which were also working on 
video discs of one kind and another.

WANTED: A STANDARD
In fact, the technical press began to 

echo the conviction that, even if it was 
too late to avoid multiple video disc for­
mats, at least the public should be 
spared the same hassle with the likely 
new generation of audio discs.

So, in 1 974, Philips made a decision 
that was no less enterprising than their 
historic decision to develop and spon­
sor the compact tape cassette: Philips 

would develop and sponsor a compact 
audio disc that would be a distinct, high 
technology counterpart of the well 
established LP phono disc — not a 
somewhat awkward, over-size adaption 
of a video disc.

To quote Philips: “that year can really 
be regarded as the first major milestone 
in the story of the compact disc.”

By implication, it would be smaller 
than a video disc — perhaps small 
enough for ultimate use in automotive 
players. It would have a playing time to 
suit normal audio-hifi requirements and 
would use a signal encoding system op­
timised for high quality sound, rather 
than one dictated by video practices. 
The disc could also have program infor­
mation and timing, appropriate to audio, 
encoded into the signal track.

With the object of winning support, 
Philips kept other manufacturers in­
formed about their activities and, by 
April 1979, development had reached 
a stage where the system could be 
shown to the press as a proposed 
world hifi standard.

In August of the same year Philips 
signed an agreement whereby Sony 
became a partner company in develop­
ing and promoting the compact disc. In 
June 1980 the two companies 
presented the proposition to the in-

by Neville Williams 

fluential Digital Audio Disc (DAD) Com­
mittee but, while the Committee was im­
pressed, the position was still open 
enough for member companies to ex­
hibit their own competing formats at the 
October ’80 All Japan Audio Fair.

Then, in January ’81 the giant Mat­
sushita group (National/Panasonic/ 
Technics) came out in support of the 
compact disc and this proved to be a 
vital turning point in its acceptance. 
Towards the end of last year, about 40 
hardware companies had become 
system licensees, with a dozen or more 
software companies preparing to meet 
that need. The list will undoubtedly 
have grown since then.

PROGRAM SOURCES?
While the physical production of com­

pact discs has posed many problems 
requiring solution, the provision of ap­
propriate program content is currently 
presenting difficulties of its own. 
Basically, this is due to the fact that the 
CD system is so sonically “transparent” 
that it reveals to listeners in the home 
imperfections in the source recordings 
that have hitherto been much less 
apparent.

While a whole range of up-graded 
specifications contribute to this 
“transparency”, probably the single 
most important subjective difference is 
the more than 100:1 reduction in 
system distortion. Sony suggest less 
than 0.001% for their CD equipment 
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and more than 1.0% for an LP system 
— the latter figure assuming a top quali­
ty record/cartridge combination, not 
pushed to its dynamic limits.

Second only to distortion in subjec­
tive importance is the dynamic range 
and signal/noise ratio of the CD system, 
normally specified at “better than 
90dB”. In practical terms, this 
translates into the ability of the system 
to present tiny, delicate sounds against 
a background of silence, median level 
sounds with virtually no noise and no 
distortion, and high level sounds 
(including transients) without that sub­
jective sense of “strain” that implies ris­
ing distortion and peak clipping.

Without seeking to ignore other 
short-comings in domestic audio 
systems, it has become abundantly 
clear that perceptive hifi listeners using 
familiar, good quality equipment can 
readily appreciate improvements of this 
kind. For the first time, they can “listen 
through” a mass-produced consumer 
recording to the contents — and the 
limitations — of the source recording.

A whole article could be written on 
those limitations but those currently 
receiving dishonorable mention include 
the distortion, noise and transient 
crushing of analog tape masters, the 
phase and spatial anomalies of multi­
microphone techniques, the distortion 
and noise problems in mixing, mix-down 
and effects panels, unduly close or 
remote microphone placement, multi­
generation copies, and so on.

DIGITAL MASTERS
Taken together, these add up to 

reasons why a very large proportion of 
the master recordings held in company 
vaults are not worthy — in terms of 
quality — of the CD system. Some have 
already been re-mastered for compact 
disc, and many more will follow 
because of consumer demand or other 
commercial reason. However, such re­
issues are fated to be no better than 
good, by current standards, but disap­
pointing in terms of compact disc 
expectations.

Fortunately, over the past couple of 
years, major recording companies have 
been building up an inventory of new 
recordings on digital masters and these 
should be a much better proposition — 
provided they do not suffer from other 
technical faults and are attractive in 
terms of the actual performance.

A description of the actual production 
of a compact disc is reminiscent of the 
processes involved in a conventional 
analog LP disc but, in terms of scale 
and precision, it is rather like comparing 
a fine wrist watch with a bargain store 
alarm clock! In fact, one can carry the 
analogy further by referring to a quartz­
crystal analog watch with its up-dated

MASTERING PROCESS:
I CD-plain glass disc 

Optical polishing

Development

Silvering

Illustrating the five major steps in the 
production of a compact disc master 
recording. Steps in the duplication 
process are illustrated overleaf.

technology and extreme precision.
For a conventional LP recording, the 

stereo signals are fed into powerful 
amplifiers, which drive a cutting head 
on the recording lathe, inscribing the 
signal — still in analog form — as a con­
tinuous groove in the master disc.

For a compact disc, the original signal 
v/ill ideally have been recorded on a 
tape master in digital form and then 
edited and mixed down as necessary 
by digital means, in order to avoid any

PHYSICAL SPECIFICATIONS:
Disc diameter
Disc thickness
Centre hole diameter 
Recording diameter limits 
Signal diameter limits 
Rotation
Signal path spiral 
Signal spiral pitch 
Lineal scanning speed 
Playing time (one side) 
Minimum pit length 
Minimum pit length 
Maximum pit length 
Pit depth 
Pit width 

build-up of noise and distortion. 
Philips/Marantz refer to the end result 
as the “Production Master” . . . “con­
taining the complete audio information, 
fully edited, equalised and sound 
balanced”.

From the Production Master, a further 
tape is produced (Philips/Marantz call it 
the “CD-Tape Master”) in which the 
audio information has been re-encoded 
and supplemented — or interleaved — 
with track identification, timing, display 
codes, etc — a manipulation likely to be 
understood in detail only by experts in 
digital information processing.

BASIC PARAMETERS
However, to quote a few raw figures 

from Sony literature, the basic audio 
sampling rate is 44.1kHz per channel 
or 88.2kHz when the stereo channel 
signals have been interleaved on a 
left/right/left/right basis. Sixteen data 
bits are used to describe the size of 
each sample. After re-encoding and the 
insertion of data and timing signals, etc, 
the bit rate on the CD-Tape Master 
finishes up at just over 6 Megabits/sec, 
made up of audio channel bits at 
4.3218Mb/sec and supplementary 
data at 2.0338Mb/sec.

This data stream, directly comparable 
in frequency to what is involved in a 
video system, is what has to be impos­
ed on the compact disc as a spiral of 
microscopic pits. And that brings us to 
the disc itself:

Based on illustrations circulated by 
Philips/Marantz, the starting point for a 
CD master recording is a plain glass 
disc, surface-polished to optical stan­
dards and scrupulously clean.

This is coated on one side with a 
special photo-resistive layer about 
0.1 /¿m thick, evenly distributed by spin­
ning. It is analogous to a photo-resistive 
coating on photographic film.

The sensitised disc is now mounted 
on a recording turntable and rotated at 
the precise required speed, while being

120mm
1 2mm
1 5mm
46 to 117mm
50 to 116mm
Anticlockwise (referred to laser) 
Inside start 
1.9^m
1.2 to 1 4m/sec
Nominal 60 mins; max 74 mins 
0.833^m at 1.2m/sec (min speed) 
0.972^m at 1 4m/sec (max speed) 
3.05 to 3.56gm (depends on speed) 
Approx 0.11/xm
Approx O Sgm
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COMPACT DISC PRODUCTION — continued

STAMPER MAKING ...

Also reproduced from Philips/Marantz literature, this diagram illustrates the further 
steps in producing consumer copies of compact discs. They are strongly reminis­
cent of the methods used for conventional phono disc production but the level of 
precision required is far higher.

traversed by a powerful recording type 
laser. The laser is modulated by the 
signal from the CD-Master tape so that 
it writes a pattern of tiny dashes on to 
the sensitised coating.

This completed, the exposed areas 
are etched away (or developed) so that 
the spiral pattern of dashes becomes a 
pattern of microscopic pits about 
0.1/¿m deep.

This surface is now silvered and then 
heavily plated with nickel. When this 
plating is stripped away from the 
original master, it forms a durable 
“negative” or “father” disc, with a spiral 
of microscopic prominences instead of 
pits. The "father” could actually be us­
ed as a stamper to make consumer 
copies but only for a very limited pro­
duction run.

Normal procedure is to plate and strip 
the Father recording to make a number 
of “mother” discs with, once again, a 
spiral of pits.

Each of these “mothers” can then be 
plated to make a number of “stampers” 
or “sons” which are then used in the 
presses to produce the consumer 
discs, using compression or injection 
moulding techniques, as preferred.

After moulding, the surface carrying 
the signal information is coated with an 
extremely thin layer of aluminium to give 
it a mirror-like surface but with the 
recorded area having a slightly etched 

PRESSING ...

appearance.
To protect this surface and provide 

the appropriate optical access to the 
pits for the laser beam, the aluminium is 
coated with an acrylic plastic or other 
suitably transparent material, 2/zm thick 
and with a refractive index of 1.5. The 
information label is normally cemented 
to the reverse side of the disc.

As explained in the March issue 
(page 31) the acrylic plastic coating 
forms part of the optics which focusses 

A microphotograph of the pits in a typical compact disc recording.

the laser beam on to the pits. 
Moreover, the depth of the pits is held 
to about one-quarter wavelength of the 
laser light, so that light striking and 
returning from the bottom of the pits is 
one half-wavelength out of phase with 
that reflected from the adjacent sur­
face. The two cancel so that, to the 
laser optics, the pits look black. The 
light is therefore modulated by the 
stream of passing pits, thereby produc­
ing an optical signal equivalent to that 
which produced the pits in the first 
place.

It follows that, for the system to 
operate as intended, the signal surface 
should be kept as clean as possible. 
Dust particles and small, inadvertent 
marks may be counteracted by error­
correcting provisions which are part of 
the CD Disc/player system but the less 
that this needs to be relied on the bet­
ter. What CD players will not cope with, 
to date, are greasy finger marks which 
are deep enough, in comparison with 
the 2^m protective coating to de-focus 
the laser beam.

Passing through the beam at from 3 
to 8 times per second, depending on 
the diameter, a fingerprint-wide inter­
ruption to the beam can upset the 
decoding and produce distortion quite 
like that which occurs when a normal 
stylus is skating along a groove, barely 
touching the sides.

Physically, compact discs must be as 
warp-free as possible, and with the 
centre hole as nearly concentric as 
possible with the pit spiral. The centre 
hole must also fit the spigot snugly; if 
too loose, it can sit off-centre; if too 
tight, it may ride high and cause the 
disc to rock. Servo systems are provid­
ed to cope with disc vagaries but it is 
better not to rely on them too much, if 
only because an over-worked servo 
mechanism may generate noticeable 
mechanical noise. £
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excellence 
in sound*

needn’t cost you a fortune*
Denon, the name associated worldwide with 

professional audio equipment has available in 
Australia their range of superb quality turntables. 
A speed control system, with magnetic detection 
of impulses recorded on the inner rim of the 
turntable platter, coupled with a highly 
responsive A.C. servo motor maintains smooth 
and constant rotation.

Denon turntables are the result of 30 years of 
research and technology, giving you the ultimate 

combination of performance, reliability and 
cosmetic styling.

See the range of turntables at your Denon 
dealer now, you'll find their prices rather exciting 
as well. ‘optional tone arm and cartridge 

DENON 
Professional Audio Brand.

AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 
554 Parramatta Road, Ashfield, NSW 2131 Phone 797 5757
Canberra Melbourne Launceston Adelaide Brisbane Townsville
80 5200 560 4533 44 5155 272 2366 44 1631 79 6155

Perth
271 0888
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Audio-video 
Electronics

HIFI • HOME VIDEO • PROFESSIONAL AUDIO

SANYO "NO FUSS" MUSIC SYSTEM
When it comes time to pension off that ageing radiogram, 

not everyone wants to replace it with an ambitious — and 
expensive — hifi system. Sanyo have sought to cater for that 
recurring need with their new DC 45K music system, as 
illustrated on the right. As an item of furniture, it comprises a 
woodgrain vinyl cabinet to house the electronics and provide 
record storage, and two full-height loudspeaker systems 
which can be positioned to suit the decor. The music system 
itself combines a sensitive AM/FM-stereo tuner, semi­
automatic turntable, cassette deck and an amplifier with full 
control facilities, with a rated output of 6 watts per channel, 
plus headphone jack. The suggested retail price is £299.

In brief ...

A totally new range of Craig Road 
Rated Car Stereo equipment will make 
its debut on the Australian market later 
this year, incorporating the latest in 
electronic technology. It is a versatile 
range aimed at reducing Dealer 
inventory.

Announcing the new range in Sydney 
this week, the President of the Craig 
Corporation, Mr Peter M. Behrendt 
(pictured right) said: “The new range, 
which also features completely new 
cosmetics, has been designed for 
multiple use application in today’s 
smaller car dashboards.”

“We have designed a series of inter­
changeable nose pieces for a number 
of units, making it easy for installation to 
take place in many different models of 
cars.”

“On the electronic side of the new 
range, a major new feature will be the 
Craig Performance Monitoring System 
(PMS), a sophisticated electronic 
monitor which will tell the car stereo 
user about tape and radio performance 
through a series of visual signals,” Mr 
Behrendt continued.

“These features, plus a sound, ex-

clusive Dealer network backed up by 
the expertise of the Australian Importer, 
Sonic International, will see Craig Road 
Rated Car Stereo equipment become 
an even better known name on the 
Australian market in 1983,” Mr 
Behrendt concluded.

Sonic International’s General 
Manager is Martin J. McMurray, pic­
tured (left) with Peter Behrendt. He can 
be contacted at 4 Clarendon St, Artar- 
mon, NSW 2064. The phone number is 
(02) 439 8900.

FISHER was, at one time, a well known 
name on the Australian audio scene, 
epitomising the American approach to 
“hifi” of the era. In 1937, Fisher were 
offering to those who could afford them 
hifi sound systems featuring beam- 
powered amplifiers, inverse feedback 
circuitry, infinite baffle and bass reflex

Home computer, games
The Commodore VIC-20 computer is 
now being distributed through Video 
Classics outlets, throughout Australia. 
Recommended retail price for the basic 
computer is $299, ready to plug into a 
power point and connect to the antenna 
terminal of a normal TV set. Cartridges 
are available which will convert the 
VIC-20 to a home video games unit, 
but that is only the beginning. It can 
also be expanded into a true home 
computer with plug-in cassette recorder 
data storage, extra memory facility, disc 
drive and a printer. Talk to Gerry 
Gerlach, at Video Classics Computer 
Games, 385 Pacific Highway, North 
Sydney 2060. Phone (02) 438 4866.
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Of special interest to broadcasters in 
the coming Compact Disc era is this 
F601 Superdynamic Limiter. It is 
designed for use in the context of 
100dB dynamic range and near-zero 
source noise. (Details from Audio & 
Design Recording Ltd, 16 North St, 
Reading RG1 7DA, Berks, UK.

loudspeaker systems and magnetic car­
tridges. For nearly 40 years they con­
tinued to set a lead in technological 
research and innovation.

But, like many other western hifi com­
panies, the Fisher Corporation was 
gradually overtaken by the Japanese 
audio industry and was purchased by 
Sanyo in 1 977. The company now has 
a 200,000 sq ft facility in Milroy, Penn­
sylvania where it produces equipment 
merging American design parameters 
with Sanyo technology.

Late last year, Fisher brand portable 
cassette radios were released on to the 
Australian market through Sanyo 
Australia and were reported in these 
columns.

More recently two new Fisher brand 
VCRs were announced, the FVH-P520 
and the FVH-P530, both of them the 
subject of a review in the current issue 
of “VideoMag". Both use the VHS for­
mat, as manufactured by Sanyo for the 
US retailing chain of Sears. Under its 
own brand, Sanyo has traditionally 
adhered to the Beta format and the 
Company has indicated positively that it 
has no intention of changing this policy.

The most recent announcement from 
Sanyo/Fisher lists the two new VCRs 
with four different cassette radios, all of 
them described as “up-market", in 
keeping with the Fisher image and rang­
ing upwards in price from $350. For in­
formation about the Fisher range con­
tact W. Fabiszewski, at Sanyo Aust Pty 
Ltd, 225 Miller St, North Sydney, NSW 
2060. Phone (02) 436 1122.

THE FALK ELECTROSOUND GROUP 
have announced the appointment of Ar­
thur Muldoon as their National Sales 
Manager. He will oversee the marketing 
of their current product range, which in­
cludes products carrying such well 
known brands as NAD, Dual, Boston 
Acoustics, and SABA TV and Video.

Falk Electrosound are at 28 King St, 
Rockdale, NSW 2216. Phone (02) 
597 1111. 5

Sennheiser HD-40 stereo 
lightweight hifi 
headphones for $24.95
OUTSTANDING VALUE: One of Sennheiser’s most popular lines, 

their HD-40 headphones are light in weight (a mere 60g) very comfortable 
to wear and with a rated response from 22 to 18000Hz. They are of 
“open-aire” design and take up little storage space. We have found them 
excellent for general hifi listening and late-night organ practice.

EASY TO GET: Clip or copy the coupon below and fill in all the details, 
particularly if the purchase price is to be charged to your credit card. 
Otherwise include your cheque or postal order. Mail to the address given

To EA/Sennheiser Offer
Electronics Australia, PO Box 163, Chippendale 2008

Please send me pair(s) of Sennheiser HD-40 stereo headphones at
$24.95 per pair (includes packing and postage).

NAME.......................................................................................
(Please print)

ADDRESS ..................................................................................................

...................................................POSTCODE..........................

□ I enclose cheque/postal order to the value of $

□ Please charge by credit card* $
□ Bankcard □ American Express □ Diners Club

Credit card number......................................................................................  

Expiry date.....................cardholder signature
• If using a credit card, include your full name and address (not a PO Box)
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RITRONICS WHOLESALE PTY LTD
425 HIGH STREET NORTHCOTE 3070 MELBOURNE (03) 489-8131 

48-50 A’BECKETT STREET MELBOURNE (03) 347-9251

“BIG BOARD II”

Jim Ferguson, the designer of the “Big Board” distributed by Digital Research: Computers, has produced 
a stunning new computer that we will begin shipping in November called “Big Board II”, it has the 
following features:

4 MHz Z80 — CPU AND PERIPHERAL CHIPS
The Ferguson computer runs at 4 MHz. Its monitor code is lean, uses Mode 2 interrupts, 
and makes good use of the Z80-A DMA chip.

64K DYNAMIC RAM + 4K STATIC CRT RAM + 24K E(E)PROM OR 
STATIC RAM

"Big Board II'' has the three memory banks. The first memory bank has eight 4164 
RAMs that provide 60K of user space and 4K of monitor space. The second memory 
bank has two 2Kx8 SRAMs for the memory mapped CRT display and space for six 2732 
As, 2Kx8 staticRAMS, or pin-compatible E(E)PROMs. The third memdry bank is for RAM 
or ROM added to the board via the STD bus. Whether bought as a bare board, a full kit, 
or assembled and tested, it comes with a 200 nS2732A EPROM containing the monitor!

MULIPLE-DENSITY CONTROLLER FOR SS/DS FLOPPY DISKS
The new Ferguson single-board computer has a multiple-density disk controller. It can 
use 1793,1797, or 8877 controller chips since it generated the signal with TTL parts. 
The board has two connectors for disk signal with 34 pins for 5.25" drivers, the other 
with 50 pins 8" drives.

VASTLY IMPROVED CRT DISPLAY
The new Ferguson SBC uses a 6845s CRT controller and 8002 Video Attributed 
controller to produce a display that will rival the display of quality terminals. Characters 
are formed by a 5x7 dot matrix on 15.75 KHz monitors and 7x9 dot matrix on 18.60 
KHz monitors. The display is user programmable with the default display 24 lines of 80 
characters.

STD BUS CONNECTOR
The Ferguson computer brings its bus signals to a convenient place on the PC board 
where users can solder an OSTD, bus cards can be plugged directly into it. and it can as 
well be connected by bus cable to industry-standard card cages.

DMA
The new Ferguson computer has a Z80-A DMA chip that will allow byte-wise data 
transfers at 500K bytes per second and bit serial transfers via the Z80 A S10 at 880K 
bytes per second with serial processor overhead, though the monitor for the new 
computer uses the DMA chip mainly tor transferring data to and from disk, the chip can 
readily be used for other things since its “wait/ready" pin can be connected under 
software control to some half a dozen signal lines. When a hard disk subsystem is 
connected to the “Big Board II" via its “SASI" interface, the DMA chip makes 
breathtaking disk performance possible.

“SASI” INTERFACE FOR WINCHESTER DISKS
The “Big Board II” implements the Host portion of the "Shugart Associates Systems 
Interface”. Adding a Winchester disk drive is no harder than attaching a floppy disk 
drive. A user simply 1: Runs a 50-conductor ribbon cable from a header on the board to 
any of several inexpensive controller cards for Winchester drives that implement the 
controller portion of the SASI interface. 2: Cables the controller to an appropriate drive, 
and 3: Provides power for the controller-card and drive. Since our CBIOS contains code 
for communication with hard-disk, that's all a user has to do to add a Winchester to a 
system!

A Z80-A S10/0 = TWO ASYNCHRONOUS/SYNCHRONOUS SEKIAL 
PORTS

A PARALLEL KEYBOARD PORT = FOUR OTHER PARALLEL PORTS 
USER 1/0

The new Ferguson single-board computer has one parallel port for an ASCII keyboard 
and four others for user-defined 1 /0. When the computer is powered-up or reset, the 
monitor looks for a carriage-return at the keyuboard and serial ports. If the first carriage­
return the monitor gets comes from the parallel keyboard, the monitor uses the board’s 
video display circuitry to communicate with the user via a CRT. If the first carriage- 
return is typed at an ASCII terminal attached to a serial port, the monitor autabauds and 
makes the terminal the system console.

TWO Z80-A CTCs = EIGHT PROGRAMMABLE COUNTERS/TIMERS
The new Ferguson computer has two Z80-A CTCs. One is used to clock data into and 
out of the Z80 A S10/0, while the other is for systems and application use.

PROM PROGRAMMING CIRCUITRY AND SOFTWARE
The new Ferguson SBC has circuitry and drivers for programming 2716s, 2732(A)s, or 
pin-compatible (E)EPROMs. Software $25 extra.

CP/M
CP/M with Russell Smith's CBIOS for the new Ferguson computer is available for $220. 
The CBIOS is available separately tor $65.
Actual board size: 39.6cm x 22.2cm. 5 inch BIOS being developed. Approx price $95.

Pricing and Availability:
Availability: 2 weeks delivery.
In single quantities full kits costs $795.00 + tax. and A&T'd computers cost 
$950. There are attractive discounts that range to 35% for OEM's and 
dealers. For details about them please call Rod Irving on (03) 489 7099. ie: 
3 Ferguson II "Big Board” are less 20% off the one-off price, hard disks 
disk controllers, boxes and power supply to suit both 8" & 5/»" systems 
will be available.

Errors and omissions excepted.
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RITRONICS WHOLESALE PTY LTD
DISCOUNT CITY STORE

YOU WILL NEVER HAVE TO PAY FULL PRICE FOR COMPONENTS AGAIN
48-50 A’BECKETT STREET, MELBOURNE, 3000. PH: (03) 347 9251 

MAIL ORDER TO P.O. BOX 235, NORTHCOTE 3070.

M2896-63 THE MITSUBISHI RANGE OF DISK DRIVES
Slimline 8" Disk Drive, Double Sided, Double Density, No AC Power required. 3ms track to 
track, 1.6 mbytes unformatted. 77 track/side. 10® bit soft error rat§.

$575 + tax Box & Power supply to suit $95 + tax
M2894
Standard size 8" drive. Double sides, double density, 3ms track to track access. 1.6 
mbytes unformatted. 77 track/side, 10® bit soft error rate

$575 + tax Box & Power Supply $95 + tax
M4854
Slimline 5%" disk drive, Double sides, double density, 96 track/inch, 9621 bits/inch, 1.6 
mbytes unformatted, 3ms track to track access, 77 track/side.

$435 + tax Box & Power Supply $65 + tax
M4853
Slimline 5’4 " disk drive, Double sides, double density. 1 mbyte unformatted, 3ms track to
track, 80 track/side, 5922 bits/inch. Steel band drive system

$425 + tax Box & Power Supply $65 + tax

VERBATIM DISCS Per Box
5 YEAR DATALIFE GURANTEE of 10
MD525-01 Single Sided, Double Density 43.00
MD525-10 SSDD 10 Sectors 40 Tracks 43.00
MD525-16 SSDD 16 Sectors 40 Tracks 43.00
MD550-01 Double Sided, Double Density 51.00
MD550-10 DSDD 10 Sectors 40 Tracks 51.00
MD550-16 DSDD 16 Sectors 40 Tracks ' 51.00

MD577-01 SSDD Soft Sect 80 Tracks 51.00
MD577-10 SSDD 10 Sectors 80 Tracks 57.00
MD577-16 SSDD 16 Sectors 80 Tracks 57 00
MD557-01 DSDD Soft Sect 80 Tracks 63 00
MD557-16 DSDD 16 Sectors 80 Tracks 63.00

LINEAR REGULATORS
UA309KC
UA317KC 
UA317UC 
UA494PC 
UA723PC 
UA780KC 
UA780UC 
UA7808UC 
UA7812KC 
UA7812UC 
UA7815KC 
UA7815UC 
UA7818KC 
UA7818UC 
UA7824KC 
UA7824UC 
UA78L05AWC 
UA78L12AWC 
UA78L82AWC 
UA78S40DC 
UA7905KC 
UA7905UC 
UA7908KC 
UA7908UC 
UA7912KC 
UA7912UC 
UA7915KC 
UA7915UC 
UA78L15AWC

HYBRID REGULATORS
SH1605 
SH323C 
UA78H05SC 
UA78H12SC 
UA78HGSC 
UA79HGSC 
UA78P05SC

TRANSISTORS
BD139 
BD140 
MJ802 
2N3055 
BU126 
BU326 
BUX80 
2N3771 
2N3772 
2N3773 
FND500 
FND507 
MAN74A 
MAN72A 
4N28 
4N33
BDV64B
BDV65B 
AD149 
2SK134 
2SJ49 
WO2 
W04 
IN5401 
IN5404 
BC547 
BC548 
BC549 
C122D 
SC141D

1.00 
1.65 
0.95
2.60 
0.38 
0.99 
0.45 
0.45
1.00 
0.45
1.00 
0.45 
1.00 
0.50 
1.00 
0.50 
0.27 
0.27 
0.27 
1.70
1.05 
0.45
1.05 
0.50 
1.05 
0.50 
1.00 
0.50 
0.27

9.50
4.50
4.50
6.00
6.20

10.00
8.50

0.23 
0.23
2.40 
0.55 
1.20 
1.20
2.10 
2.50
2.50 
2.50 
099 
0.99 
0.63 
0.65 
0.60 
0.70 
2 90 
2.90 
1.50 
3.80 
3.80 
0.20 
0.25 
0.10 
0.12 
0.05
0.05 
0.05 
0.65
0.65

MEMORY 
SPECIALS

27C16 CMOS PROM $9.50
27C32 CMOS PROM $12.50
58725 2Kx8 RAM $4.50
2716 500NS $2.75
2732 450NS $4.95
2764 250NS $9 00
4164 150NS $5.50

per 100 +@ $5.00
Z80CPU 
Z80ACPU 
Z80 CTC 
Z80A CTC 
Z80P10
Z80AP10 
Z80S10
Z80AS10 
6800 
6802 
6809 
6821 
6840 
6845 
6850 
8212 
8216 
8224 
8255 
8155 
4011 
4016 
4017 
4023 
4028 
4040 
4051
4066
4081
4511
4520
74LS00
74LS04
74LS14
74LS30
74LS32
74LS47
74LS90
74LS161
74LS240

$3.40 
$3.60 
$3.20 
$3.75 
$2.90 
$3.40 
$8.00

$10.00 
$2.70 
$3.70 
$8.60 
$1.00 
$3.20 
$8.40 
$1.40 
$1.10 
$1.04 
$1.30 
$2.15 
$3.70 
$0.14 
$0.24 
$0.44 
$0.16 
$0.45 
$0.52 
$0.49
$0.28 
$0.16 
$0.49 
$0.55 
$0.13 
$0.14 
$0.19 
$0.16 
$0.13 
$0.34 
$0.26 
$0.33 
$0.45

74LS244 $0.42
74LS245 $0.55
74LS366 $0.25
74LS367 $0.25

8" VERBATIM
FD32-1000
FD32-8000
FD32-9000
FD34-1000
FD34-8000
FD10-4008
FD10-4015
FD1 0-4026
FF32-2000
FF34-2000
DD32-4000
DD34-4001
DD34-4008
DD34-4015
DD34-4026

Extra
$23.00 + Tax

PROBE ACCESSORIES

PR
IC

ES
 W

IL
L 

LA
ST

 O
H

LY
 W

H
IL

E 
PR

E-
D

EV
A

LU
A

TI
O

H
 S

TO
C

K
S 

LA
ST

Single Sided. Single Density 
Single Sided, Double Density 
SSDD Critically Certified 
Single Sided, Single Density 
Single Sided, Double Density 
Double Sided, Single Density 
Double Sided, Single Density 
Double Sided, Single Density 
SD FLIPPY FLOPPY 
SD FLIPPY FLOPPY 
Double Sided, Double Density 
Double Sided, Double Density 
Double Sided, Double Density 
Double Sided, Double Density 
Double Sided. Double Density

Single Disc Packs 10%
100MHz Probe Stes, great value @

Greenpar
Standard Kit
Items 1-6 are standard 
accessories supplied 
where appropriate with 
probe kits.

1. Earth lead and clip 6".
2. Retractable hook.
3. I.C. test tip.
4. Tip insulator.
5. BNC adaptor.
6. Trimming tool.

43.00
54.00
53.00
43.00
51.00
59.00
59.00
59.00
62.00
62.00
53.00
53.00
53.00
55.00
55.00

TRIOS
CS1560 

ALL CROS.

$455.00
+ Tax

ALL PRICES PLUS 20% TAX. TRANSISTORS PLUS 32.5% TAX. 
POST $2 HEAVY ITEMS EXTRA

RITRONICS WHOLESALE PTY LTD
MAIL ORDER to PO Box 235, Northcote 3070 Victoria. Minimum MAIL ORDER $20.00
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Hifi Review

Marantz CD-73 Compact Disc Player
One of the first compact disc players to be offered on the Australian 
market, and the prize in our current EA/Marantz crossword 
competition, is the Marantz “Model CD-73 Compact Disc Digital 
Audio Player” pictured here. We take a close look at it from the 
viewpoint of a hifi enthusiast.

In contrast to many of the prototype 
CD players we have seen pictured to 
date, the CD-73 employs slimline styling 
and has dimensions (with loading drawer 
closed) of 416(W) x 81(H) x 300(D)mm - 
and a weight of 8kg. As such, it could 
readily pass, at first glance, for one of the 
latest generation of video cassette 
recorders.

Certainly the styling is similar, although 
with touches that are characteristic of 
Marantz presentation. It has a matte 
gold-finished panel and control pads, 
black information window, grey/gold 
body shell and black rear panel. An ex­
ception to what is almost the rule, these 
days, is that the body shell is of metal 
rather than the ubiquitous high-impact 
plastic, while the imprint on the back 
says "Made in Belgium" — an unfamiliar 
endorsement in this country.

BRIGHT LIGHTS ...
When operated, the main power 

switch at the bottom/left corner of the 
panel literally brings the player to life, 
with a bright red highlight above the 
switch, a green glow in the record com­

partment and a green LED behind the 
word "Standby" on the record compart­
ment door; behind the information 
panel, a row of green LEDs marked 1-15 
lights up, along with a green/blue stylis­
ed industry logo: Compact Disc Digital 
Audio.

Marantz are certainly fond of their gold 
and their lights . . . and why not?

Immediately above the power switch is 
an open/close pad, which operates the 
disc compartment drawer. Press the pad 
and the drawer slides smoothly out, with 
the front lip tilting forward and a disc 
clamp tilting upwards. In this position, 
the lens of the laser read-head can be 
seen pointing upwards through an arc­
shaped cut-out, rather like the business 
end of some ultra-miniature spy camera!

With the drawer open, it is a simple 
matter indeed to drop the disc over the 
spigot, label side up. Press the 
Open/Close button again and the 
drawer and record slide back into the 
playing position. It is an elegant system — 
with just one possible cause for ap­
prehension: if one were careless enough 
to leave the drawer open, after remov­
ing the disc, the upward-facing laser lens 

could be fouled by dust.
Incidentally, taking the hint from the 

User Manual, we ascertained that the 
disc compartment could be opened and 
closed manually to recover the disc, 
although the preferred method is ob­
viously to use the motor drive facility.

Mounted more or less centrally on the 
bottom lip of the disc drawer is a large 
pad marked: "Next Program — Play". 
With a disc in position and the deck in 
standby mode, pressing this pad will in­
itiate normal play, indicated by a red LED 
behind the word "Laser". Unless other­
wide programmed, the deck will play 
from selection 1 through to the end of 
the disc, before automatically switching 
off.

... AND SWEET MUSIC
If the "Next Program-Play" pad is press­

ed again at any time during this cycle, 
the deck will immediately cease playing 
the current track and move on to the 
next selection on the disc or in the pro­
gram. Indexing is accurate, although 
somewhat leisurely.

To the left of the "Next Program-Play" 
pad are pads for "Rev" (Reverse or 
Review) and "FF" (Fast Forward) enabling 
the user to sample the disc in either 
direction. A "Pause" pad just to the right 
enables play to be interrupted and later 
resumed at the same spot. A yellow LED 
indicates that the deck is in Pause mode.

The Marantz CD-73 “could pass for 
one of the latest generation VCRs. ”
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DIGITAL AUDIO

The display in the information window | 
makes it possible for the user to keep . 
track of the selection on the disc which is 
being played at any time — a necessary | 
provision in a CD player, because neither i 
the tracks nor the reading head are visi­
ble with the disc drawer closed.

As mentioned earlier, when the CD-73 
is first switched on, a row of green LEDs 
numbered 1 to 15 lights up. Within 
about five seconds of the deck being put | 
into Play mode, it reads off the disc the 
number of selections to follow and ad­
justs the display accordingly: eg 1 to 6; 1 | 
to 10; 1 to 14. |

At the same time, a small yellow in­
dicator lights up under green LED I 
number 1, indicating that that track is the | 
one being played. As track 1 comes to 
an end, its LED goes out and the in- I 
dicator under number 2 lights up. If you | 
don't happen to like track 2, a flick of the . 
"Next Program-Play" pad will bring up 
track 3 and so on. It's very simple.

In addition to straight-through play, the . 
CD-73 has provision to program play in a 
number of ways, using the remaining 
pads ranged in line beneath the informa- | 
tion window. i

PROGRAMMED PLAY
What Marantz describe as "Random 

Access Programming" allows the user to | 
nominate up to 15 tracks for play in any ■ 
order — again a relatively simple pro­
cedure: A "Select' pad allows a flashing | 
LED signal (or cursor) to be moved under । 
any track indicator and the choice can be 
stored in a memory by pressing the I 
"Preset' pad. Having selected the . | 
desired tracks, they can be played in the y 
nominated order by simply pressing the 
"Play" pad. U |

Alternatively, a "Playback Delete" func- . 
tion using the "Select' and "Cancel" pads 
allows tracks to be deleted from a nor- | 
mal straight-through playback or, for that ■ 
matter, from a random access program 
that the user may wish to modify. This I 
can be done beforehand, or during play. |

Thirdly, a "Repeat' function is available , 
which can repeat indefinitely straight- 
through play (with or without deletions), | 
or a random access program or, for that i 
matter, even a single track!

(Curiously, the "Features" list for the I 
model implies that three different ran- | 
dom access programs can be stored, ,

COULD WIN
this magnificent new Marantz CD-73
Compact Disc player... valued at $999

from Marantz (Aust) Pty Ltd, 
19 Chard Rd, Brookvale, NSW 2100

Phone (02) 939 1900

CONDITIONS AND WHAT TO DO ...
CUT OUT this two-column panel 
with the crossword and clues on 
the back. Alternatively, in states 
where this requirement is illegal, 
make a clear, same-size photostat 
copy of the panel containing the 
crossword, clues and entry form 
and use this for your entry.
COMPLETE the crossword 
overleaf in clearly readable block 
letters. The correct solution will be 
as supplied by the designer of the 
crossword.
RETURN the panel, uncut, contain­
ing your solution, the clues and the 
completed entry form, so as to 
reach our editorial office not later 
than 5pm on June 30, 1 983.
POSTAL ADDRESS: Endorse your 
envelope Marantz Competition and 
post to Electronics Australia, PO 
Box 163, Chippendale 2008. Our 
street address: 57 Regent St,

Sydney (near Central Railway).
JUDGING will be supervised by 
Neville Williams, Editor-in-Chief of 
Electronics Australia. His decision 
will be final and no correspondence 
will be entered into.
THE WINNER will be the first cor­
rect entry drawn at random from a 
suitable container. (Permit number 
TC 83/512.
THE PRIZE will be supplied to the 
winner, by arrangement, by 
Marantz (Aust) Pty Ltd, 1 9 Chard 
Rd, Brookvale, 2100.
EMPLOYEES, and their immediate 
families, of Magazine Promotions 
Pty Ltd, John Fairfax and Sons Ltd, 
or Marantz (Aust) Pty Ltd and their 
associated advertising agencies 
are not eligible to enter the 
competition.

See overleaf
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Marantz competition crossword

ACROSS
1. Programmable electronic device. (8)
5. Type of counter. (6)

10. Movement of electrons. (7)
11. Stores information on a tape or disk.

(7)
12. Magnetic element. (4)
13. Bidirectional triode thyristor. (5)
14. How electricity can make you turn 

nuts! (4)
17. Pertaining to discrete electronic 

pulses. (7)
19. A conducting cell in the body. (6)
21. Type of diode. (3)
23. Wire in mains supply. (6)
25. Slow charge. (7)
29. Vita! component in a tape recorder. 

(4)
30. Term used for radar jamming 

material. (5)
31. Prefix meaning "aH’’. (4)
34. Speakers in the back seat? (7)
35. Where would you find vast amounts 

of helium? (2,1,4)
36. Electronic message. (6)
37. Mercury-arc rectifying tube. (8)

ENTRY FORM Marantz/Electronics Australia contest

Please read carefully the conditions and instructions (previous page) 

NAME .

ADDRESS

POSTCODE .................................

DOWN
1. Characterised by recurrence of 

events. (6)
2. Radio pioneer. (7)
3. Second-hand. (4)
4. Not in circuit. (8)
6. Make a printed circuit board by using 

a corrosive chemical. (4)
7. Pseudo inductor used in equalisers. 

(7)
8. Type of circuit used in a tuner. (8)
9. Switch off the current. (5)

15. Soil filter made out of wire mesh. (5)
16. Place where devices are tested flat 

out! (5)
18. Replay in tennis. (3)
20. Electron emitters. (8)
22. Unwanted shifting of an electronic 

property. (8)
24. Picture fault in TV. (7)
26. Electronic device which sets a boun­

dary value to a signal. (7)
27. Synchronised signals are said to be 

in? (5)
28. A millionth of a metre. (6)
32. Kind of charged particle. (4)
33. Type of antenna. (4)

Hifi Review — cent.

each involving up to 15 selections. I 
found no further mention of this in the 
instructions.)

So much for the front panel control 
facilities. On the rear panel are RCA 
sockets for the left and right stereo out­
put channels. The sockets are gold 
plated, as also are the plugs on the 
stereo connecting cord supplied with the 
CD-73.

Below the stereo output sockets are 
two other RCA sockets intended for a 
remote control unit — presumably an op­
tional extra.

The only other items on the back panel 
are a mains input socket, mains voltage 
selector and a mains fuse.

A notable omission, compared with 
some other CD players we have seen, is 
provision for headphone output.

The CD-73 is packaged in the usual 
way and accompanied by warranty and 
installation literature, a multi-language 
user manual, a separate specifications 
sheet and — surprise, surprise — a circuit 
diagram. The circuit is simplified to the 
extent that the ICs and three major 
boards are shown only as outlines with 
numbered connections but it is more 
than what is normally supplied to 
purchasers!

SPECIFICATIONS
The specifications are as normal for CD 

players, with a frequency range from 
20-20,000Hz; dynamic range, 
signal/noise ratio and channel separation 
all better than 90dB; THD less than 
0.005%; wow and flutter immeasurable; 
audio output level 2V RMS; power con­
sumption 40W.

The D/A conversion is specified as 
16-bit with digital filtering and the error 
correction system as CIRC (Cross In­
terleave Reed Solomon Code).

Because of the continuing scarcity of 
special test recordings, we were not able 
to verify these specifications with actual 
laboratory tests. For that matter, even 
the supply of discs for ordinary listener 
observations is still limited. The best we 
could do was to set up the CD-73 in a 
typical domestic hifi situation and rely on 
subjective judgment.

First off, setting up was no problem — 
far easier, in fact, than one would nor­
mally experience with a high perfor­
mance phono deck. We simply removed 
the CD-73 from its packaging, removed 
the two "red" screws that lock the laser 
head in place during transport, attached 
the signal leads and mains lead, and we 
were ready to make music.

Everything about the CD-73 worked as 
expected - the loading, the play, pause 
and search functions, as also the skip­
track provision. The track indication
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CASHM0RE 
ENTERPRISES
PTY LTD
798-6782 799-6129

TLX AA 74549 CASHMO

NEW PRODUCTS

The front loading mechanism is not just a power-driven drawer. It houses the plat­
ter drive system and the laser pickup head, plus four control pads ranged along the 
lower edge.

facilities were easy to understand and 
programming presented no problems.

Marantz have apparently decided that 
the programming provided in the CD-73 
should meet the needs of most hifi en­
thusiasts - random access to up to 15 
tracks or program segments, as already 
separated on the discs by inter-track 
"flag" signals. They have not sought to 
compete with the more ambitious - 
perhaps over-ambitious — programming 
detailed last month for the Technics 
SL-P1O.

As to the signal from the CD-73, it was 
noise-free and at a suitable level for the 
"Aux" input of the amplifier system.

It was undisturbed when we pulled the 
favourite demonstration trick of picking 
up the player and wobbling it around in 
mid-air.

Tapping fingers on the case produced 
no audible result but, just a couple of 
times, we were able to produce a 
momentary dropout by allowing the 
plastic disc pack to flop lightly on to the 
top of the case. (With some CD players, 
this treatment can cause a much more 
obvious dropout).

The one thing that never failed to upset 
the CD-73 — as with all other CD players 
to our knowledge — is what we have 
come to refer to in our office as the 
"brilliantine test": a raised fingerprint left 
on the signal surface by a finger that has 
been passed through someone's oily 
locks! It can upset the decoding to the 
point where it sounds remarkably like a 

conventional phono stylus which has 
gathered to itself a large ball of fluff.

(Perhaps we should add that such 
fingerprints can be easily removed, 
without visible or audible trace, by wip­
ing the disc with a soft, well-washed 
linen handkerchief.)

One other point we noticed had to do 
with a disc which was just slightly tight 
on the player spigot. One could see it 
running visibly out of true and, while the 
CD-73 tracked it (miraculously, we felt) 
one could hear the hum from the servo 
mechanism as it followed the 
undulation.

Could this be a reason for some of the 
arguments we've heard at CD 
demonstrations? "I could hear the record 
spinning!" "No you couldn't ... its 
perfectly quiet!"

But, such problems aside, we heard 
enough from the Marantz CD-73 to 
know that it was capable of very clean 
sound, very high separation, startling 
transients, and delicate, fragile sounds 
out of silence. I guess what we are really 
waiting for is the time when all those 
characteristics are brought together, 
predictably, on discs that we can buy 
over the counter, carrying the music that 
we like best.

That much is up to the software 
manufacturers.

The CD-73 is being marketed through 
selected Marantz dealers, Australia wide, 
at a suggested retail price of $999. The 
head office of Marantz (Aust) Pty Ltd is at 
19 Chard St, Brookvale, NSW 2100. 
Phone (02) 939 1900. (W.N.W.) *

4 Ch. sound to light chasers.
1 K. per ch. 6 function
3 types from $120-$185

New rope lights. Screw type 10m. 

Fantastic colours — will not kink. 

Will not break if trod on $185.

Mirror ball motors $54

PAR 36 
PIN SPOT 
240 volt w/lamp

DISCO MXR 
STEREO 

w/graphic eq. 

$225
* Scanners * Mirror Balls
* Fuzz Lights Crossovers Horn 

Speakers

HIRE - SALES - INST - 
SERVICE

Office/Showroom 
356 Liverpool Road, Ashfield. 

BROCHURES ON REQUEST
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Electronic
roulette wheel

— with realistic sound effects

Centrepiece to the glamorous casinos of Las Vegas, Monte Carlo and Wrest 
Point, the roulette wheel seems to be particularly effective in separating people 
from their money. Although it does not represent particularly good value for the 
gambler, people are drawn to it as sailors to the sirens. If you’ve always wanted 
to try your hand but don’t fancy the element of risk, build the EA Electronic 
Roulette wheel and play “on the house”.

by COLIN DAWSON

This electronic roulette wheel has 36 LEDs arranged in a 
circle. These function as a chaser so that the light appears to 
rotate. Although both the ball and the wheel rotate in a real 
roulette wheel, it is clearly not practical for us to rotate the

wheel - we must settle for the ball. When the play button is 
depressed, the ball rotates at about 240 RPM and gradually 
slows when the button is released. This simulates the inertia of 
a real roulette wheel with the "cliffhanger" finishes.

Another touch of realism is provided by integral sound ef­
fects. This consists of a clicker which represents the ball boun­
cing from one number to the next.

Actually we presented an electronic roulette wheel about 
six years ago. This was a mains powered and rather expensive 
project, whereas the latest version has been designed for the 
budget minded gambler. It requires only a 9V battery for 
power.

In operation the wheel appears to be completely random - 
we were not able to detect any bias and the chances of selec­
ting a winning number are one in 36. Actually, this compares 
favourably with casinos which have either a 1 in 37 or 1 in 38 
chance of selecting the winning number. This is due to the in­
clusion of a "0" (Europe) and "00" (US) on the wheel. Since the 
payout is fixed at 35:1 for a single (or "straight up") bet, the 
house has an advantage — particularly in the US casinos.

The LEDs are driven by a clock and counter arrangement. 
Whilst this may sound simple enough, there are some in­
teresting refinements. The clock, for example, must vary in 
speed to simulate the inertia of the wheel. The counter — 
rather than employing 36 separate outputs - has a much 
more economical 9x4 arrangement which is used to drive the 
LEDs in a matrix.

Perhaps surprisingly, the design of this project owes more to 
the "Selectalott" Lotto selector than the original roulette 
wheel. It shares the concept of driving the LEDs by means of a 
matrix although originally a 6 x 7 matrix was used rather than 
the 9 x 4. (A 6 x 6 arrangement could have been used in place 
of 9 x 4, but the 9 x 4 combination made for an easier layout, 
and saved a few minor components.)

In the interest of minimising the expense, we have not built 
the "wheel" into an enclosure. All the components, except the 
battery and speaker, are mounted on the printed circuit board 
(PCB). This was subsequently mounted on a piece of 
Masonite, although constructors may well choose an alter­
native mounting system.
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How it works
All the counting and LED driving func­

tions are performed by four CMOS ICs. 
This contributes to the low power con­
sumption — around 5mA to be specific.

Clock pulses are provided by IC1, a 
4046 phase locked loop. Although this 
IC is capable of a number of functions, 
we have utilised only its voltage controll­
ed oscillator (VCO). By varying a 
reference voltage on its input (pin 9) the 
output frequency can be controlled over 
a large range. The maximum speed is 
determined by C1 and RI and in this 
case is about 180Hz.

At this speed it is just possible to tell 
where the "ball" is at any given time dur­
ing rotation. Admittedly, this can en­
courage a certain type of player to in­
dulge in sleight-of-hand techniques (ie, 
attempt to release the play switch at the 
same point each time). Apparently some 
people are such bad sports at gambling 
that they actually expect to win. 
However, they will be disappointed with 
the EA roulette wheel, since it would re­
quire super-human reflexes to achieve 
this.

The output of the VCO (pin 4) is con­
nected to the clock input (pin 14) of IC4, 
a 4017 decade counter. Normally, each 

of the 10 outputs, labelled "0" to "9" 
goes high for one clock cycle. Only one 
output can be high at any given time and 
after the "9" count the IC resets to "0" 
and the process repeats. By connecting 
any output to the reset pin (15) the 
device can be reset before it reaches the 
"9" count and in fact we have configured 
it to reset at "4".

The count cycle is effectively "0", "1", 
"2" "3" and reset. The "4" output is high 
for such a short time before reset occurs 
that there is no apparent delay between 
the "3" and "0" counts. However, the "4" 
output is connected to the clock input of 
IC2 (the other 4017) and the brief pulse is 
sufficient to clock IC2. Normally, the 
carry out (pin 12) would be used for this 
function. This goes high at reset and 
stays high until the "4" count. It is ap­
parent that with a reset at "4", the carry 
out will never go high and therefore can 
not be used in this circuit.

The "9" output of IC2 is connected to 
its reset so that it is effectively an 0 to 8 
counter. Hence IC4 counts 0 to 3 and 
then clocks IC2. After nine cycles of IC4 
(or 36 clock pulses) IC2 will have com­
pleted its cycle. In this way, the 36 dif­
ferent outputs are obtained.

Each of the outputs of IC2 drives 4 LED 
anodes. These four LEDs will have con-

PARTS LIST

1 printed circuit board, code 83eg5, 
250 x 760mm

4 nylon PCB stand offs
7 Single pole, single throw (SPST) 

switch
7 SPST momentary contact switch
7 8Q miniature loudspeaker
7 9V battery, Eveready 216 or 

equivalent
7 battery clip to suit

SEMICONDUCTORS
2 4017 CMOS decade counters
7 4009 CMOS hex inverting buffer
7 4046 CMOS phase locked loop
6 1N4148 diodes
36 LEDs

CAPACITORS
7 100g.F/10VW electrolytic
7 4.7[d710VW electrolytic
7 ,082g.F greencap (metallised 

polyester)
7 0015gF greencap

RESISTORS
3 x 470kQ, 1 x 220kQ. 7 x 10kQ, 4 x 
560Q, 7 x 7000.
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Electronic roulette wheel CONSTRUCTION

begins to discharge through the 47kfi 
resistor and the associated diode. After 
about 15 seconds the capacitor voltage 
falls below the minimum VCO value and 
the oscillator stops.

The purpose of the diode in series with 
the 47kQ resistor is to give the rotation of 
the wheel a more realistic inertia effect. 
Without it, the LEDs would appear to 
stop too suddenly over the last few posi­
tions. The diode effectively modifies the 
discharge curve of the capacitor and pro­
longs the rotation at the end of each 
play.

Construction
If you decide to build the roulette 

wheel along similar lines to ours (the "El 
Cheapo" version!) there is really little 
more to construction than mounting the 
components on the PCB. This is coded 
83eg5 and in our case measures 250 x 
160mm. As you can see from the overlay 
diagram, a large part of the board does 
not actually have any printed design on 
it and could easily be omitted if you can 
mount the switches elsewhere.

The PCB in our roulette wheel is retain­
ed with nylon standoffs. If these are to 
be used, drill the PCB mounting holes to 
the correct size (the hole size is critical 
with nylon stand offs). Mark out and drill 
the holes in the baseplate.

The first components to be installed 
are the links. There are 10 of these in all,

We estimate that the current cost 
of components for the project is 
approximately

$24
This includes sales tax.

secutive positions on the wheel and 
each will come on in turn as IC2 cycles 
through its 0-3 count. Since we want a 
LED to be on when the two IC outputs 
corresponding to its position are high, it 
is necessary to invert the output of one 
of the ICs. In fact IC4 drives each of its 
LED strings through IC3 - a 4009 hex in­
verting buffer. A 5609 current limiting 
resistor is also included in each string, as 
is a diode which prevents reverse biasing 
of the LEDs when they are turned off.

Since IC3 is a hex buffer package, there 
are two "spare" buffers and these are put 
to good use driving the loudspeaker. 
Although they buffer the output of IC1, it 
is not simply a matter of connecting their 
inputs (pins 3 and 5) to IC1. This would 
result in two clicks per clock cycle-one 
on the positive edge and one on the 
negative edge. Since the counters only 

50

advance on the positive edge, this would 
be unsatisfactory.

The .0015gF capacitor, 470k9 resistor 
and diode feeding the two buffer inputs 
allow only one click per clock cycle — on 
the positive edge. This occurs 
simultaneously with the ball moving to 
successive positions. Connecting the 
two buffers in parallel may seem a little 
unusual. But this has been done to in­
crease the current drive to the 
loudspeaker. The 1009 resistor limits the 
speaker current to a safe value for the 
buffers.

When the "Play" button is depressed, 
C2 immediately charges to the supply 
voltage and takes the VCO input (pin 9) 
high in doing so. While ever the button is 
held down, the VCO operates at its max­
imum frequency of about 180Hz. When 
the button is released, the capacitor 

with three mounted on the foil side of 
the board. It is most important that the 
appropriate links be installed underneath 
the board, otherwise they will interfere 
with the wheel artwork.

Having obtained a photocopy of the 
roulette wheel artwork, cut it to size and 
glue it in place. Be particularly careful 
that the "wheel" is centralised. In this 
respect, the glued paper should prove 
much easier to handle than Scotchcal. If 
you are using the full size PCB (with con­
trol panel) the rest of the artwork could 
also be used.

There are two traps to watch for when 
mounting the LEDs - the polarity of each 
LED, and the position of the first LED, ie, 
making sure that it is fitted to a genuine 
"pair" of holes, rather than a false "pair", 
made up of one hole from each of two 
adjacent pairs. Both problems are taken
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HOW TO PLAY ROULETTE
Roulette is played with a roulette 

wheel, chips and a betting table. Bets 
are made by placing chips on the 
specially marked table. The wheel is 
then used to select a winning number 
at random. A normal wheel, as used at 
a casino, has 36 numbers, and one or 
two zeros. The zeros are to provide a 
bias in favour of the casino. Our Elec­
tronic Roulette Wheel does not have 
any zeros.

At least two players are required, 
one of whom becomes the banker. 
Players bet against the banker, but 
cannot bet amongst themselves. Each 
player should be supplied with an 
equal number of chips. If possible, 
each player should have different col­
oured chips, to avoid confusion when 
many bets are laid on the table.

The banker should be supplied with 
larger numbers of chips of all colours, 
to lessen the chance of "breaking the 
bank”. Chips can be improvised from 
buttons, coloured counters or similar 
objects.

A large copy of the table layouts 
should be made, marked with the 
numbers as shown. This can be as 
large as desired. A foolscap size table 
is suitable for up to six players. The 
various types of bets, how they are 
made, and the odds they pay are ex­
plained below.

Experienced gamblers may have 
noticed that we have used a black and 
white table instead of the more usual 
black and red one. This was because 
we found it easier to fabricate a black 
and white front panel for our Electronic 
Roulette Wheel. However, there is no 
reason why a constructor with suitable 
facilities could not make a red and 
black panel, as is usually used in 
casinos. Alternatively, it would be 
possible to paint or otherwise colour 
the white sections red. In any case, 
the table layout should match the front 
panel of the wheel.

There are six ways of wagering on 
an even chance. One can bet that the 
next number will be black or white, 
even or odd, or high or low. This is 
done by placing a chip (or chips) on 
the relevant areas of the table. You 
may bet on more than one occurrence 
(eg, black and odd), and more than 
one player can bet on the same 
occurrence.

All these wagers pay even money, 
ie, if you wager one chip on the black, 
and a black number comes up, you 
receive your original stake back, as 
well as an extra chip (your winnings). If 
a white number comes up, you lose 
your stake.

Odds of 2 to 1 are paid on bets in 
the nine boxes at the bottom of the 
table. The centre three boxes repre­
sent all the numbers in the columns 
directly above them. The boxes on 
either side represent the numbers

1 2 3

HIGH
19-36

4 5 6
LOW 
1-187 8 9

10 11 12

EVEN

13 14 15

ODD
16 17 18

19 20 21

22 23 24

BLACK

I-iHTTTTI—

25 26 27

WHITE

—mi2-i

28 29 30

31 32 33

34 35 36
13 241

COL
1

COL 
2

COL
3

24-13___—J 36-25|^J^"^

This diagram should be enlarged and copied onto cardboard. The final size will 
depend on the number of players and the size of the chips to be used.

marked in them. Bets are made by 
placing chips in the appropriate box. A 
winning bet is tripled, the winner 
receiving his original wager plus twice 
as much.

To receive odds of 35 to 1, you may 
bet on any single number, by placing 
your chips in the appropriate box. 
Odds of 17 to 1 are obtained by bet­
ting on two numbers. These numbers 
must be next to one another on the 
table, and the bet is made by placing 
your chips on the dividing line bet­
ween the two numbers. You win if 
either number comes up.

To bet on three numbers at once, 
and receive odds of 11 to 1, place 
your chips on either side wall of any 
row. Thus to bet on 13, 14 and 15, 
place your chips either on the right 
hand wall of box 15, or the left hand 
wall of box 13. You will win if either 
13, 14 or 15 comes up.

Odds of 8 to 1 are obtained by bet­
ting on four numbers at once. This is 
done by placing your chips on the 
common corner of four numbers. It is 
not possible to bet on four numbers 

which are not adjacent. By placing 
your chips on the side walls so that 
they cover two rows, you receive 
odds of 5 to 1, and win if any of the 
numbers in either of the rows comes 
up.

These are the only bets which can 
be made. A player may make as many 
bets at one time as he desires, and as 
many players as wish can bet on any 
one number or combination of 
numbers. When all bets have been 
laid, the banker calls “no more bets", 
and spins the wheel.

When the wheel stops spinning, the 
banker calls the winning number, eg, 
"ten on the black”, and then removes 
all losing wagers from the table. He 
then pays out all the winning bets to 
those fortunate few. No more bets 
should be laid on the table until all win­
ning bets have been paid. This will 
avoid confusion, and prevent 
unscrupulous players from making 
bets after the result has been decided.

The game can then continue, until 
either all the players or the banker 
goes broke.
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Electronic roulette wheel FRONT PANEL ART

Photostat this page and use the design above on the front panel of the roulette wheel. Be certain 
that the design is centred on the panel. If the control panel is incorporated use the additional label 
shown below.

power play

Electronic Roulette
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rHAVE A LOOK AT THIS!
31/2-digit LCD multimeter

from PARAMETERS 
Model 7040

HOW TO ORDER YOUR

• High accuracy 
achieved with 
laser-trimmed 
resistor 
networks

• 0.1% 
accuracy 
on DC 
voltage 
ranges

Features:

• 28 ranges
• Pushbutton operation
• DC volts from 200mV 

to lkV
• AC volts from 200mV 

to 750V
• AC/DC current to 10A
• Full overload 

protection
• 2000HR battery life
• Resistance from 200V 

to 20mV
• Auto polarity
• Low battery indicator
• Finger guards on 

probes & shrouded 
plugs for safety.

$99 tax paid 
$87.75 tax excl

Price includes postage & packing

Don't miss this great opportunity to purchase a top-quality multimeter with excellent 
specifications. The LCD readout has exceptional clarity and is readable at extreme viewing 
angles. We have used this unit in our laboratory and we think it's a bargain!

MULTIMETER I
This offer is made by Parameters Pty I 

Ltd. "Electronics Australia" is acting as | 
a clearing house for all orders. All | 
mail orders will be despatched by | 
certified post. Please allow up to four । 
weeks for delivery. ।

Fill out the coupon at right. Cheques । 
or postal orders should be made out 
to Parameters Pty Ltd. If not paying - 
sales tax, please quote sales tax 
inumber or enclose a sales tax * 

declaration on your letterhead. Send 
completed coupon to:

EA/PARAMETERS
MULTIMETER OFFER 
cl- "Electronics Australia"
PO Box 163,
Chippendale, NSW 2008

I 
I 
I
I 
I 
I

To Electronics Australia, PO Box 163, Chippendale 2008 *
Please send me...........Parameters 7040 multimeter(s) at $99.00 
each incl tax or $87.75 excl tax (includes post and packing).

NAME................................................................................................

ADDRESS........................................................................
..................................POSTCODE..................................
□ I enclose cheque/postal order to the value of $..............

□ Please charge my Bankcard $.................................................

Bankcard Number 496..............................................................

Expiry Date..............Cardholder Signature............................

Sales Tax No........................................................(if applicable)

If you are using Bankcard, be sure to include your full address (not a PO Box)
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TRIO — Still the Best Scopes 
for Value and Performance

100MHz, 4 Channels, 8 Traces. ImV Sensitivity! $2,495* ?
For applications requiring the highest degree of 
measurement sophistication, TRIO offers the new 
100MHz CS-2100A. A second generation design 
with a new level of performance and reliability. It 
brings ultra-high performance standards and a vast 
array of features into one efficient package. This 
new scope represents the state-of-the-art and 
features a rugged industrial construction. As a 
result, the CS-2100A is efficient, light-weight and 
highly reliable.

* 100MHz response and 3.5ns rise time
" 120MHz response at -6dB
* 500yV/Division cascade sensitivity
* 2ns/division sweep rate with 10x magnifier
* Four-input operation provides trigger views or four 

separate inputs
* Selectable 1 M2 or 502 inputs , -
* Alternate timebase operation
* 20MHz bandwidth limiter for best view of low «V* 

frequency signals
Lighted function pushbuttons
Voltage and current probe calibrators 
8 x 10cm internal graticule CRT 
Video sync separator standard 
Dual intensity controls

70MHz Scope at a 60MHz Price!
The new TRIO Model CS-2070 is a cost-effective 
full-feature portable lab scope. Having many of the 
important capabilities of the CS-2100A, the 
CS-2070 comes more feature-packed than most 
other scopes in its bandwidth class — and it offers ’ 
higher performance.

ImV Sensitivity $1,795*
1 mV/division sensitivity to 70MHz 
500pV/division cascade sensitivity 
Four-Input operation provides trigger view on four 
separate inputs
Alternate time base operation
20MHz bandwidth limiter
Lighted function pushbuttons

A Favourite of Leading Computer Companies! 35MHz, 2mV Sensitivity
The CS-1577A should be your choice for 
microprocessor system development and 
troubleshooting , . . Broadcast studio applications

Monitoring RF waveforms . . Monitoring digital 
data transmission . . . Logic and digital design Work 
. . Measuring propagation delays and phase shifts 
. . . Troubleshooting and maintaining video systems 

. Comparing amplifier input-output waveforms 
and displaying algebraic difference as a distortion 
curve.

• 35MHz response; usable beyond 50MHz
• Triggers on signals beyond 50MHz
* 2mV/cm vertical sensitivity
* Signal delay line
• Alternate trigger capability
* Automatic or manual CHOP/ALT selection
* Variable hold-off for pulse train display
* UNCAL “reminder" LEDS
• Single sweep feature for photography or 

observation of non-repetitive waveforms
* Video sync separators standard
■ Built-in triggering filters
' Differential input capability

$995*

Our Most Popular Model
— and Still the Best Value Available!
Used extensively by educational institutions.
hobbyists and by industry, the TRIO CS-1560AII 
has gained an enviable record for dependability. 
A record unsurpassed by any other scope in its 
ClaSS niyyuicu owccp <ai iu nutu
Truly your first choice for a workhorse oscilloscope • Sweep time O SpS/Div.-O SS/Div 
A reliable scope that will stand by you in even the and XY 
toughest conditions w

Sensitivity 10mV/Div (Triggers at 0.5 Div. Typ.)
CH1. CH2. DUAL. ADD. and SUB
Risetime 23nS
XY Mode

.O

$545*

For Those Who Require the Extra 
at a Reasonable Price
The CS-1 566A has that extra punch needed for 
engineering design work. Its 20MHz bandwidth and 
5mV/div. sensitivity make it ideal for 
microprocessor, digital data, broadcast. RF and IF 
system design work.
All performance features are geared for maximum 
flexibility and convenience

Capability of a 20MHz Scope

* High intensity 1 40mm rectangular tube
* 5mV sensitivity to 20MHz
* CH1. CH2. ALT. CHOP and ADD modes
* 10x Sweep magnifier
* Auto free run capability
* 19 Calibrated sweep ranges

$649*

Capture Those Unpredictable One-Time Events! $3,195*
The MS-1650B captures one-time or otherwise 
unpredictable events, stores them in a digital 
memory, and instantaneously reproduces them as 
analog waveforms on a CRT display screen. It. in 
combination with the MU-1651 memory unit, 
represents a powerful and versatile waveform 
recording and analysis tool.

* Simple storage and display of transients
* 1024 byte memory
* 1 ps write time
* Conventional 10MHz oscilloscope mode
* Immediate display of stored waveform
* Can capture waveform prior to trigger signal
* Digital data output capability

PARAMETERS^

PERFECTION IN MEASUREMENT

XYCORPar. 199

Sydney: (02) 439 3288. Melbourne: (03) 580 7444
Adelaide: PROTRONICS (08) 212 311 1. TRIO ELECTRIX (08) 51 6718. K. D. FISHER (08) 277 3288 Brisbane 

(07* 52 3547 L- E BOUGHEN (07) 369 1277. Canberra: GEORGE BROWN
062) 80 4355. ORTEX (062) 80 5283. Hobart: IMBROS (002) 34 9899. GEORGE HARVEY (002) 34 2233

HARVEY (003) 31 6533. Melbourne: RADIO PARTS (03) 329 7888 GEORGE BROWN
2?L418 conn ELLISTRONICS (03) 602 3282. Newcastle: D.G.E. SYSTEMS (049) 69 1625. GEORGE BROWN 

J- MONCREIFF (09) 325 5277 PROTRONICS (09) 362 1044 Rockhampton
21 058 3ydneY- GEORGE BROWN & CO (02) 519 5855. DAVID REID 

ELECTRONICS (02) 29 6601. Townsville: NORTEK (077) 79 8600. Wollongong: MACELEC (042) 29 1455.

* All prices plus sales tax if applicable. Prices do not include probes.
Inc. in Victoria



Electronic roulette wheel PCB PATTERN

The full-size PCB pattern for the upper section of the board. A 90mm section below the pattern carries the switches.

care of together; we have etched an "a" 
and "k" in the copper pattern to indicate 
the position and polarity of the first LED 
to be mounted. Once this one is correct­
ly fitted, the remainder will fall into place 
naturally. (The longer of the two LED 
leads is the anode, and the flat on the 
plastic encapsulation is adjacent to the 
cathode.)

The rest of the components can now 
be mounted on the PCB. The ICs are all 
CMOS devices, so take the usual precau­
tions. Wire up the switches, speaker and 
battery and let 'er roll! 5

SOLIO STAT« FUNDAMENTALS OF SOLID STATE
Fundamentals of Solid State is in its second reprinting, showing how 
popular it has been. It provides a wealth of information on 
semiconductor theory and operation, delving much deeper than very 
elementary works, but without the maths and abstract theory which 
make many of the more specialised texts very heavy going. ‘Solid 
State' has also been widely acclaimed in colleges as recommended 
reading — but it’s not just for the student. It’s for anyone who wants 
to know just a little bit more about the operation of semiconductor 
devices.

Available from ‘‘Electronics Australia”, 57 Regent St, Chippendale. 
PRICE: $3.50 OR by mail order from ‘‘Electronics Australia”, PO Box 163, 

Chippendale 2008. PRICE: $4.40.
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KITS- KITS- KITS
500MHz
Digital Frequency
Period Meter
Ref: EA Dec '81 - Feb '82
Jaycar has by far the best kit version of this 
project in Australia. We now supply 2 x 
GOLD plated BNC input connectors at no 
extra cost I
Cat KA1390 $119 (50MHz Version)
Cat. KA1392 $26 (500MHz option)
(Beware of kits that don't conform to the

HEART RATE MONITOR
Ref: EA July '82
Brilliant kit which enables you to measure 
your heartbeat instantly. One of our most 
popular kits ever. The Jaycar kit comes in a 
beautiful ABS splashproof case with profes­
sional silkscreened panel.
Cat KA1466 $79

DIGITAL CAPACITANCE 
METER

$74.50
Ref: EA March ’82
Accurately measure capacitance from 1pF — 
19.99uF. A must for the serious enthusiast
Cat KA1420 $74.50

Digital 
Thermometer
Ref: EA Feb '82
0 — 100 degrees C with 0.1 degree resolution. 
Bright, easy to read display. Kit includes 
two temperature sensors.
Cat KA1404 $74.50

magnificent!
$74.50

TRANSISTOR ASSISTED IGNITION
Ref: EA Jan '83
Latest version of this fantastically popular 
kit! The Jaycar kit comes with genuine DIE 
CAST box — as used in the EA prototype. 
Beware of others that use flimsy sheet metal.
Cat KA1506 $35

MAGIDICE
The best electronic dice ever made! Firstly, this is not a kit. It is comp­
letely built and tested.
Basically the MAGIDICE is a glistening black cube measuring 75mm on 
all sides. It has 6 LED's set into the top of the cube under a red filter 
(the filter LOOKS black as well).
When the switch in the base is turned on, a wave of the hand over the 
top of the cube causes the circuit to operate. The cube beeps and gives 
you a guaranteed random dice "throw'' in the form of illuminated 
LED's. There are no buttons to press and you don’t even have to 
touch the cube!
The last number will remain until you note or wave your hand over the 
unit to "throw" another number. This (patented) product makes an 
absolutely uniqu? gift and comes attractively presented.
Cat. XC 2006

Please note that a 9V battery snap (supplied) must be fitted to use on 
local 9V standard cell.

GREAT 
GIFT

’19”
BRILLIANT 

FUN
O-3OV lamp Ref: ETI 

powersupply
— Fully protected
— Output variable from 0-30V DC
— Selectable current limit
— Bolh voltage and current metering
— After a multimeter & soldering iron an 

absolute must for the enthusiast.
You will never own a more useful piece of

Function 
Generator Ref EA April 1982

"Pigeon Pair" companion to the new 500MHz DFM. Low distortion 
generator of sine, square and triangular waveforms. From below 20Hz 
to over 160kHz. Inbuilt 4 digit frequency counter in d»-luxe Pac-Tec 
case. Only $85

JAYCAR EXCLUSIVE — 1% 50ppm metal film resistors used for
S4.95 included

NEWstability

JAN/MARCH 1981

BLUEPRINT

MODE SWITCH. STEREO 
BALANCE CONTROL 
LINE OUT MONITOR OUT. 
MONITOR VOLUME CONTROL

BUY 2 AND SAVE $10 
- ONLY $389

AUSTRALIAN (NOT HONG KONG) 
MADE SPECIAL BUILT RACK 
CABINET - QUALITY’!1

• LOW NOISE 1 50ppm METAL 
FILM RESISTORS USED

• TINNED FIBREGLASS PCB s
• LOW CAPACITANCE SCREENED 

CABLE USED THROUGHOUT
•QUALITY IC SOCKETS
• SPECIAL REAR PANEL
• MULTICOLOURED RECTANGU 

LAR LEDi USED

MAGNUM 
200

NEW! _ LOW COST 5000 SERIES AMP

ONLY 299
Black Monolith $319

5000 SERIES 
GRAPHM 
EQUALISERS

SPECIFICATIONS

SOCKETS
PROVIDED

KE 4204

FUNCTIONS
MOVING COIL INPUT 
MOVING MAGNET (DYNAMIC 
CARI I
INPUTS (2OFF)

• TUNER INPUT
•AUX INPUTS (2 OFFI
• TAPE INPUTS (2 OFF)
• INPUT LEVEL CONTROL
• TAPE OUTPUTS 12 OF F »
•400Hz CALIBRATION 

OSCILLATOR
• LED AVERAGE (VU) «. PEAK
• LEVEL METERS 48dB TO •‘MB

STEREO STEREO STEREO STEREO 

Synthesiser 
Creates a very realistic stereo Ref: ea 
sound from mono sources i.e. September 

AM tuners, TV or video units 1982 

Very easy to build and comes 
complete. Cat

Short Form
Version Only Cat- kai476 

$39.50

EA dual tracking P/S

Extremely versatile power supply: 
Will give plus & minus 1.3V to 22V 
at up to 2 amps PLUS A FIXED 
+5V@0.9A. The supply is comp­
letely protected against short 
circuits, overloads and thermal 
runaway. A large meter with 
voltage calibration is supplied as 
well as IC sockets. A quality kit.

^g50

ONLY 299

FEATURES
• EXTREMELY CLOSE TRACKING 

TO RIAA PHONO EO
•GOLD PLATED CONNECTORS 

ON ALL INPUTS
• ENGLISH LORLIN LOW NOISE 

SELECTOR SWITCHES



KITS- KITS- KITS-
LOW COST DIGITAL 
MULTIMETER KIT

BY POPULAR DEMAND
ROBOTICS

Jaycar is the first major electronics company in Australia to stock useful robots in kit and built-up form.

MICRO GRASP
built-up unit« available. Tb« DP2010

probes to

Probe to

AC VOLTAGE ANO CURRENT RANGES

Resolution Accuracy Protection

1A/250V
b.c.)

1mV 
10mV
100mV

500V for 
one minute

DP2010 kit Cat. KJ7010 
ONLY $45

10uA 
tOOuA
1mA

MICRO GRASP KIT INCLUDING POWER SUPPLY Cal XR1000 SPECIAL INTRODUCTORY PRICE S4S9 00 
UNIVERSAL COMPUTER INTERFACE BOARD <m kit lorml Cat XR1010 ONLY $179 00 (not requwed lor Sinclair ZX81 computer!

JAYCAR - FIRST IN AUSTRALIA 
WITH THE VERY LATEST IN THE 
FIELD OF ROBOTICS

WT5312
ONLY $2.50
Eveready 216 (red) 
9V Battery Cat. SB2370
ONLY $1.40

SPECIFICATIONS

Function f.s.d.
Volts 
(d.c.) 2V

$499
Current 
(d.c.)

Volts (a.c.)

20V 
200V 
500V 
2mA 
20mA 
200mA
2000mA

1uA 
10uA 
100uA

1%i1 digit
1%’1 digit

20V
200V
500V

1mV 
10mV 
100mV

1%' 1 digit
3%’1 digit
5%*1 digit

1A/250V Resistance

2%’5 digit
2%-5 digit
2%i5 digit

500V for 
one minute

Diode Test

ZmA 
20mA 
200mA 
2000mA 
2K 
20K 
200K 
2000K

100

1mV

2%’5 digit 
2%'5 digit 
4%*5 digit 
7%" 5 digit 
1%1 digit 
1%' 1 digit 
1%' 1 digit 
1%*1 digit 
1%'1 digit

260V

260V r.m.s.

CALL IN TO OUR YORK STREE T SHOWROOM AND SEE WORKING"

AS DESCRIBED ETI MAG. APRIL 1983

Sparante
■ ihe BrandlEadErs in ñuta Electronics

EPROM programmer
the ultimate in

electronic
ignition

Each kit is complete down to the last nut & bolt. All fittings included! 
SX-2000. UK's largest selling electronic ignition! "Reactive Discharge" 
system — NOT CDI — with great reliability. 
Cat KJ-6650

Spartaka sx2ooo
A Reactive Discharge System
combines all features of the SX500 plus
• Reactive Discharge electronics combining all the 

advantages of both Inductive and Capacitive 
Discharge for maximum spark performance

• Gives the most thorough combustion of air- fuel 
ratios especially current lean mixture emission 
controlled engines

• Voted Accessory of the Year and the best as tested

for the MicroBee Ref: ETI Feb '83

Fantastic little accessory for the popular "Microbee" computer.
The Jay car kit contains all components including the following SPECIAL 
f eatu res:
— 28 pin IC socket included!
-3x16 pin "PERSONALITY PLUG" HEADERS
- 15 pin PARALLEL CONNECTOR
— IC sockets for all logic devices including personality socket

ALL THIS FOR ONLY $39.95!
Cat. KE4650

24 pin ZIF socket to suit only $12.95 Cat PI6522
NEW

Value

ni.sn 500 vehicles

‘59

Mai I Order By
ONLY SHOP HOURS CARLINGFORD

BANKCARD12pm Thurs nic^t 8 30pm5.30pm: Sat

Via Your Phom
SHOP HOURS SYDNEY
Mon Fn 8.30am 5 30pm Sat 8.30am 12pm Thurs nitwit 8 30pm

by Popular Motoring Magazine
• Patented clip-to-coil fitting
• Systems Function Light as well as Static Timing Light
• The ultimate brand leading contact breaker 

triggered system

TX-2002. Breakerless ignition! Full fitting kit to convert 90% of all 
cars! All contactless hardware supplied. No drilling or tapping. You 
can easily convert — and even use your points to work the TX-2002!
Cat KJ-6652

Spartaka TX2002
A Reactive Discharge System - with unique auxiliary 

circuit. Combines all features of the TX 1002 plus
• Reactive Discharge electronics combining all thé advantages of 

Inductive and Capacitive Discharge for maximum spark 
performance

• Gives the most thorough combustion of air/fuei ratios 
especially current lean mixture emission controlled engines

• Unique 3-way change-over switch incorporating an auxiliary 
back up circuit ELECTRONIC/OFF,AUXILIARY’

• Robust die cast case, fully resistant to moisture and heat
• The ultimate system - REACTIVE DISCHARGE - CONTACTLESS 

OR CONTACT TRIGGERED - AUXILLIARY BACK UP CIRCUIT - 
CLIP TO COIL FITTING - FOUR CONNECTIONS ONLY -
ALL PARTS IN ONE BOX TO FIT OVER 500 APPLICATIONS

Spartaka T81DDZ
An Inductive Discharge System
• Can be operated utilising Hall Effect 

triggerhead, or existing contact breakers
• Extended dwell Inductive Discharge for

maximum spark efficiency 
Three position switch 

। Static Timmg Light 
Systems Function Light 
Patented clip-to-coil fitting 
Robust die-cast case 
Fully waterproof
Protected from the hostile environment 
the engine compartment

TX APPLICATIONS
NUMBER 1 
FOR KITS

Spartaks AT 8D
SYDNEY SHOWROOM 
125 YORK STREET PHONE 

TELEX

CARLINGFORD showroom
Cnr CARLINGFORD & PENNANT HILLS ROAD 

PHONE (02)872 4444

MAIL ORDERS& CORRESPONDENCE 
BOX K 39 HAYMARKE T, SYDNEY 2000 
POST AND PACKING CHARGES
$5 $9 99 ($150) $10 $24.99 ($3 20) 
$25 $49 99(54 50) $50 $99 99 ($6 50) 
$100 or more ($8 00)
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5OV/5A laboratory 
power supply: Pt.1
This is the first of two articles describing a new and very efficient 
variable power supply using the switchmode principle. The new 
power supply can deliver voltages anywhere in the range from 
three to 50 volts DC and at voltage settings of 35V or less, it can 
deliver currents up to five amps. It is easily the most powerful DC 
supply we have ever described, with a maximum power output of 
1 75 watts!

by JEFF SKEEN

Not only is this new power supply the 
most powerful we have ever produced, 
it is also the most efficient, and for its 
rating, the most compact. In fact, if we 
had not had the benefits of the swit­
chmode principle, the supply would be a 
great deal more bulky and expensive. At 
the lower voltage settings the supply 
would have had to dissipate powers in 
excess of 150 watts. To do that, you 
need very large heatsinks which would 
probably have to be fan-cooled.

Most computers these days use swit­
chmode power supplies as these are a 
practical and efficient method of pro­

Close-up view of the control PCB assembly for the new power supply. Note that the 
final version differs slightly from this early prototype.

viding a highly regulated supply with 
high current output.

This month's article will be devoted to 
the principles of switchmode power sup­
plies while next month's will contain the 
full constructional details of the new 
supply.

Basic principles
To gain an understanding of the 

operating principles involved in a swit­
chmode power supply we will start our 
circuit explanation with the simplified 
diagram shown in Fig. 1.

In this circuit transistor Q1 is an ideal 

switch with "on" and "off" (or open and 
closed) times controlled by a pulse width 
modulator (PWM) circuit attached to the 
base. By ideal we mean that Q1 has no 
voltage drop between emitter and col­
lector when conducting.

When Q1 is on (base voltage is low) 
current 11 is drawn from Vcc, passes 
through Q1 and L1 and supplies both the 
load, RL, and charges the output 
capacitor, CO. The voltage at the 
cathode of the diode, D1, is the same as 
Vcc so the diode is reverse biased and 
non-conducting.

While Q1 is on, energy from the cur­
rent 11 passing through L1 is stored in the 
magnetic field developed by the coil. 
When the signal on the base of Q1 goes 
high, Q1 turns off and ceases to pass cur­
rent. The energy stored in the magnetic 
field must now be dissipated and this 
energy is delivered to the circuit as cur­

rent, I2, which is driven by the voltage in­
duced across L1 by the collapsing field.

The induced current I2 flows from the 
coil, through the load, through D1 
(which is now forward-biased) and back 
to the coil. In addition, CO begins to 
discharge, also supplying current to the 
load.

When the PWM signal at the base of 
Q1 goes low again, Q1 will turn on and 
pass current (11) once more. D1 will 
again be reverse-biased and non­
conducting, and current from Q1 will 
pass through L1, recharging CO and 
powering the load. This current will also 
rebuild the magnetic field around L1, 
preparing it for the next Q1 off-cycle.

The inductor L1 together with the 
capacitor CO forms a filter which
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Our new switchmode supply has adjustable voltage output from 3 to 50V and a maximum 5A output at voltages below 35V.

averages out the waveform from the col­
lector of Q1 to give a DC voltage across 
RL. The magnitude of this voltage is 
given by the equation,

VW1 = Vcc x t^T 
where t„ is the period when QI is con­
ducting and T is the total period of the 
waveform applied to the base of Q1.

For an ideal power supply, this output 
voltage is independent of the output cur­
rent. This is another way of saying that 
the power supply has zero output 
impedance.

From the above formula we can see 
that any factors which would tend to 
cause changes in the output voltage can 
be compensated for by adjusting the on- 
time (or duty cycle) of QI. To do this we 
need a control circuit which can 
modulate the pulse width of the signal 
applied to the base of Q1 while monitor­
ing the output voltage for any changes. 
This is then referred to as "pulse width 
modulation".

The reason for the high efficiency of 
the switchmode regulator is that the pass 
transistor, which is the principal source 
of losses, is operated at its two most effi­
cient points. At cutoff, there is a large 
voltage across the transistor but little 
current through it. Conversely, at satura­
tion there is little voltage across the tran­
sistor but a large current through it.

Either way, very little power is 
dissipated in the switching transistor so 
efficiency is high. And heatsinks can 
either be small or, in some cases, 
dispensed with entirely.

Basic PWM circuit
Now refer to Fig. 2 which illustrates the 

basic components of a PWM circuit and 
how they function together. There is an 
RC oscillator which produces a sawtooth 
output, an error amplifier which 
monitors the output voltage and a com­
parator which actually produces the 
square wave pulse train which is fed to

PWM 
COMPARATOR 

OUTPUT

Fig. 2

the base of switching transistor Q.
OK. Now the RC oscillator produces a 

sawtooth waveform with its period 
defined by RT and CT. Not that surprising 
really, is it? In our power supply, the 
operating frequency is just beyond the 
limit of audibility, at around 20kHz. But 
the actual frequency is not important.

The error amplifier performs the same 
function as the error amplifier in any 
linear regulator circuit. It compares a 
proportion of the power supply output 
voltage against a very stable reference 
voltage. The output of the error amplifier 
is then essentially a constant voltage on 
which is superimposed an amplified ver­

sion of the small fluctuations in the 
power supply output. In other words, as 
far as we are concerned, the output of 
the error amplifier is essentially a cons­
tant DC voltage.

This voltage from the error amplifier is 
compared to the sawtooth voltage from 
the oscillator by the PWM comparator. 
When the sawtooth voltage is the 
higher, the PWM comparator will have a 
high output and Q will be turned on. 
When the error amplifier voltage is the 
higher the PWM comparator output is 
low and Q is turned off.

By looking at the timing diagram which 
is part of Fig. 2, this operation can be fur-
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5OV/5A laboratory power supply

ther elucidated. Note that if the error 
amplifier output was higher than shown 
in the timing diagram, the intersection 
times of the two waveforms would be 
shorter and hence the pulses from the 
comparator output would be correspon­
dingly shorter (although still having the 
same repetition rate, ie, 20kHz).

By the same process, if the error 
amplifier output was lower, the intersec­
tion times of the two waveforms would 
be longer and the comparator's output 

pulses would also be longer.
Well, that essentially describes how a 

pulse-width modulation circuit works. 
Such a circuit could employ a number of 
discrete semiconductors at the simplest 
level, or in the most refined versions use 
a specially designed IC. Such an IC is the 
Fairchild ^A494 switchmode regulator 
which is the heart of our new power 
supply.

Fig. 3 is a full block and timing diagram 
for the internal circuit of the ^A494. It

BASIC PRINCIPLES

differs from the simplified diagram in 
several ways. Firstly, components for an 
extra mode of operation have been add­
ed so that the /xA494 may be used in 
push-pull or bridge type circuits with 
transformer coupled outputs. These 
components include an extra transistor, 
logic circuitry and an extra comparator 
(called the dead time comparator).

Secondly, instead of one there are two 
error amplifiers provided. One error 
amplifier is used for output voltage con­
trol in the same manner as in the 
simplified diagram of Fig. 2 while the 
other error amplifier is usually used to 
provide current limiting.

To do this the voltage drop across a 
small resistor in series with the load is 
measured. If the voltage drop exceeds a 
preset value (indicating excessive cur­
rent) then the output of the error 
amplifier rises and reduces the output 
transistor on time so that the output cur­
rent is kept to a safe level.

Logic circuitry
The logic circuitry is arranged so that 

the mode of operation of the output 
transistors can be selected by the ap­
propriate voltage level applied to the 
output control, pin 13. A high level on 
the output control and the output tran­
sistors turn on and off alternately in sym­
pathy with the flipflop outputs. A low 
level (or ground) applied to the output 
control causes both output transistors to 
operate in parallel and ignore the flipflop 
outputs.

With the output control grounded, the 
state of the output transistors at any time 
is dependent upon the output state of 
the dead time and PWM comparators. 
Both comparators high and the output 
transistors are on, either or both com­
parators low and the output transistors 
are off.

The inputs to the comparators differ 
from the simplified diagram in that there 
are DC offset voltages applied. To gain 
an understanding of the operation of the 
comparators assume firstly that the dead 
time control (pin 4) is connected to 
ground. The 0.1V offset which is now ap­
plied to the inverting (-) terminal of the 
dead time comparator means that for 
the comparator output to go high, the 
voltage (ramp) across CT must be greater 
than 0.1V.

Since CT is discharged below this 
voltage at the beginning of each ramp, 
there will always be a short interval at 
the beginning of each cycle when the 
output of the comparator is low and 
hence the output transistors are off. This 
is called "dead time" and is required to 
preclude the possibility of both output 
transistors being on together when con-
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WE’RE STUCK!
FOR ROOM TO MAKE MORE KITS, OUT THESE GO AT 

NEVER-TO-BE-REPEATED PRICES

MICROSYNTH
COMPACT MUSIC SYNTHESIZER Kit
For details on this fantastic Synthesiser see our ads last month 
in EA and ETI.
We have slashed $50 off this unit for the month of MAY 
ONLY. When stocks sell out it will be a LONG TIME before 
more arrive!
If you want one HURRY!!
Cat KJ6002

«Ââ'àëi

NORMALLY $399
THIS MONTH ONLY $349

BAND-BOX Kn
Again for more info see our ads last month. This has to be seen 
and heard to be believed! It is basically a 3 "MAN" backing 
trio! Bass, Chords and Percussion! By far the most sophisti­
cated muso-kit we have ever seen.
And we are SACRIFICING them this month ONLY.
Strictly limited. Cat. KJ6604

NORMALLY $699 including Master Rhythm 
THIS MONTH $100 OFF 

THAT'S RIGHT ONLY $599

JAYCAR 2010 EQUALISER WOT!
PIANOS 
AS WELL

Cat KJ6535

Fantastic value for the month of May on the Jaycar 2010 Mk 
IIA Octave (10 band) Equaliser — this superb unit will be cut 
by 5% making it superb value — add one to your system today 
— Stereo unit with one slider per octave — 3%" high cabinet.

NORMALLY $139 - NOW LESS 5% MAY ONLY

MODEL 2801 Mk IIA 
1/3rd OCTAVE EQUALISER

That's right. We are slashing the price of our piano kits because 
we are overstocked. Unfortunately at this price we cannot 
afford to add such goodies as a soldering iron and IC sockets — 
BUT everything else is there, including the stand!!

73 NOTE 6 OCTAVE PIANO (COMPLETE KIT) 
NORMALLY $475 - THIS MONTH $425 - SAVE $50!!

88 NOTE 71/a OCTAVE PIANO (COMPLETE KIT) 
NORMALLY $589 - THIS MONTH $489 - SAVE $100!!

BE EARLY TO AVOID DISAPPOINTMENT!!
6 Octave Cat KA1350 : 7% Octave Cat. KA1360

Cat. KJ6530

240 VOLT AC POWERED CANNON XL
IN/OUT

A full road quality 1/3rd Octave Equaliser — the Jaycar 2801 
Mk IIA — don't pay up to $1000 when the Jaycar unit can 
do the job for you — two units are required for stereo use 

NORMALLY $225 IN KIT FORM
LESS 5% FOR THE MONTH OF MAY ONLY

NUMBER 1 
FOR KITS

SYDNEY SHOWROOM

125 YORK ST HEE I PHONE (02) 264 6688 
TELEX 72293

CARLINGFORD showroom
Cnr CARI INGF ORD & Pf NNAN I Hll IS ROAD 

PHONE (02) 872 4444
MAIL ORDERS 8. CORRESPONDENCE 
BOX K 39 HAYMARKE T. SYDNE Y 2000 
POST AND PACKING CHARGES 
$5 $9 99 ($1 50) $10 $24 99 ($3 20) 
$25 $49 99 ($4 50) $50 $99 99 ($6 50) 
$100 or more ($8 00)

Mail Order By 

BANKCARD

Via Your Phon

SHOP HOURS CARL INGFORD
Mon Fri 9am 5.30pm Sat 9am 12pm Thurs ni^it 8 30pm
SHOP HOURS SYDNEY
Mon Fri 8.30am 5.30pm Sat 8.30am 12pm Thurs ni^ft 8 30pm



SERVICE MANAGERS

Fig. 2.
RE 800-3 
'SERVICE STATION'

■
'fSSSijH

Fig. 1.

Choose ROYEL for 
high reliability 
soldering and 

desoldering
This Service Station provides both electro­

static protection and independent, direct­
reading, electronic feedback temperature 
controls for both soldering and desoldering. 

It will allow service technicians to avoid 
many of the problems which lead to customer 
dissatisfaction, such as
• Electrostatic component damage
• Poor soldering
• Lifted pads/tracks
• Heat damaged components
• Burnt insulation.

Fig. 3.

Fig. 1. CT6 Miniature Soldering
Pencil. 40 Watts regulated power, oo
3mm tip dia. CT7 (5mm tip) optional.
Fig. 2. CT200 Desoldering Tool. Foot 
Switch operates integral vacuum pump.
Fig. 3. AL130. Removes or replaces 
multi-pin packages in seconds at 
controlled temperature.

ROYEL
Royston Electronics

N.S.W. (02)709 5293 QLD. (07) ¿77 4311
VIC. (03)543 5122 S.A. (08) 42 6655
TAS. (002) 34 2233 W.A. (09) 381 5500

DID YOU MISS AN ISSUE?

JANUARY 1983: The work of the 
ship’s Radio Officer; Scanners and 
Scanning; Expedition to the An­
tarctic Pt 2; Laser tests for 
Loudspeakers; Teac Synthesised 
AM/FM Tuner review; Remote In­
frared TV Sound Control; Battery 
Saver for personal portables; The 
LED HEAD Lightchaser, Chunky 
Graphics for the Super 80; Datum 
Microprocessor Trainer.

FEBRUARY 1983: The growing 
peril of Space Debris; Prospects 
for Cable TV; The Compact Disc; 
Technics “Way” review; Tran­
sistor Assisted Ignition System; 
Optoelectronic Trigger; Simple 
Moisture Alarm; Wheatstone 
Bridge and Decade Box; Microbee 
Personal Computer; The Otrona 
512; Remote Infrared TV Sound 
Control (to suit DC volume 
controls).

MARCH 1983: Alan Blumlein — 
Wartime radar pioneer; the new 
smart missiles; What’s inside a 
Compact Disc player; Meridian M3 
Interactive loudspeaker review; 
Analog Fuel Consumption Meter; 
Brown-Out Protector; 3V2 Digit 
Multimeter; Battery back-up for the 
Car Computer; The AED Universe 
Supercomputer II.

Available from “Electronics Australia”, 57 Regent St, Chippendale. 
PRICE: $2.00 each OR by mail order from “Electronics Australia”, PO Box 163, 

Chippendale 2008. PRICE $3.00 each.
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Power Supply Fairchild gA494: basic data

netted in the push-pull mode.
Due to storage effects in the bases of 

the switching transistors, it will take a 
short while for them to respond to the 
controlling signal applied to their bases 
and turn off. If sufficient time is not 
allowed between their on cycles, the 
transistors may form a short circuit 
across the power supply with potentially 
disastrous results.

The PWM comparator is designed to 
compare the ramp voltage across CT 
plus a 0.7V offset, against the voltage 
present on pin 3, the compensation/ 
PWM comparator input. Most of the 
time the voltage present at pin 3 will be 
held low by the 0.6mA current sink and 
so the non-inverting input will have the 
higher voltage on it. This will cause the 
PWM comparator to have a high output 
most of the time.

If either error amplifier detects an error 
then the voltage at the inverting (-) input 
of the PWM comparator will rise since 
the error amplifiers can supply enough 
current to swamp the 0.6mA current 
sink. The PWM comparator output will 
remain low, and hence the output tran­
sistors will remain off, until the voltage at 
the non-inverting (+) input of the PWM 
comparator rises above the voltage at 
the inverting input.

This is shown by the dotted voltage 
level in the first line of the timing 
diagram.

The outputs of the error amplifiers are 
connected to pin 3 via diodes which 
form an OR gate and isolate one error

Fig. 4: oscillator frequency vs timing 
resistance.

Fig. 5: connection diagram for the pA494 
PWM control circuit.

NOTE: Figs. 4 & 5 and the accompanying table 
reproduced from the Fairchild linear data book, 
courtesy Fairchild Australia.

Recommended Operating Conditions

Symbol Characteristic
/iA494C

UnitMin Max

Vcc Power Supply Voltage 7.0 40 V
V|N Voltage on Any Pin Except Pins 8 and 11 

(Referenced to Ground) —0.3 Vcc +0.3 V
Vci. VC2 Output Voltage —0.3 40 V
<C1. 'C2 Output Collector Current 200 mA

Ct Timing Capacitor 470
10

PF 
mF

Rt Timing Resistor 1.8 500 kQ
fose Oscillator Frequency 1.0 300 kHz
Ta Operating Ambient Temperature Range 0 + 70 °C

LEFT: here is a sneak preview inside 
◄ the prototype. Full constructional 

details will be published next 
month.

amplifier output from the other. In this 
way error amplifier outputs may swing 
high or low independently of each other.

If required, the voltage of pin 3 may be 
raised with an offset to reduce the duty 
cycle of the output pulses in the same 
manner as the 0.1V offset on the dead 
time control. This feature may be used 
to provide a "soft start" facility on a 
power supply to minimise current tran­
sients upon turn on.

The last section of circuit to be covered 
is the 5V voltage reference. This general­
ly forms the reference against which the 
power supply output voltage is com­
pared. It can also be used as a supply 
voltage for external circuits and will pro­
vide up to 20mA of current in this mode.

Next month we shall present the full 
constructional details of the new power 
supply together with performance 
specifications. 5
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Lotto/Pools/[^

PLAYMASTER

'AM/FM Tuner 
Cloc

If you fancy your chances but can never decide 
which numbers are the lucky ones, throw caution 
to the wind and let an electronic marvel decide

Graphic 
Equalizer
REE EA MAY 1979

for you! Makes it all so easy! Comes with a large 
LED display and front panel label. Get rich with 
the push of a button.!
Cat K-3392 
REF: EA JUNE 1981

Only S9!
\M~iy buy one without FM?
Build this superb tuner and save yourself a fortune. 
Building is easy thanks to the use of a prebuilt and 
aligned tuner module. Linear phase ceramic filters, 
and FET front end ensure ultra low intermodulation 
distortion and high image rejection.

Latest Micro 
Technology

Cat. K-3494

REF: EA NOV 1978
Only

50

PLAYMASTER
Improve your sound with this 10 band design.
Matches the Playmaster amp & tuner. Step by step 
instructions make this a very straightforward kit 
Cat. K-3500

WHY PAY SA A 50
MOPt Only ::W

3 3

Autochime
WmWy Fantastic electronic doorbell 

that uses microprocessor 
technology! This unit plays one of 24 
DIFFERENT tunes each time you press the 
front door button. It then automatically 
moves to the next tune in sequence. 
Cat. K-3502 
REF EA SEP 1979

ONLY

PLAYMASTER
Mosfet Amplifier

This superior Mosfet amplifier provides 50W per channel of superb 
sound. Enough power and facilities to satisfy even the most 
demanding hi fi enthusiast. Yet the cost is around one third of the 
equivalent commercial unit. Step by step construction manual 
means you'll have no trouble putting this popular kit together. 
Facilities are very complete: Full speaker switching, tape monitoring, 
loudness and mute controls. Your friends will never believeiyou've 
built it! Cat. K-3515

Only

s175
LED Level Meter
One unit will display the sum of peak channel output 
voltages (power) or use two for separate stereo 
readouts. 10 green LED's for display, 1 yellow for 
max. power and 1 red for overload. All solid state 
mounted on a small PCB with readout at right angles 
for easy mounting in a cabinet. Requires 10V-16V 
AC or DC at 50ma. Cat. K-3370 
REF EA JUNE 1976

Only

The Dick Smith
Crystal Set

REF EA SEP 1981

REF EA JAN 1981

Universal

AMAZING
VALUE

Timer/Stopwatch
All purpose counter that can be used as a stopwatch, 
countdown timer or event timer. Large, bright 4 digit LED 
display and switch selectable timing rates between 0.01

Only
and 99 seconds.
Great for the darkroom?

Cat. K-3435

STEREO SYNTHESIZER 
STEREO SOUND FOR YOUR VIDEO 
If you've compared mono and stereo sound, 
you'll be aware of the advantages of stereo | 
reproduction. Now you can enjoy the benefits * 
of stereo sound from your video cassette 
recorder, TV or AM tuner with this Stereo I 
Synthesizer. Easy to build, you can choose 
between normal and synthesized stereo

s149:
sound and between two 
phonic sound sources.

REF EA SEP 1982

different mono­
Cat K-3420
WAS

• No batteries 
• Great sound
• Foolproof circuitry
Want a crystal set that works during blackouts 
and doesn’t need batteries. Then this is just for 
you! Dick’s own crystal set kit. A satisfying project 
that will give you lots of fun. It can pull in a 
suprising number of broadcast stations. You can 
even connect it to your stereo system.
Cat K-2650 hef ea April 19S2 $-»95
AMAZING VALUE

eadduonec choose optionalEAKrnVNCd HEARING DEVICE

Only

$52,50

Crystal - high impedance 
earpiece with 3.5mm plug. 
Budget priced!
Cat C-2765 75

0SE/A480/2/JW

Magnetic - high impedance 
Ideal for your crystal set. 
As used by spies every­
where.
Cat. C-4000 /

JOYSTICK 
INTERFACE

Play games on youi System 80 faster 
and with greater realism. Use a 
joystick! This easy to build adaptor 
allows easy connection. Just plug it in 
and away you go. Note: compatible 
with most US games software 
designed to work with the 'alpha' 

joystick. Cat. K-3455
Only

REF: ETI AUG 1982

JOYSTICK
It must be the ultimate joystick . . . 
Features: Contour grip, Rubber suct­
ion cups to hold it down during those 
tight movements. It's just like the real 
one in a helicopter. a a J|ak 

i Cat. Y-1495 ONLY

Percussion Synthesizer
. Now you've got rhythm - with this Percussion 

Synthesizer. Produces the sound of drums, cymbals 
snares and bongos. You can play manually or by total 
electronic control Add a sequencer, and you can 
have automatic rhythm just right for learning the

^basics of timing. Only ^750
Cat. K-3517 —T ■

REF: ETI MARCH 1982

Percussion 
Sequencer 

Single PCB kit enables 
the percussion synthesizer (above) to be controlled 
externally by this rhythm generator and it does it 
automatically! You could start your own band! 
Also useful for taping H
and dubbing. Qn| $ “E OU 
Cat. K-3518 REf. EH JUNE 1982

BUILD YOUR OWN ELECTRONIC GAME!
LEDS & LADDERS
This has to be one of our most popular novelty 
kits. A game of skill which is not only a lot of fun 
to play, but which also gives you a chance to 
improve your reflexes. Can you climb out of the 
well without getting dumped back in? Easy to 
construct, the kit comes with all parts required 
and full instructions. Also included is a specially 
printed foil label for the box A great kit to build REF EA JULY 1980

Cat. K-3390

Only

s165



Only

Only

REF EA DEC 1982

HIGH
POWERSUPPLY

ONLY

12V Car Clock
ONLY

Cat. K-3495 REF EA JUNE 1979Power supply to suit (Cat. M-9514)

Video Modulator

zycRo,

ONLY

REF EA MAY 1980

DSE/A480/3/JW

REGULATED 
POWER SUPPLY

Turn your old 
TV into a CRO!

An RF modulator kit that uses just one 
transistor! This unit is enclosed in a 
small tinplate box to minimise radiation 
and all components are mounted on a 
small PCB. Cat K-3462 A Ji

6 DIGITS - 
HAS SECONDS!

The fantasic amplifier kit gives you tremendous scope 
for boosting the output of your existing sound system 
- use one module to produce 300 WATTS RMS into 4 
ohms or two units to give a truly massive 600 WATTS 
RMS continuous power. This is the ideal unit for 
public address, rock groups etc. or whenever high 
power is required. Kit comes complete with all 
components and instructions. (Not including trans­
former and heatsink). Cat. K-3444

Got an old B&W TV gathering dust in 
the corner? Turn it into an audio 
CRO! That's right: this remarkable kit 
turns any surplus B&W (or even 
surplus colour) TV set into a 300kHz 
audio oscilloscope! It gives good 
display at low frequencies, making it 
ideal for Hi Fi & audio display applica­
tions. All it needs is 100mV to drive 
it to full screen deflection. The large 
screen size means that it gives a 
dramatic display: just think of the 
non-technical applications of such a 
device: promotions, hi fi showrooms 
etc. If you can't afford a proper CRO- 
this could be the answerl
Cat. K-3060

This extremely easy-to-build clock kit ideal for cars, boats, 
aircraft, etc. Bright red LED digital readout, large 8 mm high, 
and chronometer accuracy, quartz crystal controlled, this is the 
only clock kit with seconds display. This kit operates from any 
9-19V DC source; use a simple power supply or plug pack for 
240V DC operation. Highly detailed instructions included.

Two Channel 
Infrared Remote 

— Cnntrnl
Mixer 
Preamp Universal 

Inverter

An inexpensive 2 channel remote 
control with a range of 20m and 
will control 2 appliances inde| 
pendently. Use it to control your 
alarms, stereo, radio, in fact just 
about anything you can think of! 
The transmitter is battery powered 
and enclosed in a small ‘Zippy1 
box whilst the receiver is mains 
powered and housed in a hand­
some metal instrument case, 
(undrilled)
Cat. K-3380

An incredibly versatile and highly 
accurate panel meter with a highly 
visible LCD display with HUGE 
15mm digits. Uses the famous 
'intersil' chip (as used in a huge 
number of professional test circuits), 
and its low cost makes it an 
extremely attractive and viable 
replacement for conventional 
analog equipment. The display is 
removable from the rest of the PCB 
for remote or angled placement. 
Full Scale: 200mV; Resolution: 
lOOuV: Power Supply: 5-15V DC. 
Cat K-3450

REF EA APRIL Q^LY

LCD Panel 
Meter__ _

100‘s of uses for this fantastic inverter 
just by re-arranging the coil winding as 
explained in the instructions supplied. 
Any voltage available up to 1400V. ...
Cat. K-3276 .

Massive Music Power
300 Watts RMS Amplifier

EA Metal Locato:
Want to make an economy det- 
ector? This must be the one! It uses Syt “ 
the latest digital integrated circuitry, ,
and is very simple to make. AND it BBL 
won’t break the bank! Significantly 
simpler circuitry means simpler 
operation too! Cat. K-3504 ref eanov 1979

a REF ETI JULY 1980 
Designed to suit the 300W amp kit. 
this mixer preamp has 4 inputs with 
an impedance of 100K - suitable for 
most microphones, guitars etc. Ideal 
also for use with 50W (K-3440) and 
100W (K-3442) power amp modules. 
This unit provides bass, treble and 
presence control.
Instructions supplied. Cat. K-3035

Not supplied with transformer, case 
or power wiring

Activate home lights from 
your car!

DRIVEWAY 
SENTRY

Turns home lights etc.on for a pre­
determined time- activated by head­
lights. Self-contained watertight die­
cast box - has internal relay that 
interfaces to control external functions.

Cat. K-3305

Build your own 
power supplies!

Here's a power supply that's just 
the thing for operating transceivers, 
RF power amps or anything that 
requires 13.8V DC (nominal) supply 
and pulls more amps than the 
general run of 'CB' type power 
supplies can deliver Huge 7.5 amp 
continuous rating and 10 amp peak 
Comes complete with Aluminum 
Instrument Case. Cat. K-3452 
REE ETI JULY 1982 *_ nA

ONLY Cl3

Sine & Square
Wave Oscillator EmraSM
Covers frequencies from 1 5Hz to 1 50kHz This is W 1
one of the most useful pieces of equipment on the 
experimenter s bench. This simple design is easy 
to build and a great performer. Runs from a 9V 
battery. All parts are supplied including specially ¿j^
printed front panel, attractive 'Zippy' case and full OU

instructions. Cat. K-3469 Only
REF EA JUNE 1978 W

See page 98 for full address details

240V Control Timer 
Switch an appliance on fur a preset period 
any time of the day or night. Large lighted 
LCD clock and tough die cast combine to 
give rugged reliability. Far more accurate 
than time switches enables time on period 
to be switched to 16, 32, 64 and 128 
minutes.

Cat. K-3085 ONLY



Balanced 8-channel 
Master Mixer: pt. 2
In this second and final article on the 8-channel Master Mixer 
we briefly describe the performance of the unit and give the full 
details of construction. Most of the work involves assemby and by LE0 SIMpSON
checking of the PC boards.

Last month we discussed the general 
concept of the mixer and gave all the 
details of the circuitry which uses ICs 
throughout and no discrete transistors. 
Space did not permit us to talk about the 
actual level of performance which is 
achieved by the design so we will 
remedy that now.

While it is all very well to go on at 
length about the use of low noise in­
tegrated circuits and modern design, it is 
not until you come to measure the per­
formance that you know that a design is 
good. This certainly applies to this pre­
sent design. When we first appraised the 
design, it was in the form of many hand­
drawn circuit sections. There was no 
complete circuit and certainly no perfor­
mance specification.

However, detailed examination of the 
design calculations pointed to a perfor­
mance which would give nothing away 
to current commercial mixers and would 
probably better them in some respects. 
So when we actually set out to measure 
the unit we expected that it would be 
good while still being on the alert for 
"nasties" such as supersonic oscillation, 
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motorboating at certain control settings, 
hum or RF breakthrough.

We experienced none of these pro­
blems thankfully. And basic tests such as 
flatness of frequency response, gain and 
signal levels, and boost and cut in the 
equalisers were all spot on with the 
values depicted on the block diagram 
featured last month.

Signal-to-noise ratios and harmonic 
distortion figures are somewhat harder 
to quantify since they depend to a large 
extent on how the Mixer is used. To do 
this to best advantage you really need 
some practical experience and perhaps 
access to a book on the subject of mix­
ing. One such book is "Modern Recor­
ding Techniques" by Robert E. Runstein, 
published by Howard W. Sams. This 
book is available from Jaycar at $18.95.

Having said that, one can expect that 
harmonic distortion figures will be in the 
range of .03% to 0.1% for all normal set­
tings and signal levels. The distortion 
components are mainly low order har­
monics too, with very little hum or noise.

And with good mixer practice, the 
signal to noise ratio can be expected to 

be -70dB or better with respect to rated 
output (ie, 1.2V RMS for balanced out­
puts or 614mV RMS for the unbalanced 
output condition). This applies to both 
balanced microphone inputs and un­
balanced line inputs.

When you think about all the stages in­
volved and the potential losses 
associated with mixing, these figures 
really do add up to a fine performance. 
Add to that a thoughtfully laid out panel 
and a minimum of wiring required in the 
construction and it all adds up to a win­
ner. We think that this Mixer is a credit to 
the designer, Brian Chilcott, of South 
Woy Woy, NSW.

Construction
While there is a fair amount of 

assembly work on this Mixer - we 
would estimate about 15 hours for the 
average hobbyist - none of the work is 
really complicated or difficult. Assembly 
should begin with the smallest of the PC 
boards, the power supply, and the 
chassis. The power supply is accom­
modated on a small PC board measuring 
65mm square. This accommodates the 
rectifier diodes, filter capacitors, two 
resistors, two three-terminal regulators 
and four bypass capacitors.

Assembly of the power supply board 
requires little comment except to note 
that orientation of all components, ex­
cept the resistors and two ceramic 
capacitors, is important. Notice that the 
pin connections for the positive 
regulator are different from that of the 
negative regulator. Even so, the board 
has been arranged so that both 
regulators "face" the same way.

With this board complete, put it to one 
side and assemble all the hardware into 
the chassis base. This includes all the in­
puts and output sockets and the mains 
wiring. With the mains wiring complete, 
check your work carefully and then app­
ly power. Check the secondary voltages 
of the transformer. This done, instal the 
power supply board and make the con­
nections to the transformer secondary.



Eight of these preamplifier boards are required. We 
suggest that you build and test them one at a time. 
Note that the pots are soldered directly to the PC 
board which greatly minimises wiring.

Apply power again and check the 
+15V rails. They should be within about 
±0.3V of the nominal value. If not within 

I this range, something is wrong. Normally 
though, these voltages will be very close 
to the specified values. With the power 
supply working, the other boards can be 
checked as they are assembled.

Don’t race ahead
it is important that you do not race

ahead at this point and put all the boards 
together. We suggest that you assemble 
one of the eight preamplifier boards as 
the next step and then check. In this 
way, if you do make a mistake, you are 
not likely to repeat it seven times.

Again, little comment is required about 
assembly of the preamplifier board apart 
from the usual caution about polarisa­
tion and orientation of capacitors and 
ICs. Do not connect any lengths of 

shielded cable or hook-up wire to any 
boards until they have all been checked 
out.

With the first preamplifier board com­
plete, carefully check it over for correct 
orientation of the components, correct 
colour codes on all the resistors and for 
the presence of any dry joints or solder 
splashes which may short adjacent cop­
per tracks. Then place a suitably large 
piece of card in the Mixer chassis to sit
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8-channel Master Mixer

o

At left is the equaliser board with the effects board above.

the board on. Make the three supply 
connections, ensuring that you do not in­
advertently swap over the 15V rails. That 
would lead to disaster.

Now apply power and check for the f 
presence of the ±15V supply rails at the 
appropriate pins on each IC package. 
Check also that each op amp output is 
very close (within say ±50mV) to OV. If 
there is a substantial DC offset of, say, 
several volts, the particular IC is pro­
bably faulty or one of the input pins is 
partial!'' open circuit.

Audio tests
Further checks require access to an 

audio oscillator and an AC millivoltmeter 
at the very least and, ideally, an 
oscilloscope. If you do not have access 
to an oscilloscope or an AC 
millivoltmeter, further checks will have 
to wait until assembly has progressed to 
the point where the main equaliser 
boards are installed and the VU meters 
connected. With these operational, only

This is the five-band equaliser board of which there are two. Note mat it is double­
sided and has pin-through connections.
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8-channelMaster Mixer___________________ ____________________

an audio oscillator is required for more 
tests.

If you are fortunate enough to have ac­
cess to these requisite pieces of test 
equipment, you can at least check the 
gain of each stage on the preamplifier 
board and also the amount of boost and 
cut provided by the three-band 
equaliser. The maximum boost and cut 
at the three centre frequencies (100Hz, 
1kHz and 10kHz) should be within ±1dB 
of 12dB and the "flat frequency 
response" condition should be obtained 
with the equaliser pots centred.

Don’t fit the knobs
With the first preamplifier board built 

and tested, you can then repeat the pro­
cess for the other seven preamp boards.

Incidentally, don't be silly enough to fit 
the push-on knobs to the pot shafts at

The power supply PC board 
accommodates two three-terminal 
regulators. Make sure they are installed 
correctly.

this stage. Don't put them on until 
everything has been finished and tested 
as they are devilishly hard to pull off.

The two five-band equaliser boards 
and the effects board are irregularly 
shaped so that they fit over the power 
supply board and transformer. Again, 
the effects board has no special features 
and is straightforward to assemble. The 
checking and testing procedure can be 
similar to that described for the 
preamplifier boards.

Pin-through connections
By contrast, the five band equaliser 

boards are double-sided (ie, tracks on 
both sides). The boards do not use 
plated-through holes. Instead, through- 
board connectios are made via some of 
the component leads and some pin- 
throughs. In all cases, the particular com­
ponent leads and pin-throughs must be 
soldered on both sides of the boards. 
Each of these connections can be check­
ed with a multimeter, between the

This photo shows the details of the input and output wiring and the VU meters. Note 
the diodes for the VU meters.

respective copper tracks on each side of 
the board.

From then on, with all boards com­
plete, very little remains to be done 
apart from physically assembling the 
boards onto the panel. Interboard con­
nections are all run in hook-up wire (use 
different colours for the different con­
nections) while input and output connec­

tions are made via shielded cable. Note 
that the diodes for the VU meters are 
strung between the respective boards 
and the meters themselves.

Make sure you follow the diagram for 
the mic/line switch closely and terminate 
shielded cables as shown in the 
diagrams. After all that, you wil have a 
very fine 8-channel Mixer. 2?
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ALTRONICS ... ALTRONICS ... ALTRONICS ... ALTR¡n^CS .

ECONOMY RACK CABINET VINYL BINDER,

NICAD RECHARGEABLE

Now $1.70 63S 5020.

MIC INSERT ELECTRET

NOW $1.50 ea

$2.50 per sheet

$1.20EA

$7.50

AA PENLIGHT 1.2V 500MAH
Manufactured by the makers of 
famous "National" brand Electronic 
products. Charge at 45-50 MA (14-16 
hours). Will outlast well over 1OOO 
recharge cycles with average use.

* Solid steel construction 
* Black anodised front panel 

* 3 unit (132mm)
* Conforms to 

International Standards 
* Ventilated top and 

side panels

H 0400 ONLY 
$45.00 

10 up $40.00

H 1600...7.5g Pack....... Z........
New trade oack

H 1610...150g Pack.................
SAVE UP TO 33%

Great little replacement for tape recorders, 
etc. Handy for hobby projects. Includes 

data sheet and application circuit.
50 Hz - 15 KHz

DIL SWITCHES
GOLD PLATE SELF WIPING CONTACTS

VELOSTAT
Non-static sheeting for storing 
CMOS IC's, LSI's etc. 1000 
times better than aluminium foil, 
will store up to 150 IC's on one 

225 x 150mm sheet.
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H 0500.

$5.50 10 up
S 3050 4 wav
S 3060 8 wav

Large Ferrite Magnet. 
Ideal replacement speaker. 
Great for hobby projects.

Suits 200 mm (8 in.) speaker. 
Ideal for PA/Background 
music systems, extension 

speakers etc. 
Colour: White.

C 0800............... -$í

Now incredible 
$1.50 ea

PRICE SLAUGHTER ON GENUINE 
HITACHI MOSFETS (PRIME SPEC.)

Z1510 2SK134

C 0610... -S+rSS"
now $1.00 ea

TAX TIME SELLOUT
Yes it’s that dreaded time of the year where we have to shell out 
1000 s of S of our hard earned cash to the taxman! so here’s your 
chance to save a fortune we’re clearing $50,000 of these top selling 
products at never to be repeated prices to overcome our present 
dilemma — Regards,

SUPER BUY ON TOP 
SELLING DATA BOOKS

Motorola microprocessors are fast Becoming the 
Industry standard. Every enthusiast should be 
aware of the basic design features and capabilities 
of the powerful Motorola range. Now at affordable
prices.
MEMORY DATA B 1113.............. .
LINEAR DATA B 1114................. .
INTERFACE DATA B 1115........... .
OPTO DATA B 1118......................
MICROPROCESSOR DATA B 1120..
MECAL DATA B 1100...................
POWER DATA B 1101..................
MASTER SELECTION GUIDE B 1104.
CMOS DATA B 1105....................
SCHOTTKY TTL DATA B 1109........

..$6.00 

..$6.50 

..$9.00
$6.00 

$12.00 
..$6.50 
$10.00 
..$3.50 
..$7.50 
..$6.50

CREDIT CARD CALCULATOR
Extra thin, quality altronics Import, ideal for student 
business man and everseas traveller for these currency 
converstons etc — and at our price who needs "Duty 
Free?" Slips neatly into the wallet.
Exclusive:
* Metrfc/lmperlal conversion Table.
* Nifty wallet included.
Now only.................

$12.50

ACCONA 
ww- Er 821A

MINI SPEAKER 
57mm

CEILING SPEAKER GRILL

Z15122SJ49
>5.90 each

Holds 12 magazines, 
each on a spring out 
wire rod. Just the 
shot for each year's 
set of Electronics 
Australia, ETI or any 
of your favourite 
magazine.
Suits all A4 size 
publications (275 x 
210). Very smart 
Royal Blue colour 
with beautiful gold 
embossing.

B 9999... $5.00

DATA FILE 
ELECTRONICS

with Devaluation 
Prices Must 

increase 
Next Month TECHNICIAN'S UTILITY 

PARTS CASE
H 0449 

NOW 
$5 ea

Lightweight and durable this Parts Case is 
MUST!

Featuring:— Clear lid (tell contents at a 
glance); Positive action snap lock; 30 

partition combinations.

EVERY HOBBYIST SHOULD HAVE A 
COUPLE!

STICK ON 
RUBBER FEET

H 094012mm stickon 75
H 0942 12mm Stickon 100.......$8.50
H 0950 20mm stickon 4.................80
H 0952 20mm stickon 100...$10.00

HEATSINK COMPOUND
Heat conducting paste facilitates 
heat transfer from semi to 
Heatsink. One tube good 
forupto30T03 package 
semiconductors.

BANKCARD JETSERVICE DELIVERY NEXT DAY BANKCARD JETSERVICE A
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MICRON 30 WATT

and includes bit saving additive.cored

off

S2500

$5.00 ea

ALTRONICS JIFFY BOXES

SOLDERING IRON STAND 
UNIVERSAL 

TYPE

SOLDER
200 gram reel. 1mm universal gauge. Suitable 
for all types of electronic soldering. Resin

This brilliant little 30 watt iron is just the 
"bee’s knees” for the electronics hobbyist, 
electrician or home handyman. We searched 
the world for a low cost yet quality iron which 
met the criteria of * light-weight ♦ screw in 
interchangeable tips * efficient thermal transfer 
from element to tip * tip temperature maintains 
within the limits suitable for electronic work 
and also small household jobs * and of course, 

fully S.E.C. tested and approved.

NEW D RANGE 
CONNECTORS

SUPERB AB UK QUALITY

Comes fitted with 
T 2435 Tip

AMAZING VALUE ea. 10 +
P 0880 DB9 Male 9 Pin 2.50 2.20

P 0881 DB9 Female 9 Pin 2.95 2.70

P 0890 □ B15 Male 15 Pin 2.95 2.50

P 0891 DB15 Female 15 Pin 3.50 3.00

P 0900 DB25 Male 25 Pin 4.50 3.95

P 0901 DB25 Female 25 Pin 4.95 4.50

Bonus offer 
Free T 2456 

instrument Tip 
Included 

this month.

REPLACEMENT 
TIPS
T2434 Flat Tip
T 2345 Conical Tip
T 2436 Instrument Tip

T 2430

$9.50

.95

.95

.95

MASSIVE 
SAVINGS 

THIS

T 1200 
$4.95

5 up 
$4.50 ea.

T 1302 
NOW

$5.50

KEY OPERATED SWITCH

19.5mm 
mounting hole 

/required. Supplied 
with two keys. Hund­

reds of applications for 
security type applications.

ALTRONICS
105 Stirling Street, 
Perth, W.A. 6000

All computer selected values, i.e. you get more 
of the most used values and less of the least 
common. All 1st quality factory fresh.

T 1230

R 3501

$12.001009P

400 + 1280 HOLES

DE-SOLDER BRAID

$1.00

$26.001012P

500 + 1920 HOLES

.25W RESISTOR PACK $38.00P 1015Average contents: 300 $1 2.00 Value

incredible offer!

MONTH

FOR DESPATCH P&P CHARGES and 
Altronics Address Details please refer 

to our advertisement on PAGE 21.

■ .....-___________ _—

★ You just plug-in vertically your components 
without soldering.

* Proto Boards will accept all LSI’s, semis, 
transistors, diodes, leds, resistors, capacitors etc.

* 22-30 gauge solid hook up wire for inter­
connection.

* Boards are “keyed" enabling simple "add on" 
facility.

MINI STRIP 100 HOLES

:««■

nut w«n :im m»» itm ttm nut mu mu-
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BREADBOARDS

NEAR
14 PRICE

RESISTOR 
PACK

INCREDIBLE
$3 pack

Black plastic body with 22 g. aluminium lid and 4 st. screws supplied. Unique horizontal PC 
“Snap In” mounts as well as vertical card guides. Order your PC Boards presized and dispense 
with costly stand offs, screws etc. These utility boxes are used in dozens of E.T.I. and E.A. projects.

Board Width
Box Dimensions Vertical Horizontal

H 0101 150 x 90 x 50 90 87
H 0102 195 x 113 x 60 106 103
H 0103 130 x 68x41 62 60
H 0105 83 x 54 x 28 50 47

Price this month
$1.90
$2.90 
$1.80 
$1.20

«vtnn- :trn w« rr?« wc ns:

BANKCARD JETSERVICE DELIVERY NEXT DAY BANKCARD JETSERVICE



Circuit &
Design Ideas

Interesting circuit ideas from readers and technical 
literature. While this material has been checked as far 
as possible for feasibility, the circuits have not been 
built and tested by us. As a consequence, we cannot 
accept responsibility, enter into correspondence or 
provide constructional details.

Cassette interface for the VIC-20 personal computer
The accompanying circuit is designed 

to allow a domestic cassette deck to be 
used to load programs into a VIC-20 
computer. As such, it should be of in­
terest to those who want to load pre­
recorded programs without incurring the 
expense of a Datasette.

The main function of the circuit is to 
convert a sine wave output from the 
cassette deck into a TTL signal as re­
quired by the VIC-20. This is accomplish­
ed by means of a comparator and an 
inverter.

The comparator (LM311N) is con­
nected as an inverting Schmitt trigger, 
with trip points of 2.4V and 2.6V, the in­
put signal being symmetric about 2.5V. 
The 7404 acts as an inverting buffer to 
restore the signal polarity.

The cassette motor output from the 
VIC-20 is a nominal 5V DC at 100mA and 
may be used to drive the cassette motor 
directly (if suitable), or control it indirect­

ly via a relay. The switch, S1, is set in the 
"On" position after the "Tape Play" 
switch on the cassette deck has been 
depressed.

The prototype needed an input signal 
of 2V(pp) and has proved to be reliable 

for loading commercially available pro­
grams, as well as programs recorded on 
a Datasette.

L. W. Murakami, 
West Beach, SA.

Low-cost pushbutton 
sequential switch Hold function for Digital Frequency Meter

Based on a CMOS 4017 decade 
counter, this simple circuit provides 
single pushbutton sequential switching. 
The only components required in addi­
tion to the IC and the switch are a 
resistor and a capacitor.

The counter is clocked each time the 
switch closes, the outputs "0" to "4" each 
going high in sequence. In this circuit, 
the counter is reset after the fifth posi­
tion (the circuit was used as the input 
selector for a preamplifier), although 
there is nothing to stop you from using 
all the counter outputs.

The trick lies in tying the clock (pin 14) 
high and placing a clock pulse on the 
enable pin using a resistor and capacitor 
for contact debouncing. A bonus is that 
the circuit will "remember" the last posi­

F'O 1 Fig.

Here is suggested modification to 
the Digital Frequency Meter describ­
ed in EA December 1981. The writer 
finds the most convenient gating time 
is one second but the display time 
too short to log the reading. The cir­
cuit was therefore altered to hold the 
display by switching pin 27 of the 
7216A from chassis to +5V.

This action holds the display as long 
as pin 27 is held positive and no fur­
ther count occurs. Switching back to 
chassis resumes normal procedure.

In Fig. 1, the pushbutton switch has 
to be held in for the duration of the

tion selected for over an hour after 
power is removed. This period may be 
increased, but don't make the capacitor 
too big as clock pulse rise time will 
degenerate.

2 Fig. 3

hold mode. In Fig. 2, the two position 
toggle switch is merely placed in the 
position required. The PCB has a 
jumper, connecting pin 27 to chassis, 
which can be removed and replaced 
by the 10kS2 % watt resistor for Fig. 1, 
or omitted for Fig. 2.

The switch can be mounted on the 
front panel in place of either the 
50MHz or 500MHz input socket 
which can then be mounted on the 
back drop next to its printed circuit 
connection.

H. S. Voake, 
Inverloch, Vic.

The unit can be powered from any 
available 9-15V supply.

G. Ingram, 
Pagewood, NSW.
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PURIFY
YOUR HI-FI

INTRODUCING THE REVOLUTIONARY NEW 
MARANTZ COMPACT AUDIO DISC PLAYER.

IGITAL AUDIO, the greatest improvement in music reproduction 
since the birth of stereo is now available to give you sound more 
pure than any you have previously heard.

THE MARANTZ CD EXPERIENCE. It's dramatic. And instant.
Plug the Marantz Compact Disc Player directly into your existing 

system and it immediately upgrades the sound-limited only bv the performance 
of your current equipment. You can expect astonishing channel separation. Very 
precise spatial imaging. Sensational dynamic range. Rich bass notes. Pure true 
treble. And, because the encoded music is read by non-contact laser-absolutely 
no background noise and no disc wear.

MARANTZ FEATURES. The Marantz CD73 is gold toned. Elegant. Simple. 
The control panel is clean and neat, with LED signals to indicate function and track 
selection. The highly sophisticated technology is push-button operated. The disc 
drawer glides with the smooth precision of electronic control.

Marantz is control convenience.
And technologically, Marantz uses a special integrated circuit with three 

functions (oversampling, a transversal filter and noise-shaping) which processes 
the original signal through various stages to give a dynamic range of 97dB. This 
amounts to a IdB improvement over most other systems. You may never hear the 
difference. But Marantz cared enough to make their Compact Disc Player 
demonstrably closer to perfection.

IS THE MARANTZ CD73 REALLY ANY DIFFERENT? David Prakel for Hi Fi 
Answers magazine (UK) who did hear the difference said: "I have been surprised 
by the quite audible difference between different CD players and have already 
stated a preference for the sound of the Marantz machine in terms of its handling 
of 'ambience' and its sheer unfatiguing listenability. Other players I've heard in direct 
comparison have shown a bright veiling effect with more up-front presentation and 
a fatiguing quality." ncoMmcr

Hear the CD73 for yourself. Call our local office for your [OjO^E 
nearest Marantz Dealer or write for further information. hifi DIGITAL AUDIO

IEAR NO EVIL
MARANTZ (Australia) Pty. Limited Inc. in NSW, 19 Chard Rd., Brookvale. NSW 2100. Sydney (02) 9391900, 

Melbourne (03) 5442011, Brisbane (07) 446477, Adelaide (08) 2232699, Perth (09) 2763706, Townsville (077) 722011.



There s more to hein 
a burn up at die

For those officers who really want to fly 
high, there is also a science degree.

At the RAAF Academy you get your Degree 
through the University of Melbourne and we 
payyou quite handsomely for the privilege.

But when you graduate as an officer you 
will have more than a Bachelor of Science. 
You will also have your pilot’s wings and a job 
waiting for you.

By the time you’re 23 the RAAF will have 
givenyou an incomparable foundation upon 
which to build a fillfilling- career.

GIVE YOUR CAREER A FLYING START.

With a degree from the RAAF Academy, 
your career will certainly have a flying start.

However, it takes more than simply a good 
education to fly a plane. When the F18 breathes 
fire it could be travelling at up to Mach 1.8 — 
nearly twice the speed of sound. At speeds like 
that you can’t afford to have your head, as it 
were, in the clouds. You have to be alert.
You have to be able to make split second 
decisions. And you have to know the aircraft 
backwards.

That not only takes training. It takes the 
right mind, and the right temperament. So, if you 
want to dream, cut out the plane. But if you want 
to fly, cut out the coupon. Or ring any RAAF 
Careers Adviser.

So long as you are an Australian Citizen, 
under 20 on January 1st ofyouryear of entry,



g a pilot than having 
speed of sound.

Postcode
Birthdate

(03) 613731 
(02)2121011 

(062) 82 2333
(09) 325 6222
(08)212 1455

(002) 34 7077 
(07) 226 2626

tick thè appropriate box. 
MELBOURNE 
SYDNEY 
CANBERRA 
PERTH 
ADELAIDE 
HOBART 
BRISBANE

Application forms are available now. 
Send to: Air Force Careers Office, 

GPO Box XYZ, in your State

I would like more information on: 
□ The RAAF Academy, Point Cook 
□ The RAAF Academy Scholarship
Name................................................
Address............................................

4 »WAW'"'

and so long as you re matriculating this year or 
have already matriculated and meet our 
selection requirements you’re eligible for entry.

However, if you matriculate next year you could 
be eligible for a scholarship to help you through. Just

The RAAF Academy, Pt. Cook It’s the one 
place where you will literally give your career a 
flying start.

A
FA

47
.D

PS
.1

3

Air Force Officer.
Authorised by the Director General of Recruiting, Department of Defence



THISIS THE COMMODORE 64 
ONLY$699.

BMS/CC30L



"THE COMMODORE 64 
COULD BE THE 

MICROCOMPUTER INDUSTRY’S 
OUTSTANDING NEW PRODUCT 

INTRODUCTION SINCE 
THE BIRTH OF THIS INDUSTRY."

-SHEARSON/AMERICAN EXPRESS

They’re speaking to a group as interested as 
anyone else in the future of computers: the people 
who buy stock in the companies that make 
computers.

If, on the other hand, you’re a person whose 
livelihood depends on a personal computer - or 
whose leisure time revolves around one - what 
follows should impress you even more than it 
impresses investors.

MIGHT MAKES RIGHT.
The value of a computer is determined by what 

it can do. What it can do is largely determined by 
its memory.

The Commodore 64's basic RAM is 64K. This 
amount of power is unusual enough in a micro at 
any price.

At $699, it is astonishing.
Compared, with the Apple II+® for instance, 

the Commodore, 64™ offers 33°/o more power at 
considerably less than 5O°/o of the cost.

Compared with anything less, it’s even more 
impressive.

And it can effectively double your computer- 
equipped work force.

PILE ON THE PERIPHERALS
Because the basic cost of the 64 is so low, you 

can afford more peripherals for it. Like disk drives, 
printers or even printer-plotters.

This means you can own the 64, disk drive 
and printer for a little more than an Apple 11+ 
computer alone.

HARD FACTS ABOUT SOFTWARE
The Commodore 64 will have a broad range of 

custom software packages including an electronic 
spreadsheet; business graphics (including printout); 
a user-definable diary/calendar; word processor; 
mailing lists, and more.

With BASIC as its primary language, it is also 
PET BASIC compatible.

The Commodore 64 will also be programmable 
in USCD PASCAL, PILOT and LOGO.

And, with the added CP/M® option, you 
will have access to hundreds of exciting 
software packages.

THE FUN SIDE OF PCWER
The Commodore 64 can become very playful at 

a moment’s notice.
You can use Commodore’s plug-in game 

cartridges or invent your own diversions. All will be 
enhanced by brilliant video quality and high 
resolution graphics (320 x 200 pixels, 16 available 
colors, 3D Sprite graphics), plus outstanding sound.

The 64’s built-in music synthesizer has a 
programmable ADSR (attack, decay, sustain, release) 
envelope, 3 voices (each with a 9-octave range) and 
4 waveforms. All of which you can hear through your 
audio system and see in full color as you compose or 
play back.

NOW’S YOUR CHANCE
If you’ve been waiting for the “computer 

revolution,’’ consider it as having arrived
Through its 25 years of existence, Comrnodoie 

has been committed to delivering better products 
at lower prices.

Today, the company’s vertical integration has 
resulted in the Commodore 64’s price performance 
breakthrough heralded by Shearson/American 
Express.

Visit a Commodore Computer dealer and 
discover the 64 soon.

It will expand your mind without deflating 
your wallet.
CP/M® is a registered trademark of Digital Research. Inc

Commodore Business Machines Pty. Ltd.
5 Orion Road, Lane Cove NSW. 2066. (02) 427 4888.
Please send me more information on the Commodore 64.™

Name _______________________________________
Address ___________________________ _________

Postcode Phone
BF

COMMODORE BUSINESS MACHINES PTY. LTD. 
5 Orion Road, Lane Cove NSW. 2066. (02) 427 4888.

f Z commodore
v COMPUTER ..
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BILL EDGE S

115117 Parramatta Rd. Concord 2137 ’S?*»?!?™ ’>
(Comer Parramatta Rd 8c Lloyd George Ave) BOX 103 510 
Telephone (O2) 745 3077 (two lines) Concord
117 York St. Sydney Phone 29 2098 2137

$1
NSW & ACT ONLY

$25
S5O
S1OO

- $ 999 
- $24 99 
- $4999
- $9999 
or more

$150 
$2.50 
$350 
$4.50 
$550

VIC. SA. OLD TAS, WA, NT
$1 
$io 
$25 
$50 
SlOO

- $ 999
- $24 99
- $4999
- $9999 
or more

$250 
$4 00 
$5 00 
$600 
$7 50

J bankcard
TRADING HOURS
BOTH STORES 
Mon-Fri 
Thursday

welcome here Saturday

9am-5 3Opm 
9am-8pm 

9am-12pm
What else do we carry? HI-FI ★ KITS ★ TEST EQUIPMENT * SEMICONDUCTORS * COMPONENTS *
All prices correct and goods in stock a* time of going to press Please phone to check current availability

l'iïiïsp0'’
■ 1983

....-

f d°"J only

^ 50 KF°n i
A

J1

5A POWER SUPPLY KIT

MM MM •’

9.9°

thC^ted L^oblerns

Thls

"Oounl

HOUSE ALARM KIT. ETI582
. This great kit was released by ETI back in 1977. To make it easier for the 

■ constructor we have joined the two PCB’s together and added a power supply, 
■ on the one board.

■specification

Free with all kits over $20.1 
Bill Edges Kit Constructors 

Reference Manual.
All PCBS from EA and ETI 
since 1975 are available 

from both our stores — ex 
stock.
Prespaced Pads
HE6005 100 ' diam 1.58 mm !
HE6006 100 ' diam 191 mm !
HE6008 156' J

Dil Patterns
HE6009
HE6010
HE6011
HE6012
HE6013
HE6014

Types of inputs

Silent entry 
Perimeter circuits

Internal circuits

¡Emergency circuits

Current drain and 
battery life (type 732)

Emergency only 
Alarm active 
Alarm sounding

Alarm time

$3.20 
$3.20 
$3.20

14 Lead 32 Symbols $3.20
16 Lead 32 Symbols 
18 Lead 28 Symbols 
24 Lead 12 Symbols 
28 Lead 12 Symbols 
40 Lead 8 Symbols

$3.20
$3.20
$3.20
$3.20
$3.20

Silent entry. Perimeter circuits, Internal circuits, 
Emergency circuits.
Single circuit, 30 s exit delay, 30 s entry delay.
7 circuits, N/C contacts, can be expanded in 
units of 4.
4 circuits, N/C contacts, can be expanded in 
units of 4. Any number of N/O circuits.
Any number of N/O circuits. These circuits are 
active even if perimeter and internal circuits are 
switched off.

2.5 mA (4000 hours) 
9 mA (2000 hours) 
500 mA (10 hours) 
12 minutes

All components are supplied, including mains transformer, lead, terminal 
strip, nuts and bolts, but no case. See ETI July/August, 1977.

oeeo
00000

000080
Dil Patterns — Narrow Cut
HE6018 14 Lead 32 Symbols $3.20
HE6019 16Lead32Symbols $3.20
HE6020 40 Lead 8 Symbols $3.20

■RQOOOim Ctit -

Black Artwork Tape M R I H
HE6030 026^^x20 Yard. $2.20
HE6031 031’Wide x 20 Yards $2.4° -T—”HE6031 031 'Wide x 20 Yards
HE6032 040 ' Wide x 20 Yards
HE6033 050 ' Wide x 20 Yards
HE6034
HE6035
HE6036
HE6O37
HE6038
HE6039

062'Wide x 20 Yards 
080 ' Wide x 20 Yards 
.093 ' Wide x 20 Yards
100'Wide x 20 Yards 
125'Widex20 Yards
200'Wide x 20 Yards

HE6040 .250 ' Wide x 20 Yards
Donut Pads 
HE6041 080'OD x 
HE6042 100'OD x 
HE6044 125'OD x 
HE6045 .156'OD x 
HE6047 200'OD x 
HE6048 250'OD x

031 ID
031 ID
031 ID
031 ID
031 ID
031 ID

$2.40^^
$2 40
$2 50
$2.50 ____
$2.50 ♦
$2.50
$2 50 n‘n
$2.50 0D
$3.30 I

96 Symbols
96 Symbols
96 Symbols
96 Symbols

108 Symbols
128 Symbols

Artwork Accessories
HE6055 X Acto Knife
HE6056 Pk 5 X Acto Blades — Trimming
HE6057 Pk 5 X Acto Blades — Artwork

$2.50 
$2.50 
$2.50 
$2.50 
$2.50 
$2 50

$2.90 
$2.50 
$2.50

Artwork Films, Polyester
Always use a background grid during printed circuit artwork and layout 

preparation to insure maximum accuracy on the final printed circuit board
HE6059 Sheet Size 8*/z' x 11 ' $1.40
HE6060 Sheet Size 11 ' x 17 ' $2.40
• Offered in popular 10 X 10 grid, matte 

one side. 00$'thick

Other Equipment
HE6065

HE6070
HE6075
HE6080

“Scotchcal" Exposure (Reversing) Film 
254 mm x 304 mm

Developer Solution CCRD30 500 ml bottle
Scotchcal Developer 8500 100 ml bottle
Stripper Solution CRS40 ‘/z litre

$5.00 
$2.10 
$2 10 
$2.50

Coated Printed Circuit Laminate
HE6085 127 mm x 152 mm Single Side $ 2.80
HE6090 152 mm x 254 mm Single Side $ 5.30 <1/5" TVl Nr
HE6095 254 mm x 304 mm Single Side $10.50

TEMPERATURE PROBE1 
KIT FOR DIGITAL

MULTIMETERS - ETI153 
A handy temperature probe for any digital 

multimeter. It can be read directly in °C, °F or 
Kelvin (for the scientists). See ETI May, 1983

3-50V See EA May, ’83.

Wo

THE RED FLASHER
Car theft has risen dramatically recently, is your car safe?
Thieves stay away from cars which have those expensive 

flashing light alarms The ones with the red square pushbutton 
switch that flashes

Now you can make your car look like it has one of those 
alarms, whether you have one or not.

We supply a quality Swiss pushbutton illuminated square 
switch and the electronics to make it flash We even put in two 

deterent stickers
ALL THIS PEACE OF MIND FOR ONLY $19.50

KE7OO4

Pushbutton switch separate $13.95
Deterrent stickers 85C each

SEO580
LE8500

ALL ELECTRONIC AGENCIES 
KITSOVER $20 INCLUDE OUR KIT\ 

CONSTRUCTORS REFERENCE 
MANUAL. WHY SETTLE FOR 

ANYTHING LESS.



CIRCUIT & DESIGN IDEAS

Low-cost economy meter with km/l readout

Following the recent articles on the Car 
Computer (July, August, September, Oc­
tober, 1982) a simple digital economy 
gauge became possible. To avoid the 
distraction of all the facilities of a car 
computer, a basic economy gauge, 
reading fuel consumption in kilometres 
per litre, was envisaged. The resulting 
design achieves this and uses only four 
CMOS ICs and a handful of discrete 
components.

The principle of operation is quite sim­
ple. A Moray flowmeter monitors the 
fuel flow to the carburettor and supplies 
a train of pulses to an eight-bit down 
counter made up of two 74C193 ICs. At 
the same time a Hall effect switch counts 
tailshaft rotations with the help of a small 
permanent magnet fastened to the 
tailshaft with Araldite.

The tailshaft pulses are fed to a four 
decade counter, 74C926, which drives a 
three digit display. This display is made 
to read directly in km/l. To do this, the 
display is updated, not on a time basis, 
but after a specific amount of fuel has 
been consumed. For any particular com­
bination of tyre circumference, differen­
tial ratio, and fuel flow meter calibration, 
an amount of fuel — or a number of 
pulses from the fuel flow meter — is 
selected so as to give the correct 
readout.

A useful by-product resulting from 
basing the readout update on the rate of 
fuel flow is that the frequency of update 
provides a subjective indication of the 
consumption rate, even without noting 
the actual reading. The faster the display 
is updated, the faster the engine is using 
fuel. In the original setup, in a Gemini, 
fast acceleration can produce updates 

almost every second, whereas steady 
cruising at 60km/h, with a consumption 
of 14km/l, reduces this to every four or 
five seconds.

The flowmeter pulses are fed to an 
eight-bit down-counter made up of the 
two 74C193s, and this counter is pro­
grammed with the number of pulses re­
quired for a display update. The counter 
counts down from this figure, with every 
pulse received from the flowmeter, until 
it reaches zero. At this point the borrow 
signal (pin 13, 74C193) is fed to a 
monostable (pin 5, ¡44528) which pro­
duces (at pin 6) a 3us latch signal for pin 
5 of the 74C926. As a result the readout 
displays the number of tailshaft pulses 
counted since the previous update, and 
holds the display until the next update.

The same 3us signal from the 
monostable is also fed to a second 
monostable (the other half of 4528) 
which, 3us later, produces a reset signal 
for pin 13 of 74C926, which commences 
counting a new set of tailshaft pulses. 
Another signal from the first monostable 
(pin 7), which is actually the complement 
of the pin 6 signal, re-loads the down 
counter.

The system actually calculates con­
sumption in m/ml, but this is the same as 
km/l. It also produces a tailshaft count 
which is 10 times the display figure re­
quired — in the interest of greater ac­
curacy — and a decimal point is placed 
so as to allow for this. (Pin 5, FND503.)
To program the down counter, ap­

propriate pre-set pins ("A" to "H") are 
taken high (+5V) and the remainder 
taken low (chassis). Each pin represents a 
binary column — 1, 2, 4, 8, etc — accor­

ding to the accompanying table. Thus, to 
program the figure 66 into the counter — 
the value which was needed for the 
original unit when fitted to the Gemini — 
pins "B" (2) and "G" (64) were taken high. 
For a value of 67, pins "A," "B" and 
"G" would be used, for 60, pins "C", "D", 
"E", and "F" would be used.

Binary Pin
Value No.

A 1 15
B 2 1
C 4 10
D 8 9
E 16 15
F 32 1
G 64 10
H 128 9

To determine the actual figure to be 
used for any setup, we use the following 
simple formula:

Y = 10 x NW
G

Where:
Y is the number of pulses per 'update; 
N is the number of pulses per ml from 
the flowmeter;
W is the tyre circumference in metres: 
G is the differential ratio.
The number of pulses per ml from the 

flowmeter is obtained from the calibra­
tion figure which accompanies it. The dif­
ferential ratio should be available from 
the vehicle manual. The tyre cir­
cumference can be measured quite ac­
curately by squirting a line of shaving

continued on page 142
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When there is nothing wrong — but the set won’t go!

One of the most frustrating experiences for a serviceman — or 
any technician for that matter — is to encounter a piece of 
equipment which, by all the tests that one can make on it, is 
exactly to specifications, yet it refuses to function properly. And if 
one can make it work by changing the circuit . . .?

This story began several months ago 
and, while I felt sure that it would be 
worth writing up eventually, I hesitated 
to do so at the time, for reasons which 
will become clear as the story unfolds. I 
contented myself with making copious 
notes, not only to help me tell the story 
eventually, but also for use on the 
bench. As it turned out, I am very glad I 
did.

The story concerns a General GC-181, 
46cm colour set, owned by a lady who 
had been a customer for several years. I 
had previously serviced the set for a 
minor fault some 18 months before this 
story began, at which time none of the 
symptoms in this story was evident. Un­
fortunately, the lady tends to be a bit 
vague in regard to describing faults, or 
remembering how or when they 
became evident.

OTHER SERVICEMAN
In fact, I was not the first serviceman to 

tackle this fault. It seems that she first 
had need for service at a time when 
business had slackened off a little and I 
had taken the opportunity to snatch a 
few weeks holiday. So, understandably, 
she called the first serviceman she could 
find.

Exactly how she presented her com­
plaint to him, or what he did, I never did 
find out; the lady was just too vague 
about the whole thing. All she was sure 
about was that she was not very happy 
about the job he did, and that she called 
him back in an effort to get satisfaction. 
He had countered by claiming that the 
set was working satisfactorily, and went 
on his way.

So, on my return from holidays she 
called me in and related what had hap­
pened. Her description of the fault was 
that the picture was bending and that it 

had lines across it. On trying the set 
there was no question about the lines; 
they were very obviously vertical retrace 
lines. But I could find no evidence of the 
bending.

I spent some time checking out likely 
causes of picture bend, such as hum due 
to faulty filter capacitors, faulty AGC, etc 
but, without being able to observe the 
fault, it was a somewhat futile effort. In 
fact, I now suspect that the bending was 
a figment of the lady's imagination, 
because I never did find any evidence of 
it. If so, it may well explain the previous 
serviceman's confusion.

But the lines were real enough, though 
not all that obvious in the environment 
in which I first saw them. It was daytime, 
and the room was very brightly lit from 
several large windows. In these cir­
cumstances, the brightness level at 
which the set was running was not

"They all look like this:'

altogether inappropriate, though it was 
brighter than I would have liked it.

But the real surprise came when I tried 
to turn the brightness down and found 
that the brightness control was fully 
retarded. This immediately raised the 
thought that there might be nothing 
more wrong with the set than excessive 
brightness; if it was too bright in broad 
daylight how much worse would it be at 
night? And were the retrace lines simply 
the result of this excessive brightness?

ROUTINE CHECK
I removed the back of the set and 

made a routine check of main operating 
voltages, particularly the main regulated 
HT rail. I could find nothing wrong in this 
regard, so decided to give it a routine 
grey scale setup, which I felt was pro­
bably necessary anyway, and hope that 
some clues might emerge as a result.

In this circuit the red, green, and blue 
static adjustments are provided by three 
1MQ pots (VR601, 602, 603) supplying 
voltage to the G2 electrodes of the pic­
ture tube. The three pots are in parallel 
(apart from the moving arms) and form 
part of a divider network between a 
900V supply point and chassis. Between 
the 900V point and the pot group there 
is a resistor, R609, marked on the circuit 
as 220kfi — 270k(), and between the 
other end of the group and chassis a 
330kQ resistor, R604. (There was, subse­
quently, some confusion over these 
values.)

Anyway, at this stage I simply went 
ahead with the routine adjustment. The 
result was certainly worthwhile in terms 
of overall picture quality, but did little to 
reduce the excessive brightness or sup­
press the retrace lines. I also tracked 
down and checked VR2O5, a 5kQ sub­
brightness control pot. It, also, was 
wound right back. (By the previous 
serviceman?)

At this point I realised that this was no 
job for the lounge room. I arranged with 
the lady to let her have a loan set so that 
I could tackle the job on my own bench 
where, hopefully, better facilities would 
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enable me to solve the problem.
Back at the shop I set things up again, 

but this time in more subdued light. This 
made the excessive brightness and 
retrace lines very obvious, but I still 
could not be sure whether they were 
one and the same fault, or whether I had 
a separate retrace blanking fault.

This set is made up of a number of 
small boards stacked at right angles to 
the mother board and each board can 
be removed and operated remotely by 
means of extension cables. I pulled the 
sync/video board out first, since this car­
ries the blanking circuitry. More precise­
ly, it involves a blanking transistor TR202, 
a diode X202, and a few minor 
components.

With the aid of the CRO I established 
that there was what appeared to be a 
healthy blanking pulse being generated 
at the collector of TR2O2. Unfortunately, 
the circuit diagram featured only a few 
waveforms, and this was not one of 
them. But I felt convinced that it was 
reasonable.

Nevertheless, I removed TR202, check­
ed it in the tester, could find nothing 
wrong with it, but tried another one in its 
place, just to be sure. It all proved to be 
a wasted effort. I also checked the diode, 
X202, and the other components around 
the stage, but could find nothing wrong. 
Well, it seemed that there was nothing 
wrong with the retrace blanking system 
as such, lending weight to my original 
theory.

Since I didn't seem to be getting 
anywhere, and other jobs were waiting 
to be done, I put the set aside for a few 
days, but gave it a thought from time to 
time. The next time I switched it on was 
late one afternoon, when I was able to 
view it in really dark conditions. This on­
ly served to emphasise just how ex­
cessively bright the picture was, it being 
impossible to get a good black 
anywhere in the picture.

BRIGHTNESS FIRST
By now I realised that, regardless of the 

retrace line problem, I had to correct the 
excessive brightness. If the lines per­
sisted after this, I would have to dig still 
deeper. In an effort to bring the 
brightness down I reset the G2 pots to 
the lowest possible setting, consistent 
with correct grey scale, but this had only 
a minimal effect.

So now I had the main brightness con­
trol fully retarded, the sub-brightness 
control fully retarded, and the G2 con­
trols at minimum - and the picture was 
still too bright. So what next? The red, 
green, and blue driver stages (TR2O5, 
206, 207) seemed a logical answer. If, for 
any reason, their collector voltages were 
down the result would be excessive 
brightness.

But again I drew a blank. The circuit 
shows this voltage to be 99V in all cases 
whereas, in fact, they were slightly 
higher, at around 110V. This should, if 
anything, tend to make the picture 
darker rather than lighter.

I went back to the neck board circuit 
with the G2 pots and associated cir­
cuitry, to double check the voltage on 
the G2 electrodes. This is shown as a 
nominal 430V, +180, -120.1 had already 
measured this once, early in the piece, 
but checked it again to make sure. And, 
as before, it was very close to 430V. I 
also checked the 900V point from which 
this network is fed, and found it to be 
correct.

Next I concentrated on the two 
resistors, R609 and R604, which formed 
the two outside legs of the G2 voltage 
divider network. And here I encountered 
more confusion. I realised that I had two 
copies of the circuit, acquired at different 
times, but which purported to be of the 
same model. The only snag was, they 
did not agree in this part.

The G2 circuit as I found it, and as shown 
in one circuit. As shown in a second cir­
cuit it was quite different.

In the one I had first used, R609 was 
shown as 220kfi — 270kQ and R604 as 
330kfi. In the second one R609 was 
shown unambiguously as 330kQ, R604 as 
270kfi, with an additional 22kQ resistor 
(R605) between it and chassis, with the 
junction providing about 20V for the G1 
electrodes.

As far as I could see, the set appeared 
to follow the first circuit. R609 was a 
220k(2 and I pulled it out and checked it. 
It read low, about 195k, but this was on­
ly about 10% error, so I doubted 
whether it would be significant. Next I 
checked R604 (330kQ) and found that 
this was virtually spot on. (A point of 
some importance, as it turned out.)

Which brought me to a dead stop. By 
all the measurements I could make, the 
set was exactly as the circuit prescribed; 
resistor values, voltages, blanking pulses 
etc, yet we still had excessive brightness. 
As the professional gambler complained.

COLOUR TV 
CHANGE OVER 
MODULES AND 

SPARES
HMV EMI C211/212
Power supply $38 change er
Horizontal $45 chang'. /er
Vertical $22 change 'er
HMV EMI C221
Power supply $32 change over
Horizontal $42 change over
Vertical $24 change over
PYE T29/T30
Scan & Signals $53 change over
Philips & Kries. Early
Power supplies $53 change over
P/Supply controls $ 18 change over
Sound $ 15 change over
Other models available
RANK
All deflection boards $48 change over
SHARP
Horizontal $24 change over
26” BLAUPUNKT
Early version $28 change over
P/supply & mains unit $28 change over
Remote receiver $48 change over
Remote H/Piece $35 change over
Complete chassis $80 change over
TYNE
Convergance $38 change over
EHT + P/Supply $48 change over
NATIONAL CP2000, TC86
Power supply $30 change over
Vertical $30 change over
Video $48 change over
SONY K1830
Board A $48 change over
Board D $36 change over
Board E $48 change over
Board F $48 change over
HANIMEX HCT26-700
Line scan $53 change over
Field scan $48 change over
Decoder $48 change over
GEC 2213 & 2621 & 2612
PC706 Complete $53 change over
PC737 $53 change over
PC687 $48 change over
PC470 $38 change over
PC656 $38 change over
PC475 $53 change over
LUXOR
All P/Supplies $30 change over

NEW PARTS
EHT transformers to suit Blaupunkt-Luxor- 
Nordmende-GEC 22" — All $32 each
Philips & Decca — $36 each
HMVC211/212 — $30 HMVC221 — $24

LARGE RANGE OF OTHERS AVAILABLE.
New remote control handpieces to suit Luxor- 
Blaupunkt-Nordmende-GEC-ITT/Greatz-Saba- 
Loewe-etc . all with 2 year warranty $68 each. 
When ordering parts please specify clearly model 
and make.

Large range of spares in stock new & second 
hand
SPECIAL triplets Philips type $10 ea.

Send cheque or money order to:

T.T.V.S., 
159 Queens Parade, 

Clifton HIM, Vic. 3068
Ph: (03) 489 1168

Minimum Order $35. PIP $3 
Orders over $100 Post Free.
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I .C. LETTERING IS AN ETCH RESISTANT 
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ELECTRONIC DRAWINGS OR 
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1 to 4 5 to 49 50 up 1 to 4 5 to 49 50 up
Z80A CPU 4MHZ 4 56 3 40 2 66 Z80A S10 4MHZ 12 35 9 10 7 22 I
Z80 CPU 2 5MHZ 4 29 3 20 2 50 Z80 S10 2 5MHZ 12 08 9 00 7 06 ■
Z80B CPU 6MHZ 9 40 7 00 5 49 Z80B S10 6MHZ 21 50 1600 12 56
Z80A DMA 4MHZ 16 10 1200 9 40 Z80A S10 1 4MHZ 12 35 9 10 722
Z80 DMA 2 5MHZ 1222 9 10 8 35 Z80 S10 1 2 5MHZ 12 08 9 00 7 06
Z80A PIO 4MHZ 4 56 3 40 2 66 Z80B S10 1 6MHZ 21 56 1600 12 56
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Z80 S10 2 2 5MHZ 12 08 9 00 7 06 Z80B S10 2 6MHZ 30 00 25 00 1995
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Z80A CTC 4MHZ 4 56 3 40 2 66 Z80 S109 2 5MHZ 7 90 560 4 34
Z80 CTC 2 5MHZ 4 29 3 20 2 50 Z80B 510 9 6MHZ 14 65 10 95 9 42 ■
Z80B CTC 6MHZ 9 46 7 00 5 49 Z80A DART 4MHZ 9 40 7 00 5 49

Z80 DART 2 5MHZ 9 40 7 00 549
Z80B DART 6MHZ 18 80 1400 10 99

LARGER QUANTITIES - PRICE ON APPLICATION PRICES + 20% SALES TAX *
Mi M HI HH 1■■ Mi ■■ Mi ■■ M
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THE SERVICEMAN — Contin»

someone was cheating; they weren't 
playing the cards they had been dealt!

In fact, it was that kind of thinking that 
prompted my next move. If the set could 
cheat — and it seemed to me at that mo­
ment that it was — then so could I. What 
would happen if I ignored the circuit and 
increased the value of R605? The way to 
find out was obvious and the first round 
figure that came to hand was a 560kfL 
Rash? Maybe, but I was determined to 
prove the point one way or the other.

I wasn't surprised when the picture 
came up much too dark, but I was very 
agreeably surprised when I set the sub­
brightness control to its mid position, the 
G2 pots to their mid position, advanced 
the brightness control to reasonable set­
ting, and finished with a near perfect pic­
ture. We now had good blacks, good 
tonal range, and no retrace lines.

I set up the grey scale again, let the set 
run for a couple of days, and returned it 
to the customer. Naturally, she was 
delighted.

But I was less than happy. The truth 
was I hadn't really found the fault, mere­
ly circumvented it. There had to be an 
explanation for the seeming anomaly 
that I had encounted; it was just that I 
hadn't been clever enough to find it. On 
the other hand, there was a limit to how 
much time I could spend on the 
customer's behalf, and I had fixed the set 
as far as she was concerned. It was the 
best compromise I could come up with.

And, as I intimated at the beginning, all 
that happened several months ago; so 
many, in fact, that I was beginning to 
believe that that was the last I would 
hear of the problem, in spite of my 
earlier misgivings. Then, a few days ago, 
the dear old lady was on the phone 
again with the news that the lines had 
returned and that the picture was too 
dark.

TOO DARK?
I did a double take on that last bit; 

granted the lines might have returned, 
but what combination faults would be 
likely to produce retrace lines and a dark 
picture? Certainly not one which would 
bear any relationship to the original fault.

As it turned out,‘the "too dark" descrip­
tion was a furphy. What prompted the 
lady to describe it thus is beyond me 
because it was exactly the same effect as 
before; an overbright picture with 
retrace lines. Apparently this was just 
another example of the old lady's 
general vagueness.

I brought the set into the shop again, 
determined to get to the bottom of 
things this time. I pulled the back off, in­
tending to measure the appropriate 
voltages and then, on an impulse, 
rotated one of the G2 pots (the red one) 

to see what would happen. In fact, 
nothing happened and that was the best 
clue I had had so far. Normally it should 
have left me with either no red or too 
much red, according to which way I turn­
ed the pot.

I reached for the voltmeter and check­
ed the G2 volts. And this was the second 
surprise. Whereas, on the previous occa­
sion when I checked these voltages, I 
had found them to be almost exactly on 
the 430 figure given on the circuit (and 
which I had carefully recorded) they had 
now shot up and were wavering bet­
ween 700 and 800V.

I checked the voltage applied to the 
divider, and found it correct at 900, and 
that left only the divider itself, and more 
particularly R609 (now 560kfi) and 
R604, a 330k(2. Remembering the lack of 
control I had observed on the G2 pot, I 
plumped for the 330kfi at the chassis 
end of the network.

I pulled it out and connected it to the 
ohmmeter, whereupon the figures on 
the scale went mad and it was several 
minutes before they settled down to any 
kind of a meaningful reading. When it 
did it was no less than 14 megohms! 
Then, on an impulse, I reversed the ohm­
meter connections to the resistor, and 
was greeted to several more minutes 
of meaningless readings, until it finally 
settled down to a mere seven megohms.

GAVE UP
I'm afraid I gave up at that point. I simp­

ly fished out a new 330kfi and fitted it 
and then, while I was in the mood, I pull­
ed out the 560ki2 I had previously fitted 
as R609, and replaced it with the 
specified value. I was tempting fate of 
course, (or Murphy) but the strange part 
is that it worked. With all the values now 
back to those specified in the circuit the 
set was working perfectly.

So why wouldn't it on the previous oc­
casion? I had checked the offending 
330kfi and could not fault it. I checked 
the G2 voltages, and they were within 
specs. Yet I had to increase R609 to 
560kil to make the set work. Now, after 
fitting a new 330kQ suddenly everything 
had gone back to normal.

Frankly I can't explain it. It seems ob­
vious that there was some strange fault 
in the 330kQ — something I could not 
observe with the ohmmeter or which did 
not show up in my measurement of the 
G2 volts. But what, I don't know. Perhaps 
the two different readings on the 
resistor, suggesting that it was polarised, 
may be a clue of some kind. (Was it ac­
ting as a crude rectifier?)

And that, I'm afraid, is all I know about 
it. Unless I encounter another, similar, 

fault, I doubt whether we shall ever 
know. But if you encounter something 
like it, you might be able to clear it up a 
bit quicker as the result of my 
experience.

And, to finish off, here is something in 
lighter vein, involving the funny ideas 
people have about TV. I met the person 
concerned socially and, as is almost in­
evitable, when people learn that you are 
a serviceman, they always have a pro­
blem to discuss.

This fellow lived in fairly close proximi­
ty to the TV transmitters, and a long way 
from my stamping ground, so there was 
little chance of my encountering the pro­
blem first hand. The best I could do was 
listen politely and offer what advice I 
could.

ANTENNA PROBLEM
He went on to explain that he had 

recently fitted a TV antenna in his roof, 
under the tiles, but not shielded by any 
aluminium foil. (At least he knew that 
much.) The trouble was a dark horizontal 
band, about 25mm deep, right across 
the middle of the picture, on channel 2.

"It looks for all the world," he said, 
quite seriously, "like a shadow from one 
of the horizontal roof braces which is 
just in front of the antenna."

I did my best to keep a straight face, 
and assured him that, whatever it was, it 
wasn't a shadow of the roof brace. But I 
gained the impression he only half 
believed me, particularly as I couldn't of­
fer an explanation as to the real fault.

Strangely enough, he provided the 
answer himself, though not immediately. 
I met him again several months later, 
and he reminded me of the problem. "I 
found out what it was," he said, "it is a 
ghost (interference) from another 
channel."

Apparently he had been looking close­
ly at this band one night when the pic­
ture content was such that he was able 
to detect another image above and 
below the band. Switching quickly 
through the other channels he was able 
to identify the picture quite positively. 
(He thought it was channel 9.)

From his additional description of the 
image it soon became clear what was 
happening. The dark band was the ver­
tical blanking period from the interfering 
station, the two stations being apparent­
ly in exact sync — the band didn't drift up 
or down — but out of phase. Or, at any 
rate, the signals as received by him were 
out of phase.

He went on to say that he had con­
tacted his local serviceman and hoped 
he would be able to fix it. "But," he add­
ed, apparently determined to have the 
last word, "it still LOOKS like a shadow 
from the roof brace."

What can you say? *
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Unbeatable
value

The Dick Smith/EACat K-3400

Cat. K-3280

models. With the superb Electronics Australia Car Computei you really can get the
most from your car, resulting in better motoring and a significant reduction in fuel
bills! You'll be able to check fuel comsumption: how muchfuel is left? Can I make it to
the next town? What's my exact speed? (much accurate than the speedo).

ONLY

ONLY

ONLY

will be triggered ONLYDSE/A480/JW
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Time. Time elapsed, time remaining
Fuel: Consumption, fuel remaining, how much fuel to fill your tank at the time.
Distance: Distance travelled, distance remaining. Distance possible with

OVER 10,0QQJO^

f ¿Oes c 
Shot?

Remote Display Control
Wondering where you were going to mount (he car 
computer in your instrument panel? Remote Display/ 
Control Unit houses all the main functions of the Car 
Computer and can be easily mounted on the top of the 
dashboard. Cat K-3405

Moray' Fuel WAS 
Flow Sensor
Exclusive, fully imported Moray 
is the only Fuel Flow Sensor to 
give optimum results with Car 
Computers $ >■ 50

Cat K-6100

NOW 
ONLY

Yes! This makes the full Car Computer 
(inc. sensors) now ONLY $151.00 — 
Your car computer also comes with a specially 
prepared step-by-step manual and our'Sorry Dick It 
Doesn t Work fixed fee repair service.

This alarm senses the voltage drop in your car's 
electrical system when a thief breaks into it There's a 
visual warning for thieves so that chances are they will 
not even attempt a break-in. Easy to install - Saves a lot 
of trouble! Cat. K-3250

Sound Level Meter
This unit will measure noise in its many forms.
Measures levels of less than 20dB to levels greater than 
1 20dB with fast or slow response times. A large VU 
meter gives easy readings and the meter range is 
selectable in 9 steps. The kit is mounted in a zippy box 
and is battery powered. Cat K-3476

Get the most from your 
electric drill! This unit 
enables your drill to 
be slowed down to 
the point where it can 
drill large holes in 
metal or even used as 
a screwdriver. Suitable 
for most 240V univer­
sal brush type motors, 
up to 3A rating, such 
as drills, circular saws, 
food mixers etc. The 
kit is supplied com­
plete with everything 
necessary.
Easy to build, special 
pre punched strong 
Marvipalte. A must for 
the handyman.
Cat K-3080 

huge
SAVING 
Only

Control 
MK 111

—Protect your most valuable asset 

a^T^Mk.2 Car Alarm
The car Alarm Mk.2 uses a different triggering technique- 

< one ^at ma^es 'ess Prone to false triggering! It will
detect a voltage drop ANYWHERE in the vehicle's 
electrical system. In other words as soon as lights, 
ignition, horn, radio or any other electrically operated 
fitting is switched on,the alarm

SAVE 
OVER

Low Fuel Indicator
Ever been embarrassed by running out of petrol at the 
wrong time? This easy to assemble kit will help prevent 
this from happening. Single PCB project with audible and 
visual alarm. Cat. K-3260

Speed Sensor
Takes readings straight off the 
driveshah rather than speedo­
metercable Easy tomstall & not 
subject to the problems of speedo 
-cable drives
Cat K-6102 ^40

Only I <£

i /f BUY NOW >
\ * \ ({ AND SAVE!
!«• . Prices must rise
f A due to dollar .

'Ä^fevaluatiom/J

CAR COMPUTER
The ultimate car accessory is now a reality - at a fraction of the price of commercial

Capacitor Discharge 
Ignition
This has got to be the best value GDI available. Your car 
will be easier to start... When cold or hot, your plugs will 
last longer, keeping your car in tune and using less petrol.

• Special resistors for less heat build-up
• Complete, fully detailed instructions
• Special connector plugs, disconnect and re-install easily 
• Special heatsink compound and transistor insulating covers.
• An exclusive heavy duty aluminium case for better heatsinking, 
predrilled for easy assembly
• Pre wound coils to save time and errors

OPERATES _ _
ON MOST remaining fuel
CARBURHEIUh Speed Exact present speed, and average speed.
VEHICLES Consumption. Present consumption, and average consumption.

Tachometer
Display engine speed in an analogue form in an 
illuminated row of LEDs. This form of display indicates 
your engine's performance at a glance. Used with 12V 
positive and negative earth systems and there are only 3 
connections required. ’vSß
Instructions included. ONLY -'M 
A great kit! Cat. K-3240

Economy Car 
Alarm



EASY-TO-BUILD KITS «re ss» on ™
Unbeatable g

"While there have been

Electrochune

KJJt H
Ki^ ti Hti KW

in kit form and there are low cost
Basic computers, none can compare with the Super-80 in all-up features or in overall
cost"

Cat. K-36OO

Electronics Australia. tAf g»

SUPER 80
The Electronics Australia/Dick Smith Super 80 computer offers specifications 
that, we believe, just cannot be bettered at the price. With the popular Z80 
Microprocessor IC, a professional keyboard, direct RF output (so that it can be 
used with any TV set) and advanced 9k SUPER BASIC (optional), the Super 80 is 
one of the most powerful microcomputers around. Whilst not for a beginner, this 
kit is straightforward and easy to build. Ideal for anyone wanting to get into the 
world of microcomputers.
Check these features
• Famous Z80 microprocessoras used in TRS-80 and System 80 computers 
• Enormous 16K of RAM - expandable on board to 48K
• Inbuilt cassette interface
• Full size 60 key professional keyboard
• Inbuilt power supply

NORMALLY INCLUDING

EPROM
Accessories for your Super 80
IC socket set

NOW ONLY

HUMV- 
STOCKS LIMITED!

Full set of sockets for the IC s in the Super 80 kit. Highly recommended by us and by 
Electronics Australia. Makes construction, troubleshooting and alteration much easier.
Cat. K-3603 $13.25
S-100 Expansion
The logical way to go if you're going to get the most from your Super 80 Allows you to 
use S-100 peripherals from hundreds of manufacturers. Cat. K-3606 $21.00
Transformer to suit Super 80 SAVE $8.55
Many hobbyists already have on hand a suitable transformer or computer power supply, 
so this is NOT included in the basic kit. If you need a transformer, this one is ideal: Two 
1 2V @ 1A and 7V@ 1 A windings. Cat. M-2325 WAS MW $15.95

Super 80 Advanced Manuals
Your Super 80 kit comes complete with a detailed 
construction manual. We havr two extra manuals 
written especially for those whe vish to delve further 
into their computer's workings and to really get the 
most from this superb kit!
These manuals are: a_
Technical manual cat. b-36oo §9.50 
BASIC Handbook cat b 3602 $9,50

IN HO« 
in au non«

WASUA^T

WAS SH9V

touch 
keyboard!

ONLY

The Electrochune is a keyless monophonic organ and uses 
the circuitry of a synthesizer to give variable attack/decay 
times, tremolo and square/sine wave output mixing. It even 
has a built-in amplifier and speaker with separate volume 
control. Complete with plugpack and full instructions.
Cat. K-3506 ,___________ ______

SAVE HEAPS 
ONA

Speaker 
System

ManufacnJteu , design

It's so easy, all *t takes is a kTj|t 
couple of hours of construe- TO । 
tion time - and you save a \\ 
fortune on comparable built- V pTr 1 , 
up speakers. And they're as V-— 
good looking as any speakers you'll find tn hi fi 
showrooms. Just imagine being able to say ..

"I Built Them Myself"

_ _____ .  _________— — ------ ■ — —i Complete

250mm SPEAKER SYSTEM speak«.
Enclosure size: 53 litres

$35.90Speaker Grille (Cat C-2610)
Enclosure kit (Cat. C-2634) $148-10
Speaker kit (Cat. C-2044) $149.00 ’333
300mm SPEAKER SYSTEM

Enclosure size: 70 litres
Speaker Grille (Cat. C-2612) $39.90
Enclosure kit (Cat. C-2632) $165.10
Speaker kit (Cat. C-2042) $1 55.00

Per Pair
Complete 

300mm Speaker 
kit

Dick Smith NOW WA^
Delux 3 Digit « 

Counter
The experimenter s delight* Every hobbyist at some time 
needs a counter Here’s one that won t break the bank. A 
delux fibreglass PCB with all counter components supplied 
- and you can use this as a base for a huge number of i 
projects. Operates from 5 to 15V supply. Exclusive to Dick / 
Smith Electronics, with our own specially prepared instruc- / 
tion manual showing not only how to build it, but a number 
of experiments too* Cat. K-3451

DICK SMITH ELECTRONICS
See page 98 for full address details DSE/A480/UJW INC IN NSW
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Simple breath tester 
checks blood alcohol
Would you like to build your own alcohol breath tester? If it does 
nothing else, it will be a smash hit at your next party, even if it 
does scare a few guests into walking home. And at a more 
serious level, it might just be good enough to serve as a guide 
when you really need it. In any case, it won’t break the bank.

by PHILIP WATSON

Like it or not, random breath testing is 
already a fact of life in most Australian 
states, led by Victoria and NSW — with 
the possibility that several other states 
will soon follow. And it is also a fact that 
it has drastically changed our way of life 
— and death! On the one hand some 
social activities have been severely 
restricted; on the other, the road toll has 
been drastically reduced in NSW since 
mid-December 1982.

The restriction on social activities is, 
understandably, the main topic in any 
"for" and "against" discussion on the 
whole concept of random breath testing. 
But, regardless of which side one takes in 
any such discussion, one point becomes 
quite clear; the difficulty of any one per­
son knowing when they have had 

enough, or more importantly, too much.
As a rough guide the authorities sug­

gest that three middies in an hour will 
take a person over the .05% mark, and 
that one middy an hour thereafter will 
keep them there. But this can only be a 
guide. A whole host of factors, such as 
body weight, body metabolism, the 
amount and type of food consumed 
before drinking, and how long before, 
can all effect the end result. Some peo­
ple can safely drink more, some will 
have to drink less.

So how do you know? One suggestion 
is that people should be able to make 
their own test, using a tester provided by 
either the drinking establishment, or the 
person themselves. For many, the idea 
of a personal breath tester, which they 

could use in the privacy of their own 
vehicle, would be the ideal answer.

Unfortunately, it isn't quite that simple. 
Such devices are expensive, typical 
figures ranging from $100 to $200. 
Granted, this might be cheaper in the 
long run, if all risks are considered, but 
there do not appear to be many takers 
so far. And, on top of this, they have 
been criticized by the authorities as not 
necessarily being sufficiently accurate.

So how does our do-it-yourself tester 
compare with the commercial version. 
Well, you can make it for a fraction of 
the cost, which makes it a good deal 
more attractive. It uses the same sensing 
device as is used in several commercial 
units, and it should have at least the 
same order of sensitivity. Once 

The breath tester is easy to build and fun to calibrate.

Larger-than-life size view of the Figaro 
TGS 812 gas sensor. The type 812 has a 
high sensitivity to carbon monoxide and 
ethanol, the latter characteristic making 
it suitable for use as an alcohol detector.
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calibrated — by whatever means it is 
calibrated — it should hold that calibra­
tion for a long time.

As with the commercial units, accuracy 
of calibration is the main problem but 
the home constructor at least has the ad­
vantage that he knows how to modify 
the calibration over a period of time, or 
in the light of experience, should it seem 
to be desirable. We will have more to 
say about calibration later on.

In summary, then, our unit is more in 
the novelty class than that of a serious, 
life-or-death, type of tester. It will be 
good for a laugh at parties, will make 
quite accurate comparative tests (does 
my breath contain as much alcohol as it 
did an hour ago, or is it going down?), 
and even serve as some kind of a 
morning-after gauge, following a par­
ticularly heavy indulgence. But more 
than that should not be expected of it.

This unit is being made available in kit 
form by Dick Smith Electronics, and this 
is probably the easiest way to get all the 
components. At the same time, most of 
the components would be available 
from other suppliers, with the possible 
exception of the gas sensor itself.

Circuit details
The gas sensor is the heart of the 

device, and is the Figaro TCS 812. This 
device, and a companion unit, the 813, 
were both mentioned in the May 1977 
issue when we described gas detectors 
for both exhaust gas analysis and petrol 
fume detection, the latter for use par­
ticularly in boats.

The type 812 unit is described as being 
sensitive to carbon monoxide (as found 
in car exhausts) and the 813 as being sen­
sitive to methane and natural gases. It 
also transpires that the type 812 has a 
high sensitivity to ethanol, and it is this 
characteristic which makes it eminently 
suitable for use as an alcohol detector.

The sensing action itself is performed 
by a semiconductor based largely on tin 
dioxide (SnO2) and which decreases its 
resistance by a factor of many times in 
the presence of the appropriate gas. The 
sensor also contains a small heating ele­
ment which is used to purge it of any 
contaminating gasses which it may have 
acquired from the atmosphere while not 
in use. This operates at 5V and draws 
about 125mA.

The change in resistance can be made 
readable in a number of ways, but the 
one used in this circuit is both simple and 
effective. As can be seen from the cir­
cuit, the resistive element (pins 1, 3 and 
4, 6) forms part of a voltage divider net­
work across a 5V supply, the other part 
of the divider being a 1.8kQ resistor and 
a 20kfi trimpot (the calibration control).

The voltage developed at the junction 
of the two divider elements will vary 
from low when the sensor is free of gas 
and its resistance high, to high when the

The gas sensor is used to drive an LM3914 display driver IC.

At left is the parts overlay diagram while at right is an actual-size artwork for the PCB. 
Note that the gas sensor may be mounted either way round.

sensor responds to gas and its resistance 
drops. This voltage is fed to pin 5 of the 
LM3914 display driver.

This display driver has 10 output ter­
minals which it turns on progressively as 
the voltage at pin 5 rises. Each output is 
capable of driving a LED directly, and this 
is the display method used here. To add 
to the effectiveness of the display the 
first five LEDs are green and the other 
five red. The output can be wired as 
either a dot display, one LED on at a 
time, or a bar display, with all previous 
LEDs remaining on as the next one is 
activated.

The choice of bar or dot mode involves 
only a simple connection. If pin 9 is left 
open the result is a dot display, if taken 

high to the supply rail it gives a bar 
display. The board as laid out provides 
for a suitable link to be fitted or omitted 
as desired. Whichever method is 
chosen, the idea would be to so 
calibrate the device that the five green 
LEDs represent the safe level; up to, but 
not exceeding, the .05% limit.

Power for the system can be any DC 
source from 7.5 to 20V with a capacity of 
150-200mA. This is processed by a 7805 
voltage regulator to provide a fixed 5V 
rail. Suggested supplies would be a 9V 
plugpack from the mains, or the 12V 
cigarette lighter socket in a vehicle. We 
understand that the kit will be available 
with a plugpack as an option, but a 
cigarette lighter adaptor as standard.
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NOT-SO-RANDOM
BREATH
TESTER

BUILDING IT IS 
ONLY HALF 
THE FUN

CALIBRATING IT 
IS EVEN 
BETTER!

Yes! You can actually build your own 
breath tester! It mightn't stand up in 
a court of law - but so what? It will 
give you an indication of yoursoberi 
sobreTt soberer how drunk you are! 
EXCLUSIVE TO DICK SMITH - this 
fantastic new kit includes the fully 
imported Figaro TGS sensitive gas 
sensor AT NO EXTRA COST-beware 
of other kits which do not have this 
top quailty sensor.
Operates from 12V DC - with car 
cigarette lighter plug supplied. 
Complete with 10 LED display 
indicating degree of alcohol 
detected.

Yep! Drink to your heart’s 
content. Let’s see. 1 LED = 
1 tinny (but was it Foster's 
or Swan Lager?) 4 LED’s = 
harf a boddle of Jick 
Dineals. All ten LED’s = the 
ower harf of thu boddle, 
Thats if you can still see them 
at that stage of the 
calibvration.
AND ITS ONLY $29.95 
How much is your licence 
worth?
P.S. It’s great for parties, 
too!

ONLY $2995
I Cat K-3391

WHILE YOU’RE IN A FUN MOOD 
GO GAMBLING!

It’s easy with EA’s new Electronic Roulette 
Wheel. Real casino type roulette - complete with 
sound effects of the wheel turning. Now if 
Roulette wasn’t illegal, you could set up your own 
casino....
Easy to build, great fun to play.
Full instructions. Cat K-3389

ONLY $2950

STOP PRESS
Other new kits for May

STEREO SIMULATOR Mk II
A brand new low-cost kit to give you 
simulated stereo output from a mono 
source - eg video cassettes, AM 
radio, portable cassettes, etc. 
Fantastic Value
Cat K-3421 (See EA April)

ONLY 995

MOTOR SPEED CONTROL
Run electric saws, drills, grinders etc 
down to zero rpm while still retaining 
torque. A must for the handyman.
Cat K-3081 (See ETI April)

ONLY $J25°

DICK SMITH ELECTRONICS
See page 98 for addresses
A481/RW



Simple breath tester

The 7805 voltage regulator should be fitted with a small aluminium heatsink.

Construction
Construction is quite simple, with only 

a handful of components to be fitted to 
the printed board, and the arrangement 
of these is clearly shown in the accompa­
nying overlay diagrams. The complete 
unit is assembled in a small plastic box. A 
novelty type front panel pattern, in Scot­
chcal or similar material, will be included 
in the kit and this, and the front panel, 
will have to be drilled to accommodate 
the 10 LEDs and the gas sensor. The label 
can be used as a drilling template.

The gas sensor is designed to allow a 
free flow of air through it, via a small 
hole in the rear face. To assist this free 
flow, there should be a hole drilled in 
the printed board directly behind the 
sensor, and a second hole in the back of 
the box in line with it. About 10mm 
diameter should be adequate for this 
latter.

The board is supported in the case on 
two 20mm long spacers and held by 
30mm long screws which pass through 
them. One of these screws also passes 
through the mounting hole of the 7805 

Below is an actual size artwork for the front panel.

voltage regulator and a small aluminium 
heatsink. The regulator is mounted 
horizontally above the board, with 
enough clearance to admit a piece of 
18g aluminium between it and the 
board. The mounting screw clamps the 
whole lot together.

The heatsink is simply a scrap of 
aluminium about 16mm wide by 30mm 
(or more) long, bent into an "L" shape 
and so proportioned that it bends over 
the end of the board. The power switch 
and the power input socket are mounted 
at the other end of the box. When 
mounting the LEDs on the board, mount 
them high enough above it to allow 
them to just penetrate the holes in the 
panel.

In use, the unit needs to be switched 
on for upwards of several minutes 
before use, the time depending on how 
long it is since it was last used, and how 
much contaminating gas it has en­
countered in that time. Initially, several 
or all LEDs may come on, then drop out 
as the heating element purges the sen­
sor. When the last LED goes out the unit

PARTS LIST

1 Plastic box and panel, 130mm x 
68mm x 40mm, H2753 or similar

1 Printed circuit board, ZA 1669
1 Etched label
1 Miniature toggle switch
1 DC power socket, 2.1mm
1 Plug to match
1 Cigarette lighter plug

SEMICONDUCTORS
1 TGS 812 gas sensor
1 7805 voltage regulator
1 LM3914 display driver
5 3mm green LEDs
5 3mm red LEDs

RESISTORS
1 x 3.9kQ, 1 x 2.7kil, 7 x 1.8kil, 1
20kQ miniature trimpot

CAPACITORS
1 100gF/16VW aluminium electrolytic
1 10gF tantalum electrolytic

MISCELLANEOUS
2 20mm spacers
2 30mm long RH screws, with nuts 
Scrap aluminium for heatsink
4 rubber feet with mounting screws 
Figure eight cable as required

We estimate that the current cost 
of components for this project is 
approximately

$25
This includes sales tax.

is ready to use. In the case of a new unit, 
the initial purge may take several hours.

The calibration control setting is also 
important. If it is set too high, a LED or 
LEDs may come on anyway, regardless 
of the condition of the sensor. If it is set 
too low, overall sensitivity will suffer. In 
our sample model we found that the 
control needed to be advanced about 
one quarter of its rotation from the 
negative rail end, and that this gave a 
good indication of when the sensor was 
purged.

At about this position it will be found 
that a non-alcoholic breath, ie, no 
alcohol for at least 24 hours, preferably 
longer, can bring up the first LED. Back­
ing off the control very slightly — and it is 
quite critical — will eliminate this sen­
sitivity and is probably about the best 
starting point for calibration.

Which brings us to the all-important 
question: Just how do you calibrate a 
device like this? At the risk of seeming to 
state the obvious, we suggest that the

Continued on page 89
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ROD IRVING ELECTRONICS
Stereo Simulator

MONO

Parts for this project cost approximately $12 for the PCB 
version. The self contained version costs about $20 
(plugpack supply not included). These prices include sales
tax.

$150 $20Touch-lamp Dimmer

The cost of parts for this project is $150 excluding cost of
a loudspeaker, plugpack supply or case. EA April 83

$8.50

$16.50

$9.50

SERIES 4000 SPEAKER KITS

ETI March 82

$10.95

$450 
$249 
$189 
$699

Speakers and crossovers
Speaker boxes 
Crossover kits 
Complete kit

»

SLIOF SHOW

¿»MV# Uik

Compuvoice
««T8ÖW5 www»

STEREO SIMULATOR

ON SCREEN GRAPHIC 
ANALYSER S109.00

EA April 83

The current cost of parts for 
this project is approximately 

$20
for the Touch-lamp 

Dimmer and 

$9
for the remote extension.

Sales tax included.

EA April 83

FM WIRELESS MICROPHONE
The On Screen Graphic Analyser links your hifi to your TV set. 
Features:
Six colour bar graph display (Standard PAL receiver).
Ten vertical bars in the display corresponding to the 10 octave bands.
Gives you the best sound quality your system can deliver.

GRAPHIC ANALYSER

9
EA March 81

HOBBY ELECTRONICS May 81

CAR BATTERY
MONITOR
Flat Battery! Don’t 
get left out in the 
rain. Install a voltage 
monitor which 
monitors the state of 
your battery at a 
glance. EA. October 
80.

AM TUNER

$9.50

a u
i

o
$99.00

ETI 475 September 80

Includes plug pack and punch metal work

CUDLIPP $12.00

A fascinating Electronic Cricket with just two ICs. The 
Cudlipp can be used to bug your Home, Office or Board 
Room. Great fun. EA February 82

HUMIDITY METER. $22.50
ETI 256

f
4 ;

UNIVERSAL RELAY BOARD 
$13.50

Operating a relay to 
switch heavy current 
or mains voltages is a H 
common requirement 
in electronic control 
applications. This 
project permits a relay 
to be switched in a 
variety of ways and 
from a variety of 
inputs. ETI May 81

LOW FUEL INDICATOR ea™

ELECTROMYOGRAM egg qq
ETI Top Projects Vol 6

MINI 
DRILL 
SPEED 
CONTROLLER

* ■

Here's an easy to assemble project for a simple speed 
regulator for miniature DC electric drills. ETI July 81

EPROM PROGRAMMER eaJu1,80

. gPROSä PROGRAMMER

Horwood Case Supplied $77.50

BRIDGING
ADAPTER

SLIDE CROSS FADER $85.00
EA November 81

ÄIW «HAMÔÍ 
tXÄAW*

425 High Street, Northcote 3070, Melbourne, Victoria. Ph (03) 489 8131. Telex No. 38897 
Now open at 48-50 A’Beckett Street, Melbourne Ph 347 9251



ROD IRVING ELECTRONICS
425 High Street, Northcote 3070, Melbourne, Victoria. Ph (03) 489 8131. Telex No. 38897

48-50 A’Beckett Street, Melbourne. Ph (03) 347 9251
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PH METERBOGGLE GOGGLES

with prooes

OVER 200 NOW SOLD OHrtE
EA INVERTER 9195
INCLUDING TRANSFORMER 

300 WATTS
Short form

Tacho/dwell meter with digital display 12/240 volt Inverter 40 WATTS

JUNE EA 1982

OWFAL 6NÒWE ANALYSE

Analogue and Digital Storage CRO KitEngine Analyser Kit

STEREO SYNTHESISER FOR TUNERS AND
Enjoy the benefits of stereo 
sound from your video cassette 
recorder, TV or AM tuner with 
this Stereo Synthesiser. The cir- : 
cuit uses just four ICs and is 
easy to build.

p & P $10.00
Anywhere 

in Australia

JANUARY EA 1982 INCLUDES TEXTOOL SOCKET

MAY EA 1982

VCRs

ISM
I -
** I'•■ ¿ mm *

* M

Eprom 
Programmer

<4 STSßlÖ SYNTHES^

SEPTEMBER EA 1982

Duel Tracking Power Supply

* * f w----

EA DIGITAL
READOUT FOR 
SW RECIEVERS

EA POWER UP

$33

100w Sub-Woofer 
AmplifierREMOTE INFRARED 

TV SOUND 
CONTROL

Portable 37: Digit Heart Rate Monitor
JULY EA 1982

i

EA NOV 1982 Plugpack Extra

PLUGPACK 
REGULATOR

(Battery and 
headband extra)

> w ~iW!
JULY EA 1982

3 W «V OC TL 
«

Led Head Lightchaser

EA

■
*

PLUG PACK 
REGULATOR

$72.00 
COMPLETE

OCTOBER EA 1982

EA EASY-TO-BUILD Ml 
FREEZER ALARM

EA ELECTRONIC STARTER 
FOR 
FLUORESCENT 
LAMPS

OCTOBER EA 1982

Alarm

EA GUITAR BOOSTER

ID

Ä TMR ÖOTAX READOUT

x

(complete kit)JUNE EA 1982

Minimum P & P $3.00 for kits

EA THEREMIN $34.50 Driveway 
Sentry

’ '£*- GUITAR BOOSTER

OCTOBER EA 1982

• S^6wAY 
. sentry

$239 <
A.M. TUNER
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Address lines AID to A14 are con­
nected to the 74LS138 3-to-8 decoder to 
provide CE (Chip Enable) signals to each 
1K bank of RAM when the decoder is 
enabled by the MREQ (Memory Request) 
signal from the Z80 bus connector of the 
computer. In the original design pin 5 of 
the 74LS138 decoder was wired to 
ground. This track must be cut and the 
pin connected to Al3 of the ZX80. The 
connections to the decoder are as 
follows:

Pin 1 A10.
Pin 2 All.
Pin 3 A12.
Pin 4 MREQ.
Pin 5 A13.
Pin 6 A14.
Pin 15 Page 0 select (RAM CS).

As installed the expansion board 
allows a total of 8K of memory with 1K 
on-board the ZX80 and 7K on the expan­
sion board. Page 0 of the expansion 
memory (the second pair of memory 
chips from the right hand side) is not us­
ed and need not be installed.

The address area occupied by the 1K 
memory on the ZX80 board is decoded 
to produce an output on YO (pin 15) of 
the 74LS138. YO is connected back to the 
CS point of the ZX80 expansion bus con­
nector to control the 1K RAM chips 
already installed in the computer. When 
the ZX80 references an address higher 
than that of the internal 1K YO disables 
the on-board memory block and the 
74LS138 selects the appropriate block on 
the expansion board.

Address A10-11 and A12-13 decode 
one of eight 1K blocks from memory 
locations 16384 to 23384 (decimal) in 
response to a memory access request 
(MREQ) from the ZX80.

UNDERSIDE

Fig. 2. Expansion interface connections for the ZX80. Not all connections are used.

Address lines A8 to A5 and the WR 
signal from the computer are connected 
to the pads provided directly behind the 
74LS138.

The row of solder pads in the centre of 
the expansion board closest to the RAM 
chips are the connections for the data 
lines.

The top row of connection points, in 
front of the 74LS04, are for the remaining 
address lines with the connections for 5V 
and ground as shown on the board 
overlay pattern. Address lines A0 to A4 
and A9 are connected here.

Users of the 2K MicroAce can also take 
advantage of this design to add an addi­

tional 7K of memory to their computer. 
In the case of a MicroAce with the addi­
tional memory components installed 
Chip Select signals are generated inter­
nally and would conflict with those pro­
duced by the decoder on the expansion 
board. Memory chips U4 and U5 and the 
OR gate U17 must be removed from the 
MicroAce board and connections made 
as described for the ZX80.

Operation of the extra RAM can be 
checked quite easily. With 3K of RAM on 
the expansion board (for a total of 4K of 
memory in the system) the end of 
memory is at address 20479 (4FFF). We 
can find this area and check that the 
ZX80 is using this address with the 
following short program:

10 LET K=20479
20 FOR 1=1 TO 200
30 PRINT PEEK(K);".";
35 LET K=K-1
40 NEXT I
If all is well the screen should display a 

couple of lines of decimal numbers 
followed by all zeroes. The zeroes are in 
fact empty memory locations. POKEing a 
number to one of these addresses and 
reading it back will verify operation of 
the extra RAM. Try

15 POKE 20450,33
in the program given above and check 
that 33 appears on the screen.

If all that appears on the screen are 
rows of the number 64 there is a pro­
blem. A screen full of 64s means that the 
ZX80 cannot find the expansion RAM. 
Switch off the computer and carefully 
check the orientation of all components 
and connection leads. If the new 
memory responds correctly to PEEK and 
POKE statements then settle back and 
enjoy your newly expanded computer.

That's all there is to it - a simple, 

economical memory expansion that lets 
the ZX80 run programs big enough to 
challenge even the most experienced 
users. J

PARTS LIST
74 2774 1K x 4 bit static RAM chips
7 74LS138 3-to-8 decoder
2 74LS04 hex inverters
9 0.1 gF ceramic capacitors
7 PCB, 218 x 81mm, coded 78up10

Solder, tinned copper wire, ribbon 
cable and 23-way PCB edge 
connector.

Breath Tester ctd.
"calibrator" drink three middies in an 
hour, breathe into the tester, and set the 
calibration control to bring up the first 
red LED (No. 6).

While this procedure takes no account 
of all the metabolic and other variables 
we mentioned earlier, it at least provides 
a starting point. And it would permit 
comparisons with other drink/time com­
binations, such as low alcohol drinks, 
wine or spirits, consumed over different 
periods, with or without a meal, etc.

A better approach would be to per­
suade a group of several people to make 
the same test, ie, three middies in an 
hour, at the same time. The final calibra­
tion could then be a rough mean of the 
results, taking into account individual 
body weights, and any other pertinent 
variables.

Better still would be the ability to com­
pare the device with a professional unit, 
as might be provided by the club or 
hotel management, but not THE profes­
sional one. Once calibrated at this level 
the device could be accepted as a 
reliable guide, if used with reasonable 
caution.

So there it is; a simple low-cost device 
which will be fun to build, can be fun to 
use, and will almost certainly be fun to 
calibrate. And who knows, with some 
care and a little luck, it might just turn 
out to save a life. *

Circuit & Design Ideas
A guide for contributors:

If you have a bright idea, handy hint 
or novel circuit you have developed, 
why not submit it for publication?

But take care how you submit it. A 
little attention to the following points 
should increase your chances of it be­
ing printed.

Size: Study the space we allocate for 
typical articles and use this as a guide. 
Be concise.

Details: State clearly the problem 
which inspired the project, and how it 
is designed to overcome it. Explain 
how the circuit works, in as much 
detail as possible. The same applies 
to mechanical details, if relevant. (We 
would rather condense this part, than 
have to work out details ourselves.)

Presentation: Type your copy if 
possible, with double space between 
lines. Handwriting is acceptable, but 
must be legible. Try to follow our 
style in regard to technical abbrevia­
tions, etc.

Payment: We pay between $5 and 
$25 per item, depending on size and 
appeal.

So go to it!
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Letters to 
the editor

The Compact Disc can be copied
I was interested to read the editorial 

space devoted to the "Digital Audio 
Disc". DAD appears to be just the shot in 
the arm the world hifi market has long 
needed. Unfortunately many people 
seem to be under the impression that by 
buying a DAD player, and adding it to 
their system, they'll instantly get the best 
available in high fidelity sound. Its not 
necessarily so.

If say, Mr Smith were to buy a Compact 
Disc Player and connect it to his "X 
Brand" modular system, (the player 
alone may have cost more thamthe rest 
of the system!) he might notice some im­
provement, but the set-up will hardly do 
justice to the greater dynamic range, 
signal to noise ratio etc, available from 
the compact disc.

Unfortunately, the adage "that a given 
system is only as good as its weakest 
component" will ring even more true in 
the coming digital age! Many people are 
going to have to look long and hard at 

upgrading the rest of their systems to 
benefit fully from the advantages of 
PCM.

Manufacturers of PCM software are 
probably revelling in the fact that they 
have at last what on the surface appears 
to be a product that is extremely difficult 
if not impossible to satisfactorily copy. 
Even using metal tape and Dolby C the 
results of copy from a PCM disc will 
leave much to be desired compared to 
the original.

Unfortunately for them, where there's 
a will, there's a way. As the diehard 
copier has probably noticed there is 
such a device as the SONY PCM-FI digital 
audio processor which when used with 
the SONY SL-FI or almost any domestic 
video recorder, will allow him to record 
3 or 4 PCM discs on a $15 video cassette 
with almost unnoticeable, if any, reduc­
tion in audio quality. Of course, the 
PCM-FI doesn't come cheaply, but if he 
can afford a good hifi, a video recorder 

and a Compact Disc player, the 
dedicated copier (or bootlegger?) would 
scarcely find the price an obstacle.

M. A. Coursey, 
Elizabeth Grove SA.

Wanted: a guru 
for the Super-80

I would like to ask, "Is there ANYONE 
out there who can program a SUPER-80 
computer in machine language?" And if 
there is, would they be willing to share 
their knowledge around with myself and 
many other "novices" who built this 
great little machine.

Having spent a small fortune on books 
such as Zak's "Programming the Z80", 
and being now thoroughly confused I 
am at a loss where to turn. Programming 
in Basic is fine, to a point - but the limita­
tions soon become obvious. Any 
published information that I have seen to 
date (Super 80 Manuals etc) presume 
that the builder is a "Boffin" with a broad 
knowledge of computing, and conver­
sant with Basic and Machine code. But 
what of those like myself who are doing 
it the hard way?

Please Mr Editor, publish an article or 
two on programming the Super 80 in 
machine language and I'm sure you will 
end the misery that many of us find 
ourselves in. Thanks for a fine magazine 
each month and the wide diversity of ar­
ticles and projects.

C. Stevenson,
Mt Druitt, NSW.

Australia — a country of “catalog engineers”?

Australia has become a country of 
catalog engineers. Every government 
department and large business organisa­
tion is besieged by beautiful people im­
maculately dressed with briefcases bul­
ging with glossy colour photographs of 
exotic equipment. They have masses of 
pretty little gimmicky gifts from 
calculators to Biros and are delighted to 
accept any orders.

But if one actually wants to buy 
something it is a different story. "Well, 
we don't actually have it in stock, but of 
course we can get it for you." The stock 
answer is six weeks delivery, but when 
asked to confirm that in writing all kinds 
of doubts and difficulties come up and 
the "six weeks" usually turns out to be 
nearer six months.

Of course if the equipment is faulty it is 
fully guaranteed and they have a highly 
trained technical staff. But again, on 
closer questioning, it turns out that they 
haven't actually yet even seen this par­
ticular equipment and they wouldn't 
have any spare parts, let alone any 
specialised test equipment. The thing 
would probably have to be sent back to 

Timbuktu or wherever and by the time a 
workable version arrived it would be ob­
solete anyway.

For any medium or small firm which is 
actually trying to produce something 
and compete with overseas firms, the 
situation is a disaster. Occasionally at 
trade shows there is a real piece of 
equipment actually working. But then 
catalogs and specifications are not 
available. In one case after repeated ef­
forts a specification sheet was obtained 
but by that time the instrument had gone 
interstate. Why? Because there was an 
exhibition being held. "But I was told it 
was for sale." "So it is and when it is sold 
we will order another from overseas." It 
was for sale, take it or leave it, at the full 
retail price, after having been carted all 
over Australia to countless exhibitions in­
volving hundreds, or thousands, of hours 
of use.

In another case one representative ex­
plained they could not keep a particular 
item in stock because there was very lit­
tle demand for it. A few days later 
another person inquiring after the same 
items was told they had no stock 

because the demand had been very 
heavy.

In a third case, when asked why the 
box containing a piece of test equipment 
had been opened, the beautiful person 
explained that it was their policy to look 
over everything and check it was 
suitable for Australian conditions. When 
the person who bought it set it up to use 
it it turned out that the flex still had the 
American 3-pin plug on it. Another 
"new" instrument had "demo" written on 
the box which had also been opened. 
When some of these facts were pointed 
out to the beautiful people concerned 
they ceased to be quite so beautiful. 
They obviously preferred catalogs.

One wonders whether the firms which 
have these people as their local agents 
know or care what is going on. Probably 
not since Australia is insignificant as a 
market except for television sets, CB 
radios, and home computers; and as 
long as small business organisations 
haven't a hope of competing without the 
necessary tools and equipment, it is like­
ly to remain that way.

R. Hartkopf,
Alphington, Vic.
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Uses the 2650 expansion board

Memory expansion 
for the ZX-80

This suggestion from a reader is an easy method of expanding 
the memory of ZX80 and ZX81 computers. Using a printed 
circuit board designed for the EA 2650 computer the project 
adds 7K of memory to a 1 K ZX80 and is simple to build and 
install.

by ROBERT CHALMERS
26 Bittern St, Inala, Brisbane, Old, 4077

The usefulness of the ZX80 lies in it's 
value as an effective low cost way of 
learning the principles of computer 
operation and programming. With its 
small memory however (1K in standard 
versions) there is just not enough room 
for ambitious programs. A 16K RAM ex­
pansion pack is hard to justify, often 
costing more than the computer itself so 
the search was on for a suitable 
alternative.

Let me say at the outset that credit for 
the original design must go to David 
Edwards, who gave complete instruc­
tions for an 8K RAM expansion board in 
an article on the 2650 computer in the 
December 1978 issue of "Electronics 
Australia".

The adaption described here will give a 
total of 8K of RAM which can be built up 
1K at a time depending on funds 

available. The printed circuit board, 
coded 78up10, is available from Rod Irv­
ing in Melbourne or RCS Radio in Sydney 
and provides an excellent opportunity 
for those who like to "brew their own".

Very few modifications are required 
and the fully populated board has only 
three interface chips, for page select and 
address buffering and a total of fourteen 
2114 memory chips, arranged in pairs to 
provide 7K of memory in seven "pages". 
The first 1K, page 0, is already resident 
on board the ZX80.

You may need to upgrade your power 
supply as the full board will draw slightly 
over 1A at 5V but this should present no 
problem as suitable plugpack type sup­
plies are widely available.

Fig. 1 is a repeat of the overlay pattern 
of the original board with the new con­
nections labelled. 23-way edge connec­

tors to suit the expansion bus of the 
ZX80 and ZX81 are available from 
Timedata, 57 Swallowdale, Basildon, 
England, for £3.50, although suitable 
connectors could be cut from a larger 
section of double-sided PCB edge con­
nector. The connector pins should be on 
a 2.54mm pitch. Alternatively a 25-way 
D-type connector could be wired direct­
ly to the copper tracks of the expansion 
port. Fig. 2 shows the connections of the 
ZX80 expansion port.

There are 22 wire links to be installed 
on the expansion board and it is recom­
mended that sockets be used at least for 
the RAM chips. Remember that these are 
MOS devices so take precautions to pre­
vent them being damaged by static 
discharge in handling. There are also 
nine 0.1/xF bypass capacitors on the 
board.

The circuit
Address lines A0 to A9 from the ZX80 

are buffered by two 74LS04 hex inverters 
to drive the RAM chips. The data lines 
are not buffered as the buffer circuit 
originally used on the 2650 board is un­
suitable for the ZX80 but buffering is not 
necessary in any case. The buffers, two 
81LS95 chips, are not installed in this ver­
sion of the board.

Fig. 1. Note that the two data buffers and one pair of memory chips on the original board are not used in the ZX80 version.
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Information wanted 
on airforce 
wireless reserve
The RAAF Wireless Reserve was 

created about 1931 by Howard Love 
(then VK3BM), President of the WIA Vic­
torian Division and the Air Board of the 
RAAF.

It was realised that the Radio Amateurs 
of Australia represented a great potential 
of emergency communications to the 
RAAF in providing a group of trained 
signals operators. At the outbreak of the 
1939/45 war some 200 operators were 
called up for full time active service from 
all States.

The Air Force appointed Bob Cunn­
ingham VK3ML, with the rank of Pilot Of­
ficer to command and organise this 
Reserve. Bob now wishes to write a 
history of the RAAF Wireless Reserve 
from available information. Unfortunate­
ly there are many missing gaps in the 
1931-1939 years where records of 
members and their activities are 
unavailable. He would therefore be 
grateful if former members of the 
Reserve would provide him with known 
lists of members and any items of in­
teresting activities worth recording in the 
proposed history.

Please forward any such information to 
VK3ML at 384 Clenferrie Road, Malvern, 
Vic 3144.

Comments on the 
Fuel Consumption Meter

I was very interested in your comments 
about EA's fuel consumption meter 
(FCM) but may I add some helpful 
criticisms.

You say the actual value of consump­
tion is of little importance. May I 
disagree and add that the actual value of 
consumption is directly related to the 
car's tuning and efficiency (eg — dragging 
brakes, dirty plugs etc). Most of today's 
drivers are fully aware of their own "bad 
fuel habits" and want to see if better tun­
ing, less drag from towing and similar 
long distance/long period problems can 
be improved.

Point two, the meter needs to be more 
accurate. If you have 20 LEDs, ie 5 per 10 
litres/hour range, you only get a reading 
for every 1 litre/hour graduation (or 
every 6.3 miles per gallon on the old 
system) — not very good is it?

Point three, the range chosen is not 
very realistic! For example it is unlikely 
that anyone will go below 6 litres/100km 
or higher than 60 litres/100km. These are 
the useful ranges — all else is idling or full 
throttle both of which are of no interest 
mostly because you can't look at it ob­
jectively anyway.

May I suggest that the more usual 

range — cruise and overtaking driving — 
gets a bigger scale slice than the ex­
tremes of the ranges. I think I'll wait till 
you upgrade it first before I build one.

Also just as a point of interest related 
to the use of vacuum gauges, which pro­
vide exactly the same information as you 
are quoting for the FCM, these relatively 
cheap devices can be used for predicting 
most engine ills you will think of. Their 
use as economy meters is purely secon­
dary. Your comment about their 
uselessness is not taken therefore, but I 
might add that if EA can produce an elec­
tronic device capable of accurately 
predicting all those functions/disfunc- 
tions which a VG can, I will build it and 
buy a year's subscription to EA as well!

R. G. Hunt,
Glenalta, SA.

COMMENT: Even small-engined cars will 
push the fuel consumption reading to 
beyond 40 litres per 100 kilometers 
when overtaking or accelerating from 
rest. And big-engined cars can easily 
show readings of less than eight 
litres/100km when carefully driven at 
normal speeds. Our experience has 
shown that the range of the unit is valid 
and useful. It is far more informative than
a vacuum gauge.

New location for
RMIT “Radio School”

Many of your older readers would 
perhaps appreciate knowing that the 
school where they may have received 
their "radio" training either as a civilian or 
as one of the many thousands of ser­
vicemen has now been closed and 
relocated.

This was the Radio School at the old 
Melbourne Technical College and now 
known as Royal Melbourne Institute of 
Technology Ltd. It was known as RAD 
School, Building 9.

The building was built in 1937 and was 
expanded during the war years (1943) 
and must have been a big improvement 
in assisting to cater for the many hun­
dreds in training at that time.

Two people that many readers would 
remember were R. R. MacKay and Wing 
Commander James E. Reynolds and his 
parades in Bowen Street for the RAAF 
students. After the war, the RAAF con­
tinued to use RMIT facilities for radio 
training for their apprentices and several 
thousand more were trained right up to 
the middle 1970's when they used the 
facilities of the new Radschool at 
Laverton.

The new location of what is now the 
Telecommunications Division is 115 
Queensberry Street, Carlton.

John R. Wales,
Head of Telecommunications
Division,
Royal Melbourne Institute of 
Technology.

16K print 
buffer

$70only J Æ

V-SPOOL
Use your computer 

& printer simultaneously 
SAVE VALUABLE TIME Waiting while your 
computer runs a printer is wasted time. With 
V-SPOOL you can continue to use the computer 
while printing a letter, an invoice or other text. 
V-SPOOL instantly buffers up to 16K in memory - 
roughly 6 full pages. You retain complete computer 
control while the buffered text is printed. Using a 
letter quality printer, you’ll save up to a minute a 
page.
NO HARDWARE COSTS V-SPOOL costs a fraction 
of a hardware buffer. It requires no power, will never 
break down, and is in many cases faster. A 
hardwear buffer may take 17 seconds to fill up. 
V-SPOOL will buffer the text almost instantly.
SIMPLE TO USE One CP/M command activates 
V-SPOOL. Its operation is foolproof and transparent 
to your application programmes.
NO INTERFACING V-SPOOL requires no hardware 
or software modifications. Just CP/M 2.2. It 
occupies only 1K of memory space plus the size of 
the print buffer (variable 
from 2K to 16K).

_ __ Bondi J“0 354

Mail - Purchase 
From Hong Kong
Personnel Computers 
TV Monitors
Printers
Disc Drivers
Computer Accessories 
Radio Cassette Recorders 
Digital Clock Radios 
Car Radio Cassettes 
Electronic Components
If you are looking for excellent 
quality electronic products 
manufactured in Far East countries 
with almost factory price, write to 
us now for free catalogue.

COBO
INTERNATIONAL 
ENTERPRISES
P.O. Box 335 Shatin N.T. 
Hong Kong
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UCTS-LOW PRICES
MEAN YOU SAVE A BUNDLE!!

Function

lOOinV

totollu ncui
AT LAST! Jaycar now stocks 0.1" pitch P.C.B. Launchers.
You have seen these great little components on most imported com­
puter equipment They enable fast and reliable connection/disconnec- 
tion to a P.C.B. Give your projects the professional finish that they 
deserve!
We stock these in 8 way (only). For smaller sizes simply cut down.
The launchers will stack side-by-side without affecting the 0.1" pitch.
Cat No. Description Price

FAR CHEAPER 
THAN DPM 
SEPARATELY

HM3210 
HM3215 
HM3220

0.1" pitch x 8 way vertical pins
0.1" pitch x 8 way right angle pins
0.1" pitch x 8 way connector socket

$250
$295
$295

0,64

fi fl f

Resistance

20 OOOt p in

$42.95

2000
20kU

Specification
Resolution

Cat. KJ7012 MINITUNE KIT
TEST LEADS TO SUIT ONLY $2.95

minitune
I0O

SHOP HOURS CARUNGFORO

Via Your PhomCat KJ6621 $399

Mai I Order By 
BANKCARD5 30pm Sat 9am 12pm Thurs nienti 8 30pm

SHOP HOURS SYDNEY
Mon Fri 8.30am 5 30pm Sat 8 30am 12pm Thurs m^H 8 30pm

SYDNEY SHOWROOM
125 YORK SHUF I PHONE (02)264 6688 

TELEX 72293

CARLINGFORD SHOWROOM (J

Cnr CARI INGt ORI) » PI NNAN I HILL S ROAD 
PHONE (02)872 4444

MAIL ORDERS» CORRESPONDENCE 
BOX K 39 HAYMARKI I. SYDNt Y 2000 
POST AND PACKING CHARGES 
$5 $9 99 ($1 50) $10 $24 99 ($3 20) 
$25 $49.99 ($4 50) $50 $99.99 ($6 50) 
$100«x more ($8 00)

Following the spectacular success of the DP2010 Digital Multimeter kit, 
we now have an ENGINE ANALYSER KIT!
But the spectacular thing is the price! It is ACTUALLY CHEAPER 
than the DPM-05 Display and Case!!
The Minitune will measure voltage, resistance (down to a very low range), 
RPM and Dwell Angle.

Digital 
Delay Line 
KIT

ONLY

The Digital Delay Line is designed to produce a huge variety of elect­
ronic effects. It works very well but the amazing thing is the low, low 
price!
The effects depend on the time delay selected and some of those included 
are: Phasing, Flanging, Chorus, ADT (Automatic Double Tracking), 
Echo, and Vibrato. The delay time can be varied from 0.32ms to 1.6 
seconds! Because the signal is stored in digital form there is, unlike 
analog systems, no degeneration of the signal with time and unlimited 
repetition is provided by use of the Freeze control.
All the controls mount directly upon PCB's to eliminate wiring and to 
further simplify construction the main board is 'plated-through' i.e. 
there are no wire links or link-through pins. The whole of the memory 
whether for the basic 400ms machine or the fully expanded 1.6 second 
model all fits on the main board with all ICs in sockets for easy servic­
ability. The cabinet, which is free standing but also suitable for 19" 
rack mounting, is fully finished to a very high standard. The panel is 
deep blue whilst the cover is sprayed with a durable black enamel.
The (1.6 second) kit is available right now from Jaycar at only $399 
— compare that with inferior units that can cost over $2,000!!

NUMBER 1 
FOR KITS

ILtLL 

uTTWITIl

WE DARE 
YOU TO 
COMPARE 
WITH 
DEARER 
UNITS’!



But the bulk of the book still deals with 
those fundamentals that the newcomer 
needs to understand if he is to progress 
in his hobby. It starts off with a chapter, 
This is Amateur Radio, followed by (2) 
Fundamental of electronics; (3) Getting 
started; (4) Amateur radio equipment; (5) 
Communication receivers; (6) Transmit­
ters; (7) The antenna; (8) Workshop prac­
tice; (9) Licence examinations; (10) 
Operating an amateur station; (11) The 
RSGB; (12) International organisations; 
plus an examination syllabus and sample 
exam questions as appendices.

Naturally, some of the operating pro­
cedures, examination standards, etc, are 
based on UK requirements and should 
not be taken literally by the Australian 
reader. Even so, it is still useful 
background. On the other hand, the 
chapter on antennas contains a section, 
"SWR Facts and Fallacies" which should 
be compulsory reading for all amateurs, 
of all ages, in all countries.

All the chapters provide interesting and 
valuable reading, but three in particular, 
Fundamentals of electronics, Com­
munication receivers, and Transmitters 
are recommended to the beginner as 
providing a very practical insight into 
modern circuit design.

Altogether a very comprehensive 
book, at a very modest price (even 
allowing for our devalued dollar) and 
one which we would thoroughly recom­
mend to any prospective amateur.

Our copy came direct from the 
publishers. (P.G.W.)

VCR servicing
■ o

Videocassette 
Recorders 
THEORY ANO SERVICING

VIDEOCASSETTE RECORDERS: Theory 
and Servicing, by Gerald P. McGinty. 
Published by McGraw-Hill Book Com­
pany, USA, 1979. Soft covers, 255 
pages, 134 x 203mm. Copiously il­
lustrated with diagrams, waveforms, 
and photographs. ISBN 0 07 044988 0. 
Price $21.25.

A question frequently asked of this 
magazine is, "Is there a book which ex­
plains how video cassette recorders 

work?" — a question to which, until now, 
we have had no very satisfactory answer. 
Most books to date have dealt with 
video cassette recorders purely from the 
users point of view; what they will do, 
how to get the best out of them etc. The 
few which have purported to explain the 
technical mysteries have been woefully 
inadequate.

Happily, this book comes a lot closer 
to filling the gap. As the title implies, it is 
pitched at professional servicing level, 
and is therefore intended to be a prac­
tical handbook. But the title also includes 
the word "theory" and this gives a clue to 
the author's approach. (He is, incidental­
ly, an engineering consultant and former 
assistant vice-president, engineering, of 
the Sony Corporation of America.)

According to the preface, he believes 
in first explaining how things work, then 
relating failure modes to this basic 
understanding, and finally explaining 
how the fault should be corrected. 
Significantly, most of each chapter is 
devoted to explaining the basic concept, 
and how the particular function is per­
formed, with "troubleshooting" as the 
last sub-heading.

As one might expect, the author pre­
supposes that the reader is familiar with 
electronics in general, and TV in par­
ticular, at least up to the video recording 
concept and needs only a brief 
recapitulation to refresh his memory.

The chapter headings give some idea 
of the contents. (1) Elements of Video 
Recording; (2) Colour-Under; 
Heterodyne Colour Processing; (3) Zero 
Guard-Band Systems; (4) Processing the 
Luminance Signal; (5) Colour Signal Pro­
cessing; (6) Servo Systems; (7) 
Mechanical Aspects; (8) System Control; 
(9) Audio Systems; (10) Tuners and 
Modulators.

As a result of the author's attention to 
theoretical as well as practical basics, this 
book should serve both the practical ser­
vice technician and the student who 
simply wants a good theoretical explana­
tion of the video cassette recorder. It 
should at least provide a good starting 
point for either.

At the same time, the book does have 
its limitations. Some readers may find it a 
little heavy going in places, particularly if 
they are really starting from scratch in 
this field. This is not so much a criticism 
of the author's approach, but rather an 
acknowledgement that this is not an 
easy subject to cover fully in a book of 
this size.

Another point is the age of the book. 
Apparently published in 1979 it is now 
nearly four years old; a relatively long 
time in the video scene, during which a 
lot of things have happened. While these 
don't alter the basic concepts, they do 
influence the practical side.

Finally, for Australian readers, there is 

the fact that the book is based entirely 
on the American NTSC TV system so that 
most of the important figures quoted — 
line and frame frequencies, drum 
speeds, bandwidths etc — do not apply 
to the local scene. The reader would 
have to make due allowance for this.

But these limitations, provided they are 
appreciated, do not prevent it from be­
ing a very useful book which should at 
least put the reader on the right track to 
understanding the modern video 
cassette. In short, worthy of serious 
consideration.

Our review copy from Technical Book 
and Magazine Company Pty Ltd, 289 
Swanston St, Melbourne, Vic, 3000. 
(P.G.W.)

Computer Basics
MICRO COOKBOOK Vol 1 by Don Lan­

caster. Published by Howard W. Sams 
& Co Inc, Indiana, USA 1982. Soft 
covers, 380 pages, 136 x 216mm, il­
lustrated with diagrams and 
photographs. ISBN 0 672 21828 3. 
Price $24.75.

This book, subtitled "Fundamentals", is 
the first of a planned series by Don Lan­
caster, an author well known for his 
previous "cookbooks". In his own clear 
and light-hearted style the author ex­
plains the basics of microcomputer 
systems, beginning with a rather fanciful 
analogy between computers and a 
"conveyance" which can be instructed to 
become any type of vehicle.

From then on the emphasis is on 
hands-on work with training systems, 
cutting through the mystique of com­
puters and leading the beginner step by 
step to an understanding of the prin­
ciples of microcomputer operation and 
use.

Number systems, binary codes and 
memory devices are clearly explained in 
a way that makes learning fun and while 
the book is primarily intended for begin­
ners many more experienced readers 
can profit by Lancaster's down-to-earth 
approach and advice on attitudes to lear­
ning, documentation and machine 
language.

Tips for users are picked out in text 
boxes headed "Things they never tell 
you in computer school" and important 
material is emphasised by cartoons and 
numerous line drawings. Playing games 
is encouraged as the best way to learn 
about computer operation and the ac­
cent throughout is on developing a solid 
understanding of principles.

In summary, an excellent book for the 
beginner, and worth a look by all 
microcomputer enthusiasts. Pity it costs 
so much.

Our copy supplied by the Technical 
Book and Magazine Company, 289 
Swanston St, Melbourne, 3000. (P.V.) 

ELECTRONICS Australia, May, 1983 95



totyping quantities within six weeks of 
order.

The chip provides four matched pairs 
of p-channel J-FETs, 176 small npn tran­
sistors and 16 matched npn devices in 
addition to four medium signal power 
(100mA) npn transistors and 64 pnp 
devices. Applications include the design' 
of digital filters, audio circuits and one- 
chip data acquisition systems.

Exar products are distributed in 
Australia by Total Electronics. 9 Harker 
St, Burwood, Vic 3125. Phone 
(03) 288 4044.

Total Electronics has also announced a 
cross-licensing agreement between NEC 
of Japan and Standard Microsystems 
Corporation (SMC) of the United States 
which will make a selected range of 
second-sourced NEC components 
available through Total. The first four 
NEC devices to be made available from 
SMC are the uPD 765 Floppy Disk Con­
troller, the 7220 Graphic Display Con­
troller, 7210 GPIB controller and the 
7261 Winchester hard disk controller.

6502 products: 
two for one offer

The Energy Control company of 
Queensland is currently making a unique 
offer in conjunction with Synertek Inc of 
California. Energy Control are 
distributors of the AIM-65 and SYM-1 
single board computers and peripheral 
products, and are offering a "two for 
one" deal.

Simply put, if any product using the 
6502 microprocessor can be upgraded 
to 2MHz operation Energy Control will 
offer 2MHz 6502A, 6522A, 6532A and 
6551A parts — at the normal price of 
standard 1MHz parts.

For further information contact the 
company at PO Box 6502, Goodna, Qld 
4300. Phone (07) 288 2757.

Marconi Instruments RF signal generator

Since the introduction of the 
2018/2019 range of Marconi In­
struments AWA have taken orders for 
over 100 units. Two separate orders 
totalling 58 units have been placed by 
the RAAF after considering com­
petitive tenders.

Both the 2019 and 2018 signal 
generators are microprocessor 
controlled instruments with the 2019 
covering a frequency range of 80kHz 
to 1040MHz and the 2018 covering 
from 80kHz to 520MHz. They are the 
first of a range of new instruments in­
tended primarily for radio com­
munications applications and have 

stay with calculators and develop this 
area as a specialised market. "By remain­
ing in the calculator market we have 
become unique in the industry devoted 
to calculators as a specialist company 
supporting a marketing, sales and service 
network Australia-wide," he said.

"We are simply providing an additional 
service for our customers in being able 
to conform exactly to their 
requirements."

For further information contact 
Microelectronic (Australia) Pty Ltd, 514 
Miller PO Box 167, Cammeray, NSW 
2062, Phone (02) 92 0837, or GPO Box 
2O24S, Melbourne, Vic 3000.

been recently joined by the 2305 
modulation meter.

Common features include LCD 
digital readouts of frequency, 
amplitude and modulation, an op­
tional IEEE-488 bus interface and non­
volatile memories which allow con­
trol settings to be retained while the 
instruments are switched off.

For further information contact the 
Instruments Department, 
Amalgamated Wireless (Australasia) 
Ltd, Cnr Talavera and Lane Cove 
Roads, Macquarie Park, North Ryde. 
NSW 2113.

Anti-glare screens 
from Ordi-Flex

The Ordi-Flex anti-glare filter is said to 
reduce glare from the face of CRT 
screens by 95-100% and reduce reflected 
glare by up to 90%.

The anti-glare screen is constructed of 
nylon micro-monofilament fibres woven 
into a collimating grid pattern and is 
available in a variety of styles to suit 
over 70 different video terminals.

The screens are distributed in Australia 
by Technical Imports Australia, PO Box 
176, Crows Nest, NSW 2065. Phone 
(02) 922 6833.

Microelectronics to 
make calculators

After nine years as sole Australian 
distributor of the Victor range of 
calculators, Microelectronic Pty Ltd is 
planning to become the first Australian 
company to produce its own house 
brand calculator to be marketed under 
the Microelectronic name.

The calculators will be produced in 
Japan to Microelectronic's specifications 
by manufacturers chosen because of 
their ability to meet the specific re­
quirements of each model in the range.

Four years ago when many of the 
larger suppliers were moving out of the 
calculator market in favour of higher 
priced items the managing director of 
Microelectronics made the decision to

Integrated circuits 
for FM radio

Philips Electronic Materials & Com­
ponents has announced the release of 
two new radio integrated circuits, the 
TDA1576 and TDA1578A.

The 1576 is an FM/IF amplifier and 
quadrature demodulator with a claimed 
sensitivity of 22/zV for 3dB limiting and a 
signal plus-noise-to-noise ratio of 75dB 
for a ImV input. Features of the device 
include a noise muting circuit and a 
signal strength output.

The TDA1578A is a phase-locked loop 
stereo multiplex decoder requiring a 
minimum of external components to 
provide stereo decoding, muting and a 
tuning indicator output.

A single FM channel from just two chips.

When both devices are used together 
the detune circuits in the TDA1576 drive 
a muting or DC-controlled mono/stereo 
blending circuit in the TDA1578A to pro­
vide a smooth transition from mono 
to stereo for weak signals.

For further information contact Philips 
Electronic Materials & Components, 67 
Mars Rd, Lane Cove, NSW, 
(02) 427 0888.
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New Products Feedback-controlled soldering iron

Switch mode supplies 
from Scientific 
Electronics

A new range of single rail switchmode 
power supplies has been released by 
Scientific Electronics. Five models are 
available to suit microcomputer applica­
tions, with outputs ranging from 5V at 
8A to 48V at 1A. Other voltages can 
be supplied on request.

Features of the series include 70% or 
greater efficiency, output voltage adjust­
ment within ±10%, regulation of better 
than 2% for a 100% load change, and 
output ripple and noise of less than 2% 
peak-to-peak over a 0-20MHz range. As 
with all Scientific Electronics power sup­
plies the new series carries a five year 
guarantee.

For further information contact Scien­
tific Electronics, 6 Holloway Drive, 
Bayswater, Vic. (03) 762 5777.

Temperature control for soldering and 
desoldering tools is increasingly being 
recognised as essential for fine electronic 
assembly and various control methods 
have been used.

Power or voltage variation can be an 
imprecise method of controlling tip 
temperature, and mechanical switching 
also has limitations. According to 
Royston Electronics at least, the ideal 
solution is to have a heating element 
which is large enough to handle heavy 
demands but which operates only when 
the tip temperature drops below a 
preset level.

This is the method used in a new range

New keyswitches 
from FR electronics

FR Electronics manufacture a range of 
keyswitch products using reed switches 
said to offer long life, high reliability, ver­
satile mounting arrangements. The mov­
ing part of each key switch has four bear­
ings designed to minimise lateral move­
ment and provide smooth key action.

Both illuminated and non-illuminated 
switches are available in either single or 
double pole normally open types. Stan­
dard keycaps are in light grey with white 
characters but a full range of coloured 
keytops is available and alternative 
characters can be supplied on request.

FR Electronics also make a range of 
reed switches and a number of float swit­
ches for use as liquid level indicators. 

of soldering and desoldering tools pro­
duced by Royston Electronics. The 
desired temperature is set on a direct 
reading dial and the heating element 
switches off when this temperature is 
reached, switching on again as the tip 
temperature falls. There are no switch 
contacts to burn or pit and no need to 
change a tip to alter the working 
temperature of the iron.

Full details of the new range of feed 
back controlled soldering equipment is 
available from Royston Electronics, 27 
Normanby Rd, Notting Hill, Vic 3168, 
(03) 543 5122, or 15/69 Moxon Rd, 
Punchbowl, NSW 2196, (02) 709 5293.

Devices are available to suit most ap­
plications in fluid control and measure­
ment, with the full range described in a 
new 16 page catalogue including infor­
mation on materials, and mechanical 
and electrical specifications.

FR products are distributed in Australia 
by C & K Electronics (Australia) Pty Ltd, 
PO Box 229, Parramatta, NSW. Phone 
(02) 635 0799.

Logic monitor tests 
digital circuits

Global Specialities Corporation has 
introduced a new logic monitor, the 
LM-2A, specifically designed to monitor 
14-pin and 16-pin dual-in-line integrated 
circuits.

The new logic monitor has a built-in 
LED display which simultaneously in­
dicates the static and dynamic logic 
states of the IC under test with connec­
tions made by a 16-pin "proto clip".

Using the optional LMA-9 cable up to 
16 independent points in a circuit can 
also be monitored.

A front panel switch enables the user 
to select either TTL or CMOS logic 
threshold levels or a variable threshold 
between 1V and 9V by means of a 
thumbwheel switch.

All 16-signal inputs have an impedance 
of 1M(1

Global Specialities products are 
distributed in Australia by Vicom Interna­
tional Pty Ltd, 339 Pacific Highway, 
Crows Nest, NSW, 2065 (02) 436 2766 or 
57 City Rd, South Melbourne, Vic, 3205.

Enhanced Motorola voltage regulator range
Motorola has introduced a series of 

three terminal negative voltage 
regulators capable of supplying more 
than 1.5A over an output voltage 
range adjustable from -1.2V to -37V. 
The new LM137/237/337 series re­
quires only two external resistors to 
set the desired output voltage, and 
feature internal current limiting and 
thermal shutdown.

They are available in plastic TO-220 
and metal TO-3 and TO-39 packages 
in three temperature ranges.

Also from Motorola are a range of 
fixed +5V regulators with output cur­
rents in excess of 3A and improved 
thermal regulation and ripple 
rejection.

The LM323 and 323A are available 
in low cost plastic TO-220 packages 
in addition to the metal TO-3 type 
pictured above.

Motorola has also introduced a new 
80W +5V voltage regulator, the 
MPC100, which is capable of deliver­
ing 10A. Features of the device in­
clude CMOS feedback circuitry for

improved regulation, input/output dif­
ferential voltage as low as 1.5V and 
internal thermal limiting, current 
limiting and short circuit protection.

In addition to the new range of 
voltage regulators Motorola has in­
troduced a 25kVA Darlington power 
transistor specifically designed from 
motor control and heavy duty power 
supply applications.

Capable of dissipating up to 25OW 
at currents of 100A, the devices are 
encapsulated in a new plastic 
package which is actually smaller than 
Motorola's previous 50kVA 
Darlington.
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(with digitai display )

K 2521 . ONLY $55.00
•rm

ALTRONICS ... ALTRONICS ... ALTRONICS ... ALTRONICS

Sine, triangle and squarewaves : 
15Hz - 250KHZ.

7 Digit Resolution, measures period and 
frequencies to * 500 MHz

Professional unit - cost a fraction of 
similar built-up units.

OVERLOAD

projected
Regulation 50MV

Voltage and current metering.
local supplier. Fully documented, every last part included.

K3205. K3200.$49.50 K3250 $84.00 $39.95

BANKCARD IETSERVICE DELIVERY NEXT DAY BANKCARD IETSERVICE

l E D indicator for regulator dropout, 
f loating ground.
Uses 0.25% linearity 10 turn pot

enaoies
■epetitive waveforms

(See ETI JULY 1982'
Output voltage 
Output current

storage non­
fraction of the
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DIGITAL 

FREQUENCY METER

This project is "so easy to construct”, virtually 
all components mount on one single PCB. 
ensuring success even for the "not so exper 
ienced" constructor.
Use the latest ensures
impeccable performance from the completed 
unit. This is further ensured by our use of 
top grade components.
NOTE; (Altronics use only the specified 
Intersil LSI — beware of inferior kits that 
do not conform to the original design.
Frequency measurement to 500mHz (with 
optional Prescaler) in 3 ranges 0—10MHz, 
0--50MHZ, 10—500MHz * 4 gating times 
0.01, 0.1, 1, 10 seconds.
Period measurement accurate low
frequency counts, 4 ranges 1, 10, 100, 1000 
input cycles ♦ resolution O.lus.
High Input Sensitivity 10MV to 30MHz. 
100MV at 50MHz >■ 1MOHM Input imped-
ance, 200MV @ 500MHz <
impedance. 
Accuracy — 
uncalibrated.

75 OHMS input

typically better than 0.005%

Exclusive Altronic Kit Features 
IC sockets provided throughout 
low aging 10.000 MHz XTAL. 
Genuine Fairchild High Brightness 
507 display's.

* Quality ABS plastic case - deluxe

FND

front
panel.
Complete kit as specified by EA includes 
instructions, all cables and every last nut, 
bolt and vi/asher.

K2500 . $119.50
DECIMAL POINT FOR K2500

READ FREQUENCY DIRECTLY IN MHz 
and PERIOD IN US.

K2502. $7.50

PRESCALER FOR K2500
ALLOWS FREQUENCY MEASUREMENT 

TO 500MHz

K2501 . . (essential option) . $26.00

TRANSISTOR TESTER

Electronics 
T ransistors. 
Excellent s< 
serviceman.
K 2525

Australia Project Bipolar

rvice aid for the hobbyist and 
Complete kit and instructions

S19.75

ET1162 BENCH SUPPLY
1.3- 30V @ 1 Amp 

With voltage and current limiting
eli 162 POWER SUPPt Y

Overload and short circuit protected.
Voltage and current metering.
Regulation better than 0 2% zero to 
full load
Hum and noise on output — less than 
IMV at full load.
LED indication of current limit.

Transformer supplied.
If you're considering buying this kit from 
your local supplier or one of our competit­
ors first ring and ask them if the mains 
transformer is S.E.C. certified to ASC126 - 
chances are that it won't be.
So why not give us your ordei ? An Altronics 
Quality Kit speaks for itself and with our

FUNCTION 
GENERATOR

DIGITAL LED 
CAPACITANCE 

METER

ANALOG / DIGITAL 
STORAGE CRO 

ADAPTER
(See EA Nov 1980 and March 1981).

The most essential piece of test gear (second 
only to a good multimeter) on any hobbyist's 
bench is some kind of audio signal generator. 
This design utilizes the latest circuit techniques
to produce stable, low distortion waveforms. 

A truly versatile unit at a bargain price.

with Deluxe 
Instrument Case

digit readout (eliminates
tiresome dial calibration) typical accuracy

*• 2%.
3 overlapping ranges xl, xlO, xlOO.
600 OHM Nominal Output continuously 
variable 3MV 2.5V ,P—P.
Distortion sinewave less than 0.7%

Linearity triangle wave : better than 1%

Squarewave rise time 
output.
Amplitude stability 
on all ranges.

exception

6V/uz maximum

better than 0. IdB

We 
the

NEW DELUXE FINISH
r-»- T . L. .ii.«; me iciease ot
Digital Capacitance Kit housed in our 
Deluxe H 0480 ABS Insrument Case.

This superb Test Instrument Kit now compli­
ments our top selling Digital Frequency 
counter and Function Generator Project Kit. 
Electronics Australia Project. Measures capaci­
tance of both polarized and non polarized 
capacitors from 1 picofarad to 99.99 micro­
farads in 3 ranges.

cost of conventional storage CRO's. National 
semiconductors A -D/D - A conversion tech­
niques allow analog signals up to lOOKHz to 
be stored * two channels while in 'digital 
mode • positive and negative edge triggering 
* AC/DC/HF and LF rejection * timebase 
tracer for accurate frequency measurement 
* accurate down to 1.9Hz Analog mode 
lus Digital Mode • delayed trigger 10us-ls

160MV MEG

K2505 S85.00

Check values of unmarked capacitors, 
especially those little trimmers that are 
never coded.
Select precise values for filters and timing 
networks within ease.

Each kit includes precision measured 
capacitors for accurate calibration of each 
range.
STANDARD VERSION K 2520
(in metal case) Same Specifications. . $49.50

(Analog)* standard TTL and CMOS levels 
3-15 volt supply (Digital).

The features of tnis unit are 
to list, yet is simple to operate.

Pc assured of quality with an 
Altronics Kit

Genuine National A D conversion chips 
not second sourced dropouts.
All ic sockets provided (27 total you

Low and a full metre

Full instructions and every last nut, bolt 
and washer.
Deluxe mini rack cabinet.

K2600 $189.00

CURRENT
TRIP
CAR ALARM
Exit /entry delay 
No false alarms 
State of the Art 
Design by ETI

Protect Your Valuable Car and Contents
Circuit detects minutest voltage drop across
vehicle's battery earth strap, 
alarm * uses Milspec LM394
diecast box genuine fujitsu relay

tripping the 
* Quality

matic reset after pre set time period * installs
in minutes
flashes to deter thieves.

includes dash mounting LED-

K 4330 $29.50

CAR ALARM 
ETI 084

A staggering number of 
cars are stolen each 
year, install an Altronics
Alarm Kit and 
won’t be one of

operates

yours 
them.

by detection voltage
drops in the electrical system and features 
a flashing LED for dash mounting as a 
deterrent to would be vandals and thieves.

K 4084 S12.00

EXPANDED — SCALE LED VOLTMETER — has many applications

ETI design suitable for lead-acid wet cells,
lead acid electrolyte, vented nickel
cadmium types and so on and so on.

Unit covers range of 10.5v

Determine battery condition

Easy to Build!

to 1 5v

instantly

K4326 $9.50

POWER SUPPLIES DUAL TRACKING 
POWER SUPPLY

* 1.3 to* 22V @ 2 AMPS : + 5V @ 0.9 AMPS

13.8V HIGH 
CURRENT SUPPLY

•d-reo power superV

Save the expense of a mams powered ng. 
Kit complete in every way.

OUT BEST SELLING POWER 
SUPPLY KIT EVER

3-32 volt output at 1 amp UNDER $40 
THE ALTRONICS POWER SUPPLY 

Based on EA LM 317 K Protect
Every workshop, school and hobbyist should 

get one now ' / ! the ideal power supply for the audiophile

supply ooeration ensures

Voltage adjustable to within 10MV.

K3220 (EA MARCH 1982) S86.00

FOR DESPATCH P&P 
CHARGES and Altronics 

Address Details please refer to 
our advertisement on PAGE 21 LT
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50 & 25 YEARS AGO
“Electronics Australia" is one of the longest running technical publications in the 
world. We started as “Wireless Weekly" in August 1922 and became “Radio and 
Hobbies in Australia” in April 1939. The title was changed to “Radio, Television 
and Hobbies" in February 1955 and finally, to “Electronics Australia” in April 
1965. Below we feature some items from past issues.

May 1933

Progress of Television: "Television in 
the United States," said Mr Scott (of 
the Scott Radio Laboratories, 
Chicago, USA, and who is currently 
visiting Sydney), "is a farce. I do not 
believe that any advancement in 
technique during the past 12 months 
has been made, and it does not ap­
pear that television will ever be 
brought to the necessary state of 
perfection to make ordinary radio 
receivers obsolete. Even if television 
becomes an accomplished fact, the 
broadcast receiver will be necessary 
for the sound, and the television 
equipment will be in the form of an 
accessor/'.

☆ ☆ ☆

New Circuit: The usual monthly 
meeting of the Institution of Radio 
Engineers of Australia was held at 
Science House, Grosvenor Street, on 
Monday, April 24.

It heard a short talk by Mr A. G. Hull, 
Technical Editor of "Wireless Week­
ly", on the subject of a novel and in­
teresting circuit, with which he has 
been experimenting for the past cou­
ple of weeks.

Describing his circuit, Mr Hull said 
... he did not wish to claim that he 
had invented the circuit, but merely 
brought the circuit before the 
meeting on account of its interesting 
nature and possibilities. Mr Hull then 
went on to fully explain the operation 
of the circuit, and mentioned its many 
advantages over existing audio 
amplifiers.

(Editorial note: The circuit was that 
of a simple phase splitter, permitting 
push-pull operation without the need 
for a transformer. It was to become 

quite famous and remain popular un­
til the end of the valve era.)

☆ ☆ ☆

Shades of things to come?: Japanese 
radio manufacturers are looking for 
foreign markets, and are going to sell 
sets in Singapore at from 35/- to £4 
each, in competition with American 
sets at about £50 each, or with, shall 
we say, Australian sets at what price?

☆ ☆ ☆

Copyright problems: The English 
Postmaster-General told the English 
"Newspaper World" that he did not 
approve the connection of dic­
taphones to loud-speakers for taking 
down radio talks. But it is understood 
that there is no objection to listeners 
taking down talks in this manner, pro­
vided they make no public use of 
them.

May 1958

Anti-gravity Research: A new inter­
national race going on behind the 
scientific scenes of Britain, Russia and 
America may yield a substance that 
falls upwards.

Recent discoveries in nuclear 
research indicate that the existence of 
such a substance is not as impossible 
as it sounds.

The first nation to produce it will 
almost certainly win the race into 
space, for a material which over­
comes gravity will overcome the big­
gest problem facing rocket designers.

Since ancient times scientists have 
been aware of the laws of gravitation 
— the mutual attraction of masses 
toward each other.

But no one has ever been able to 
explain why it works.

But research work in nuclear physics 
has yielded sufficient intriguing facts 
to convince some scientists that they 
may be able not only to control gravi­
ty, but to reverse it.

One line of research into the pro­
blem follows up the field theory of 
relativity which Einstein was working 
on when he died.

The theory linked gravity closely 
with space and time. Now other 
scientists are examining the theory.

They hope that by transposing 
space-time values, they may produce 
new values of gravity.

In this fantastic search, success 
would mean a material with negative 
weight.

It could mean a spaceship which 
would leave the earth without so 
much as a child's cracker under it.

☆ ☆ ☆

Stereo Records: Progress towards 
the stereophonic disc is proceeding 
rapidly, and reports indicate that 
already records of this type are 
available in limited quantities in the 
USA. Major companies are planning 
for releases later this year, but even 
now equipment is coming on the 
market. The stereo future seems like­
ly to be a major event.

Of special interest (is) the new 
stereo type record cutting head 
which, developed by Westrex in the 
USA, seems certain to be used for 
making the industry's newest con­
tribution to the art of recorded 
sound.

It now seems quite certain that this 
type of head (45°-45°) will be used in 
preference to the vertical-lateral type, 
mainly because it is much easier to 
obtain good balance between the 
channels.

☆ ☆ ☆

Atomic power for NSW?: Atomic 
power stations would not be built in 
New South Wales for 10 years at 
least, according to Mr Conde, Elec­
tricity Commission Chairman.

Adequate supplies of relatively 
cheap black coal were available for 
the commission's thermal stations.

He added: "I cannot see where we 
will have a nuclear station for at least 
10 years.

"It probably will be longer.
"Tremendous advances have been 

made in the field of commercial 
power from atomic energy." *
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EA’S BRILLIANT

LABORATORY POWER SUPPLY
See EA May and June 1983 v * J

TOUCH LAMP DIMMER
SÖV SA LAB POWER SUPPLY

Over the last 2 or 3 years we have had literally 
dozens of requests for a universal 5 amp Bench 
Power Supply Kit. Naturally we passed this on to 
the design team at Electronics Australia and at 
last it is now a reality. Just look at the design 
concept! A fully mains transformer isolated 
supply with a very clever "Switch Mode" low 
voltage circuit.

Why pay over $250 for an

Most Importantly it's dead easy to build (ours 
worked first time!).
Specifications
Input 240V 50Hz
Output Variable 2 - 50V at up to 5 amps

Cat K3300..................... $139.50
Inferior commercial unit?

HALF THE COST OF COMMERCIAL UNITS

Great new kit from EA. (April '83). Based on new 
Seimens ICS576A Light Dimmer IC.
Instantly turn lamps on and off with just a light 
touch on a wall panel, or provide mood lighting 
by touching the panel for a few seconds.
The Altronics Kit is complete in every way, 
including satin silver touch plates for that 
prestigous look.
K6320 $19.50

REMOTE CONTROL FOR K6520
This kit enables extra dimmer/switches to be 
installed in conjunction with the Dimmer Kit. 
Includes satin silver touch plate.

K6321 ONLY $9.00

RADIOTELETYPE­
COMPUTER DECODER

DESIGNED FOR 
THE MICROBEE 

(SEE ETI APRIL '83)
Display RTTY encoded messages on your VIDEO 
Monitor.
Simple circuit uses PLL TECHNIQUES, most 
components mount on a single PLB simplifying 
construction. Complete Kit includes D1 5 Plug for 
connection to Microbee IN/OUT PORT.

K9733................................$19.50

GO ANYWHERE 240V PWR. KITS
See EA May and June 82. These great new inverter 
kits enable you to power 240V appliances for your
ca or boat.

40 WATT
Suits small appliances, i.e. turntable, tape deck, 
shaver etc. Variable frequency adjustment 
enables accurate speed control of turntable 
motors.

‘MICROBEE’EPROM PROGRAMMER
VERSATILE. LOW COST & EASY TO BUILD 
Great new project from ETI (Jan 1 983) All 
components mount on a single printed circuit 
board Unit simply plugs into the Microbe^ 
1 0 port Suitable for 2716. 2732. 2532, 
2732A and 2764 s Burn your games pro­
grammes and eliminate cassette loading times 
* Zero insertion force IC socket for eprom$ 
★ Sockets for all other IC * 1 x 271 6 sup­
plied — get started straight away * Kit sup1 
plied in deluxe jiffy box. all mounting hardware 
included
K9668 $48.50

IL 
Sockets 
Provided

K6700 $55.00

300 WATT
Fully regulated and overload protected 

XTAL locked frequency.

NOW USING HIGH EFFICIENCY 
TRANSFORMER

Use to power hi-fi, TV sets and for 
emetgency lighting.

VIDEO RF MODULATOR
(SEE ETI OCT 1981)

It you cannot afford a Video Monitor tor your 
computer this is the kit tor you Super stable 
oscillator design and very tow modulation 
distortion * Works with both B & W and Col 
our TV sets * Suitable tor computers TV 
games TV pattern generators or what have 
you Deluxe kit featuring heavy duty diecast 
box for RF shielding * Input and output 
sockets
K9760 $17.50

POWER 
UP

See E A November, 1982

A MUST
FOR YOUR
COMPUTER 

SYSTEM

This great new Project from EA is the answer 
to a Maidens Prayer
What Does it Do7
A single 240v mams plug and lead feeds one 
unswitched master 24 Ov outlet plus 4 switched 
240v outlets With say a hi fi system plug 
your mam equipment item (eg. Amp) into 
the master outlet and whenever you "Switch 
on" your amp — presto - ma-ns power is 
applied to the other 4 outlets i.e. Simply 
"turning on" your amp turns on your tape 
cassette, tuner, turntable, graphic equaliser 
without mams spikes, plops etc.
Just the shot for your Computer System. 
The Altronics Ku includes case and all outlets

Cat K6000 S39.50

• Gold plating on both PCB edge and edge 
connector.

• Low age rate parallel resonant XTAL used.
• Sockets for all IC’s

K675O.....................................$199.50
$10 DELIVERY ANYWHERE 

IN AUSTRALIA'

FOR DESPATCH P&P CHARGES and 
Altronics Address Details please refer 

to our advertisen'ent on PAGE 21.
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Two separate timebase controls are 
provided on a dual concentric rotary 
switch, the outer for the A trace and the 
centre for the B trace. The sweep time is 
adjustable in 23 steps from 0.5s/div to 
20ns/division in a 1-2-5 sequence. The B 
trace can be set to a faster timebase than 
the A trace to facilitate a closer observa­
tion of the waveform. This control is 
prevented from being set to a slower 
timebase than the A trace by a 
mechanical locking system.

The portion of the A trace shown ex­
panded on the B trace can be indicated 
on the A trace by a brighter section of 
the waveform. The delay time between 
the start of triggering of the A waveform 
and the start of the B waveform is ad­
justable with the vernier Delay Time 
Multiplier from 0.2x to 10x the A sweep 
time per division. Vertical separation of 
the A and B traces is effected with the 
Trace Separation which is a dual concen­
tric control incorporating the Holdoff.

The Holdoff control allows adjustment 
of the time between successive sweeps. 
This can be controlled to the extent that 
the hold off time can be 10x the normal 
value. The control is useful when display­
ing signals which jitter on the screen due 
to a noisy or jagged waveform edge on 
which the oscilloscope triggers. In slow­
ing the successive time between sweeps, 
the effect is less noticeable.

Triggering for the A trace is selected by 
the five trigger source switch positions. 
In the V.MODE, triggering is determined 
by the vertical mode switches on the 
lefthand side of the screen. For the CH1 
position, CH1 is the trigger source. 
Similarly for the CH2 position, CH2 is the 
trigger. In the ADD position, the sum is 
the trigger signal. When set to DUAL or 
QUAD, triggering is alternated between 
CH1 to CH4 provided that the ALTer- 
nating mode is selected. CHOP mode 
triggering is impossible since the trace 
will not be seen.

Other trigger selections can be CH1, 
CH2, 1/1 where CH3 is the external trig­
ger and 1/10 where the CH3 trigger input 
is divided by 10. Trigger selection for the 
B trace is the same as the A trace with 
the exception that the V.MODE is 
deleted. In this case CH4 is the external 
trigger for the B trace.

Trigger coupling for the A channel can 
be either AC, DC, LFrej HFrej or Video. 
Synchronism to the video signal is frame 
if the timebase setting is between 0.5s 
and 0.1ms and line for settings between 
50/is and 20ns. The B trace has similar 
coupling with the exception of video.

Three triggering modes are available. 
These are AUTO, NORMal and SINGLE. 
With the Automatic triggering the trace 
is present whether triggered or not. The 

Normal triggering will only display the 
trace when triggered. The Single trigger­
ing mode provides only one sweep until 
RESET when a further trace appears.

Whereas the CH3 and CH4 inputs are 
normally used as the external trigger in­
puts, these can be also used to provide 
extra traces, however, without the 
feature of a vertical sensitivity control. 
The vertical sensitivity control is fixed at 
0.1V/div when the trigger control is set 
to 1/1 and 1V/div when the control is set 
to 1/10. The A and B traces are available 
on each.

The Level/Slope control adjusts the 
signal slope point where triggering oc­
curs. Both plus and minus levels can be 
triggered by rotating the Slope control. 
For the A trace pulling the Slope control 
out starts an auto FIX so that triggering 
always occurs at that slope setting. With 
the B trace, pulling the switch sets the 

Internally the CS-2100A shows compact construction and extensive cabling.

triggering to occur after the delay set by 
the Delay Time Multiplier.

The Horizontal Display Mode switches 
select the type of display required. The A 
selection allows only the A trace to be 
shown, while the ALT selection displays 
both the A and B traces with the B sweep 
waveform intensified on the A trace. On 
A-INT-B only the A trace is visible but the 
B trace is intensified on the A trace. The 
B Dlyd displays only the B trace, while 
the DUAL displays both the A and B 
traces without the intensified B portion 
on the A trace. The X-Y selection allows 
Lissajous figures to be displayed.

The remainder of the front panel con­
trols are: Focus; Scale Illumination; Beam 
Finder, which compresses the trace on 
the screen; Chop Frequency Select 
which is useful for altering the chop fre­

quency when the original frequency is 
equal to the displayed frequency; A and 
B Intensity and the Calibration 1kHz 
square wave output.

Two rotary controls on the lefthand 
side of the oscilloscope are for adjusting 
the CH3 and CH4 vertical position. Con­
trols at the base of the oscilloscope are 
for trace rotation and astigmatism. At 
the rear are the A and B gate signals (a 
sweep speed square wave), CH1 output 
and the Z-axis input for intensity modula­
tion. By cascading the CH1 output to the 
CH2 input increased vertical sensitivity 
can be obtained.

Overall dimensions of the CS-2100A 
oscilloscope are 284 x 138 x 400mm W 
x H x D and the mass is 7.4kg. A large 
carry handle/tilting bail is supplied with 
the oscilloscope which has 15 degree 
detents. A panel cover is supplied which 
clips over, the front panel and protects 

the controls from damage. Also supplied 
were two probe clips which are design­
ed to clip onto the carry handle and sup­
port the probes when not in use.

Two manuals are supplied with the 
CS-2100A. These are the handbook and 
the instruction manual. Together these 
provide sufficient information in order to 
operate the oscilloscope proficiently. 
Several examples of operation are given 
in the handbook which help the user 
quickly familiarise with the controls. The 
instruction manual provides application 
notes and examples of measurement on 
the oscilloscope screen. A brief circuit 
description is given, however, no circuit 
diagram is provided. A circuit flow chart 
is given instead.

For servicing, calibration and repair of 
the CS-2100, it will be necessary to ob-
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SCR & TRIACS 
SC151D
C103B
C106B
C106D
C122D

TRANSISTORS
AC 126
AC127
AC 128
AC187
AC188
AD149
AD161
AD162

BC107 
BC108 
BC109
BC177
BC178
BC179
BC212
BC318
BC327
BC328
BC338
BC546
BC547
BC548
BC549
BC550
BC556
BC557
BC558
BC559
BC637
BC639
BC640
BCY70
BCY71
BD135
BD136
BD137
BD138
BD139
BD140
BD233
BO235
BO236
BD237
BO238
BD262
BD263
BD437
BD647
BD677
BD681
8D682
BDV64B
BDV65B
BDY96 (BUX 80,

BDY97 IBUX 80I

BF115 
BF167 
8F173 
BF180
BF184 
BF198 
BF199 
BF337
BF458
BF459 
BF469
BF470
BF494
BFY50 
BFY90 
BU126 
BU208
BU326 
BUX80

MJ413 
MJ802 
MJ1001
MJ15003 
MJ 15004 
MJ2955 
MJ4032 
MJ4035 
MJ4502 
MJE 340 
MJE 350 
MJE521 
MJE 700 
MJE800 
MJE2955 
MJE3055 
MPF121 
MPF131 
MPSA05 
MPSA06 
MPSA12 
MPSA12
MPSA14 
MPSA42 
MPSA56 
MPSA92 
MPF102 
MPF103 
MPF105 
MRF237 
MRF454 
MRF475 
MRF646 
MRF901

TIP31B
TIP31C
TIP32A
TIP32B
TIP32C

TIP41C

1 85
39
64

66
45
86
58
98

1 39
1 54
1 55

98
29

29
30

20

35 
30
30
40
44
33
39
40
40

40

44

46
1 98

62

3 08
3 08

3 10

3 10

66
22
22
50

70
73

1 87

1 92

3 40

2 50
3 63

1 04
8 30
7 60

51

1 92
1 76

80
20
18

48
68
68

3 85
29 OO

35 00

55

50
55
66

TIP42A
TIP42C

TIP116

83
66
66

MAIL ORDER

TIP120 
TIP122 
TIP125 
TIP127 
TIP2955 
TIP3055 
2N301 
2N697 
2N918 
2N2219 
2N2222A 
2N2369 
2N2484 
2N2646 
2N2647 
2N2894 
2N2904 
2N2905 
2N2906 
2N2907 
2N3019 
2N3053 
2N3054 
2N3055 
2N3302 
2N3440 
2N3441 
2N3442 
2N3563 
2 N 3564 
2N3565 
2 N 3566 
2N3567 
2N3568 
2 N 3569 
2N3638 
2N 3640 
2N3641 
2N 3642 
2N 3643 
2N3644 
2N3646 
2N3702 
2N3704 
2N3771 
2N3772 
2N3773 
2N3792 
2N3819 
2 N 3866 
2N3904 
2N3906 
2N4032 
2N4O33 
2N4O36 
2N4121 
2N4236 
2N4237 
2N4248 
2N4249 
2N4250 
2N4258 
2N4355 
2N4356 
2N4360 
2N4401 
2N4402 
2N4403 
2N4416 
2N4427 
2N4919 
2N5088 
2N5089 
2N5179 
2N5190 
2N5191 
2N5192 
2N5193 
2N5194 
2N5195 
2N5210 
2N5245 
2N5303 
2N5401 
2N5457 
2N5458 
2N5459 
2N5461 
2N5462 
2N5485 
2N5486 
2N5590 
2N5591 
2N5641 
2N5656 
2N5770 
2N5777 
2N5830 
2N5831 
2N5873 
2N5874 
2N5944 
2N5945 
2N5946 
2N5961 
2N6027 
2N6084 
2N6124 
2N6126 
2N6130 
2N6133 
2N6274 
3N201 
2SJ49 
2SK134 
7400 
7401 
7402 
7403 
7404 
7405 
7406

83
66

88

36

44
39

46
46

1 60
8b
39

2 86

2 42
53
83

46

49

1 10

50

79
2 05

1 16
66
66

65

70
3 63

16

99
49
55

15 40

1 65

16

1 38
13 20

20 35

22 00
58
66

21 90

29

7407
7408
7409
7410
7411

7420
7421
7423
7425
7426

7430

7438
7440
7442
7443
7444
7445
7446
7447
7448
7450
7451
7453
7454
7460
7470
7472
7473

7475 
7476
7480 
7482 
7483 
7485
7486 
7489 
7490 
7491
7492 
7493 
7494
7495 
7496
7497

74109

74125
74126

74148
74150

74154

74156

74160

74162
74163
74164

74166

74180

74190

74193
74194
74195
74196

74198
74199
74221
74251
74279
74283
74290
74293
74298
74365
74366
74367
74368
9 300
9301
9302
9 304
9307
9308
9309

9311
9312
9313
9314
9316
9317
9318

9320
9321
9322
9324

29

26

29

29

39
2 20
1 05

50
53
53

1 05

22

38

33

88

53
53

33

40

44
53
83

42
38
35

40 
1 16

39 
1 65
1 10
1 Ob

40
39 

1 07

38
94

1 06

66
2 09

50
40 
99
85
35
94

3 30
53
66
51

55

94
55

143

66
55
83
66

76

99

1 38

4 95

4 29
99

2 09
4 40

40
55

9328
9334
9338
9340
9342
9368
9374
9386
75107
75154
75450
75451
75452
75453
75461
75462
75491
75492
8121
8130

8303 
8304 
8820 
8833 
8836 
1488 
1489 
81LS95 
81LS96 
81LS97 
81LS98 
8126 
8T28 
8T96 
8T97 
8080 
8085 
8086 
8088 
8155 
8156 
8185 
8202 
8203 
8206 
8212 
8214 
8216 
8224 
8226 
8228 
8231 
8237 
8238 
8243 
8251 
8253 
8255 
8257 
8259 
8271 
8272 
8273 
8274 
8275 
8276 
8282 
8283 
8284 
8286 
8287 
8288 
8289 
8291 
8292 
8293 10 
8741 
8748 
8749 
8755 
2911 
2912 
2920 
3205 8205

3242
3245
3628
8008
8031 3
8035
8039

FO1791
FD1793
FD1795

WD1691 
WD2143 
WD1931 
WD1933 
WD1983 
WD1993 
WD2123 
WD8250 
TR1602 
TR1863
BR1941

74F SERIES
74FOO
74FO2
74F04
74FO8

74 F 20

74F64

74F86 
74F109 
74F138

74F158

74F 189
74F190

74F350

16 50

46

50

1 04

23

35

99

28
28

90
88

1 60
3 10

28
59
32

1 98
1 26

60
49

4 05
3 30

1 04
1 05

95
95

84
24
49

2 30
2 40
2 40

19
68

34
20

5 80
9 90

29 1!
45 11
28 61
53 91
28 61

59 00

10 74F353 ’ 21 4007
72 74F373 2 0 > 4008 6188 74F374 1 0 1 4009
85 74F399
39 74F521

1 0
2 9

4010
4011

66
53

88 74F533 2 8 4012
22

25 74F534 7 4013
24
3915

88 MEMORY
83 2’02 9

4014
4015
4016

77
58
3977 2112 6 3 4017

43 2114
43 2708
43 2716

1 6
5 8(
3 9€

4018
4019
4020

72
39

49 2732
49 2764

5 8C
10 7C

4021
4022

79
5853 4116

53 4164
32 6116
62 58725
30 5101

1 6t
7 1C
7 10
6 60
3 30

4023
4024
4025
4026
4027

22
43
27
99

43 2532 6 60 4028 7318 
54 OPTO

4029
4030

84

86 4N25 66 4031 2 75
1 6532 4N26 60 4033

55 4N28 50 4034 2 6555 4N32 60 4035 77
76 4N33 79 4040
76 4N35 59 4041
76 MCT6 1 21 4042 5376 MCT2 65 4043 6865 FND357 95 4044
43 FND500 95 4046 8865 FNO507 99 4047 72
65 FNO800 2 85 4048 5095 T1L31A 2 15 4049 32
52 T1L81 1 76 4050 3990 BPW50 1 76 4051 72
0 COY89 55 4052 8824 MOC3020 1 76 4053 75

96 MOC3021 2 15 4055 1 98
0
5 LEOS

4060 77

0 3mm RED 11 4063 99
n 3mm YELLOW 16 4066 33
5 3mmGREEN 14 4068 26
4 5mm RED 10 4069 23
3 5mmGREEN 15 4070 22
3 5mm YELLOW 15 4071 22
5 REDRECT 22 4072 22
2 GREEN RECT 22 4073 22
0 YELLOW RECT 22 4075 22
0 REDCHROME 4076 82
6 BEZEL 72 4077 26
6 YELLOW CHROME 4078
5 BEZEL 72 408 1 22
2 GREEN CHROME 4082 22
7 BEZEL 72 4085 1 06

4086 40
0 VOLTAGE REGS 4089 1 87
0 7805UC 50 4093 40
0 7805KC 1 26 4094 66
0 7812UC 50 4099 1 08
0 7812KC 1 26 4104 1 98
0 7815UC 50 4160 T2
0 7815KC 1 32 4161 88
5 7818UC 53 4163 94
3 7818KC 1 32 4174 66

7824UC 53 4175 66 ¡
7824KC 1 43 4194 66 7
7905UC 61 4409 4 73 7
7905KC 1 32 4410 8 58 7
7912UC 61 4411 9 20 7
7912KC 1 32 4415 5 28 7
7915UC 61 4419 2 97 7
7915KC 1 43 MC14433 9 30 7
7918UC 61 4435 4 28
7924UC 1 43 444 3 2 50 7
78L05 32 4458 6 30 7
78L12 32 4469 12 60 7
78L15 32 4490 396 7
79L05 99 4495 1 65 7
79L12 55 4500 4 40 7
79L15 55 4501 28 7
LM309K 1 27 4502 74 7
LM317T 88 4503 62 7
LM317K 2 31 4504 84
LM323K 6 05 4507 29 7
LM337T 1 76 4508 1 04 7
LM337K 5 50 4510 72 7<
LM338K 6 38 4511 12 w
LM350T 3 66 4512
I M350K 5 06 4513
I M396K 15 40 4514 1 70 74
78H05K0 5 49 4515 1 98 ÎÎ
78H12KC 7 15 4516 73 74
78HGKC 7 20 4518 73 TA
78P05KC 9 90 4519

79HGKC 13 20 4520 M 74

78S40 1 82 4521 1 62 7<

MC1496L 93 4522
T l4526 78

SPECIAL 4527 78 A
FUNCTION 4528
LM4250 1 98 4529 ’ 00 7a
NE5534N 1 37 4530 88 A
NE5534AN 1 65 4531 88 7 a
MC3340 1 54 4532 ’O8
76477 3 95 4534 488 7a
76488 6 55 4536 3 50 74
8038 5 75 4538 84 7a
OM350 7 15 4539 53 74
XR22O6 4 73 4541 77 7a
XR2207 3 74 4543 73 7a
XR2208 2 80 4544 2 08 74
XR2209 3 05 4549 3 52 ?!
XR221 1 5 15 4551 ’ 37 74
XR2216 2 20 4553 2 53 74
XR2240 2 09 4554 ’ 32 7a
XR2242 1 98 4555 50 74
XR2243 2 20 4556 60 7a
XR8038 3 85 4558 1 °8
ICC7660 4 15 4560 2 05
95H90 5 25 4562 3 79 7a
11C90 10 40 4566 ’ 32 7a
LM7555 1 32 4568 2 20 7a
MC10116L 99 4569 1 43 74
LF13741 59 4572 46 74
LF13741 H 1 10 4580 4 60 7I
DS75451 39 4581 2 30
DS75452 39 4582 82
DS75491 52 4583 94 7a^
DS75492 52 4584 S’
7216A 
72168 
ADC0800 
ADC0808 
DAC0800 
DAC0808
SAK 140

35 20
35 20
13 20
13 20

2 86
1 65

86

4585
4597
4599
45104
45106
45107

74L
73 74L

242 74L
3 30 74L
5 20 741
6 36 74L
5 05 74L

4000
4001
4002
4006

22
22
22
66

DIODES 
1N4148 
IN4001 
1N4002

74L
74L

04 74 L
05 74L
05 1 74L

MAIL ORDER
1N4004
1N4007
1N5408

74C SERIES 
74C00 
74C02 
74C04 
74C08 
74C10 
74C14 
74C20 
74C3O 
74C32 
74C42 
74C48 
74C73 
74C74 
74C76 
74C83 
74C85 
74C86 
74C89 
74C90 
74C93 
74C95 
74CW7 
74C150 
74C151

MC 160

74C163 
74C164
74C165 
74C173
74C174

74C193
74C195
74C200
74C221
74C240 
74C244

74C374

74C902

18

S

LS01

LS05

S28

LS40

LS55

ILS75
LS76

S85

SM

125

S132
S136
S138

S153
S154

11 00

7 70

40

38

40

38

28

66

40

6 60
3 85

4 60
4 95

13 20

40
60

40
40
40

1 04

95

1 76

1 65

6 60

20

2 20

20

14 30

4 95

39

79

’ 05

20
29

25
28

20
20

2 03
1 70

9 90
52

LM317K 
LM318

2 20
3 69

24
20

1 70
1 60

84
79
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74LS158 
74LS160 
74LS161 
74LS162 
74LS163 
74LS164 
74LS165
74LS17O

74LS175 
74LS181 
74LS190 
74LS191 
74LS192 
74LS193 
74LS194 
74LS195 
74LS196 
74LS197 
74LS221 
74LS240 
74LS241 
74LS242
74LS243

74LS244 
74LS245 
74LS247 
74LS248 
74LS249 
74LS251 
74LS253 
74LS257 
74LS258 
74LS259 
74LS266 
74LS273 
74LS279 
74LS283 
75LS290 
74LS293 
74LS295 
74LS298 
74LS352 
74LS353 
74LS365 
74LS366 
74LS367 
74LS368 
74LS373 
74LS374 
74LS375 
74LS377 
74LS378 
7ÍLS386 
74LS390 
74LS393 
74LS447 
74LS629 
74LS640 
74LS670

CPU 
6502 
6502A 
6507 
6520 
6522 
6522A 
6532 
6545 
6551 
6800 
6802 
6808 
6809 
6810 
6820 
6821 
6840 
6845 
684 7 
6850 
6875 
Z80CPU 
Z80ACPU 
Z80BCPU 
Z80P10 
Z80AP10 
Z80CTC 
Z80ACTC 
Z80DMA 
Z80ADMA 
Z80AS10 
Z80S10

MM5303 
LH0002 
LH0042CH 
LH0070 
LH0071 
TL061 
TL062 
TL072

TL081 
TL082 
TL084
TA7205P 
UAA170 
UAA180 
LM10CH 
LM301

LM305H 
LM3O7CN 
LM3O7H 
LM3O8 
LM308H 
LM309K 
LM310N 
LM310H 
LM311 
LM311H

LM324
LM325
LM329DZ 
LM335Z
LM339
LM348
LM349
LM350K
LF351 N 
LF356N
LF357
LM358
LM377
LM378
LM379 S
LM380

MAIL ORDER

4 80

13 20
13 20

’ 49

1 05

MAIL ORDER MAIL ORDER



MAIL ORDER MAIL ORDER MAIL ORDER

Bankcard Mail Orders Welcome

Please debit my Bankcard

Bankcard No.

Expiry Date

Name

Signature
AE 3/83

Industrial quality Narrow profile enables work in densely 
packed areas Tool includes a remarkable pin straightener 
built mto the handle

POTS All with % in. shafts Linear 
500/1K / 10K/20K/50K/T00K/500K/ 
IM/2M Logarithmic 1 K/5K/10K/20K/ 

- 50K/100K/500K/1M/2M
All one price

75C

DIP EXTRACTION TOOL
Ideal for the hobbyist or laboratory engineer One piece 
spring steel construction Will extract from 8 24 pm de 
vices safely, 

$5.25ea 
16 PIN
DIP INSERTION TOOL

1 6 Pm Zip Dip 11
24 Pin Zip Dip 11
40 Pin Zip Dip 11

Zero nsertion

TEXTOOL
SOCKETS yZIP’ DIP 11

rnrrn
$10.95
$10.95
$21.50

Pressure

OUR COMPUTERISED 
INVENTORY SYSTEM 

AND LOW OVERHEAD 
ALLOWS US TO GIVE 
YOU FAST DELIVERY 

OF YOUR ORDERS
AND LOWEST 

POSSIBLE PRICES.

* NOW YOU CAN BUY YOURSELF COMPONENTS 

AT PRICES WELL BELOW THE NORMAL RETAIL PRICES, 
SO SAVE YOURSELF MONEY. SEND YOUR ORDER TODAY

POST AND PACKING CHARGES.

$5 TO $9.99 - $1.20 $10 TO $24.99 - $2.40 $25 TO $49.99 - $4.60 $50 TO $99.99 - $5.50 

$100 UP - $6.50 UNLESS SHOWN OTHERWISE

ALL COMPONENTS ARE FULL SPEC BY LEADING MANUFACTURERS.

PRICES CORRECT AT TIME OF PUBLICATION BUT SUBJECT TO CHANGE WITHOUT NOTICE;

BANKCARD 
VIA YOUR 

PHONE

MAIL ORDER ONLY
(NO SHOP SALES) welcomehere

$1.95

MAIL ORDER MAIL ORDER MAIL ORDER



MAIL ORDER MAIL ORDER MAIL ORDER

INSTRUMENT CASE

$520

LOW PROFILE IC SOCKETS
The Name

Plated Strips-Alpha Numeric
Grid, the most versatile board

10 UP LESS 10% of the

5" Drive Cases with power supplies

P/P $5.00

DIL PCB SWITCHESDISC DRIVES specials

For 1 Drive
For 2 drives

4 Pole
6 Pole
8 Pole

10 Pole

8 PIN
14 PIN
16 PIN
18 PIN
20 PIN
22 PIN
24 PIN
28 PIN
40 PIN

model
DLP-1

2OC 
28C 
3OC 
33C 
35C 
38C 
40C 
45C 
69C

SWITCH 40 
COIL 80 c

Bandwidth 
Sensitivity 
Sweep T ime

$1.15 
$1.60 
$1.90 
$3.20

$1.45
$3.00 
$4.50

LIGHT DEPENDENT
RESISTORS t

COMPUTER 
COOLING 
FANS

flexible 3-wire power cord 
P/P S4.00

LOWEST PRICED
TOP QUALITY BLACKBOARD

+$10 
FREIGHT

S65.00 
. . $79

▼ PHONE FOR BErT 
PRICES ON MITSUBISHI 

SLIM LINE DRIVES 
& POWER SUPPLIES

REED SWITCH 
AND COIL yjR, 
NOW THRASHED 
TO RIBBONS

19 INCH RACK^
BOX (483mm W 
x 132mm H). Get 
a professional finish like
Namakichi and
Technics with -O 
your projects. J

and that's how long 
it takes to box your project 
Just a JIFFY ! . . .

Etched copper

LUTRON DIGITAL LCD MULTIMETER
37a Digit, 5" Display, 10 meg input,Transistor HFE 
Tester up to 10 amp. DC current. 1% accuracy
$69-50

A transformer powered soldering station, complete with a low 
voltage, temperature controlled soldering pencil. The Special 
Weller features a 'closed loop' which controls maximum tip temp­
erature, thereby protecting temperature sensitive components while 
the grounded tip protects voltage and current sensitive components. 
Features: • quick connect/disconnect plug for the soldering iron 
• extra large wiping sponge • tip tray to store extra tips *2m

XENON FLASH
Trigger TUBE*
TransformerQ^QT

S2000 8" (200mm) wide range general purpose. 
Includes transformer, mounting.holes for P.A. and 
background use. Very smooth over all response 45 
Hz-12 KHz. Fitted to a 1.9 cubic ft vented enclosure 
they sound unbelievable,
8 Ohm 8 Watt RMS 5.6 oz magnet.

$7.50ea ¡t&

DC ' 15 MHz
10 m V/div 
0 5 us/div - 0 5 s/div

strips are pre-drilled and plat­
ed for soldering ease.
These boards have an Alpha 
Numeric Grid to facilitate 
positive Pin identification.

H5614 90 x 80mm
H5602 150 x 90 mm
H5116 310 x 100mm

Max Input 1.5 MHz $11.50
Strong Aluminium 
case
LEDs HI-LOW-PULSE
80cm leads
KEY to LEDs on back of probe
Input Impedance 300k

v Prose 
Logic"""—-

VERO TYPE BOARD

S2010 PVC weatherproof re-entrant 
horn/ speaker. Very attractive "off white" 
colour. 8 ohm 5 Watt RMS. Ideal P.A. use. 
Individually boxed.CS-1560An

130mm DUAL-TRACE TRIGGERED 

SWEEP OSCILLOSCOPE

10 49 50 UP
200
300
1-50

MPIB51... $285 MPIB52... $395
MPIB91 . $450 MPIB92 $550

WIRE WRAP 
TOOLWSU-30 

$8.85 Wrap-Strip-Unwrap

PUSH BUTTON SWITCHES
Ideal PCB mount- PACK OF 4
Momentery 2 pole
Push-on Positive . $2.10 

click action Great
for alarm equip C~~> 
intercoms, custom p “IlZ-jL 
keyboards etc. VtY-jg

2N 200 - 640 Holes

$9.50 each

• A vertical amplifier provides as wide a bandwidth as DC to 15 MHz, 
as high 8 sensitivity as 10 mV/div and a low input capacitance • A swe 

rate extends from 0 5 psec/div to 0 5 sec/div m 19 ranges Portner, 
TV vertical and horizontal syncs are available for measuring video 
signals and. with its x5 magnified sweep, its range of application is 
extremely wide • Very easy X Y operation of high input sensitivity 
for Lissajous measurements • Dimensions 260IW) x 190(H) x 
385(D) mm. Weight 8 4 kg

ORDER MAIL ORDERMAIL ORDER MAIL
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Shortwave Scene
by Arthur Cushen, MBE

New frequency for the Falkland Islands
The Falkland Islands have been inaudible in Australia for several 
years, due to the low frequency of their transmission and an un­
suitable schedule. More recently, they have introduced a new 
frequency, 3958kHz, and a breakfast show, which has resulted 
in good reception in the South Pacific.

The Falkland Islands Broadcasting Ser­
vice previously operated on 2370kHz 
and the schedule was 2230-0130. This 
frequency was too low and the schedule 
unsuitable for reception in Australia. In 
April, 1982, when the Argentine invasion 
took place, Tony Marr of Wellington, 
NZ, reported reception of the station 
operating all night. Following the inva­
sion, Radio Malvinas, under Argentine 
control, was heard occasionally on an 
extended schedule.

Since the Islands have returned to 
British control, the Falkland Islands 
Broadcasting Service has gradually ex­
tended its schedule and is now heard on 
3958kHz opening at 0858UTC. Following 
short theme music the station announces 
that they are operating on 3958kHz 
shortwave and 96.5MHz FM. BBC news 
is relayed at 0900, followed by Review of 
the British Press and, at 0915, station 
identification, weather information, and 
commencement of the Breakfast Show. 
This includes popular music with fre­
quent time announcements until fade 
out after 1000UTC.

SINGAPORE ON 6120kHz
Radio Singapore has been heard on a 

new frequency, 6120kHz, and this addi­
tional channel operates throughout the 
day 2200-1605UTC. Reception is best 
around 1300UTC and on Mondays there 
is a request music program up to 
1400UTC. The best reception is on 
11940kHz, which is often heard much 
earlier, at 1100UTC, when a news 
bulletin in English is broadcast, followed 
by commercial announcements. Two 
other frequencies, 5010 and 5052kHz, 
provide fair reception. It is presumed 
that 6120kHz will give good coverage 
throughout Singapore and Malaysia.

KIWI VOICE CONTINUES
In the March issue we advised that 

the Shortwave Service of Radio New 

Zealand would close on March 31. For 
the past year the Service had been fund­
ed by the Broadcasting Corporation of 
New Zealand and a recent meeting of 
BCNZ decided to continue the Short­
wave Service as a relay of the national 
program. There is no information 
available as to any proposed expansion 
of the transmitting facilities which will 
continue on the old 75OOW transmitters.

ENGLISH BROADCASTS
BELGIUM: Brussels provides good recep­
tion during our mid-day listening with a 
transmission 0030-0115UTC on 11625 
and 15590kHz. A service to Europe 
2100-2145 is on 6225 and 15590kHz, 
while broadcasts to Africa Monday to Fri­
day 1400-1445 are now on 17915 and 
21815kHz.
GERMANY: Deutsche Welle transmission 
in English to Australia 0930-1020UTC re­
mains on 15275, 17780, 17800, 21540 
and 21680kHz, and for morning recep­
tion in this area, 2100-2150 on 7130 and 
9765kHz. There have been some new 
frequencies added, 15105 (0200-0400), 
and 9610 and 11955 (2000-2200).
ISRAEL: Jerusalem is using only one fre­
quency to Australia for the English 
broadcast 0500-0515 and that is 
9440kHz, but other channels, including 
21710, provide good reception. The 
morning transmission to this area 
2OOO-2O3OUTC is available on many 
channels including 9009, 9815, 11637, 
11655 and 13745kHz.
NORWAY: Oslo has broadcasts to the 
South Pacific daily, with English for 30 
minutes during the Sunday transmission. 
At 1000UTC 21735, 25615 and 
25730kHz are used, and at 2000 the fre­
quencies are 6010, 11850, 11870 and 
15175kHz.
USSR: Radio Tashkent, Uzbekistan, is us­
ing new frequencies for their English 
broadcast at 1200 and 1400UTC. Accor­

ding to a recent schedule the programs 
are now on 5945, 5985, 9540, 9600 and 
11785kHz.
UNITED NATIONS: The United Nations 
Radio broadcasts to the Asian and Pacific 
area in English from Tuesday to Friday at 
1015UTCon 9565,13860 and 15250kHz. 
The frequencies 9565 and 13860 operate 
from Delano, with the latter on lower 
SSB, while 15250 originates from the 
Philippines relay base. The transmission 
actually commences at 0945 in Chinese 
and at 1000UTC it is in Japanese.

NEW FREQUENCIES
AUSTRIA: Vienna broadcasts to Australia 
in English at 0430 and 0830UTC. A 
transmission at 0400-0600 is on 17745 
and another at 0700-0900 is on 
17740kHz. New frequencies have recent­
ly been in use and two of these, 
17885kHz and 21490kHz, operate at 
1000-1200.
MOROCCO: Radio Mediterrean Interna­
tional, broadcasting from Tangiers, has 
been noted on 5950kHz. In the past the 
transmission has been on medium-wave 
only, but the new shortwave service is 
well received at 0700UTC. It is a Govern­
ment commercial station and has news 
in French at 0730. £

Notes from readers should be sent to Arthur 
Cushen, 212 Earn Street, Invercargill NZ. All 
times are UTC (GMT). Add eight hours for 
WAST, 10 hours for EAST and 12 hours for 
NZT.

DO YOU WANT TO BE A RADIO 
AMATEUR?

The Wireless Institute of Australia, 
established in 1910 to further the in­
terests of Amateur Radio, conducts a 
Correspondence Course for the A O.C P 
and L A O.C.P. Examinations conducted 
by Telecom Throughout the Course, 
your papers are checked and commented 
upon to lead you to a successful conclu­
sion.
For further information, write to

THE COURSE SUPERVISOR 
W.I.A. (N.S.W. DIVISION)

P.O. BOX 1066
PARRAMATTA, N.S.W. 2150.

ELECTRONICS Australia. May. 1983 113



REVIEWS OF RECENT

’ Records & Tapes
CLASSICAL • POPULAR • SPECIAL INTEREST

YO-YO MA CELLO RECITAL: “Like a fiddle”
YO-YO MA — Cello Recital. A brilliant 

combination of the gay and the 
serious, much of it to be listened to in 
wonder. Patricia Zander (piano). CBS 
Digital Disc D37280.

Here is a platterful of fun, delights and 
wonders. Throughout the sleeve notes 
the legendary Paganini is constantly 
referred to as having peerless virtuosity 
on the violin and other stringed in­
struments unmatched by any other 
player before or since. Unfortunately, 
there is no way of comparing 18th cen­
tury technique with today's although the 
many anecdotes surviving from the 
period are usually accepted as provide- 
ing adequate proof of the statement.

But, in addition to being a marvellous 
violinist, Paganini also acquired a reputa­
tion as a proven mountebank. For in­
stance, players in those days used gut 
strings on their instruments and 
sometimes one of these broke during a 
performance — particularly embarrassing 
when it happened to a soloist in full 
flight!

It has been reliably established that 
Paganini would sometimes fray a string 
with a fingernail before a concert and en­
sure that it broke during one of the 
work's most difficult passages, 
whereupon Paganini would finish playing 
the work, apparently spontaneously, on 
the three remaining strings — to rap­
turous applause from the tricked au­
dience. Paganini had, of course, rehears­
ed the work on three strings long before 
the concert!

Now I am not for a moment suggesting 
that the genial Yo-Yo Ma would indulge 
in such deceit. Aside I might add that, 
nowadays, unbreakable material is used 
in strings.

But I'd like to make it clear that I 
believe the legends of Paganini's skill, un­
matched before or since. But I also 
believe that Yo-Yo Ma shows the same 
talent — without trickery — on the cello 
that his forerunner did on the fiddle. In­
deed there are times when, in the upper 
register, Yo-Yo Ma, playing at

Reviews in this section are by Julian Russell (J.R.), Neville Williams (W.N.W.), Leo Simpson (L.D.S.) 
Norman Marks (N.J.M.), Greg Swain (G.S.), and Danny Hooper (D.H.).

unbelievable speed, makes his cello 
sound more like a fiddle than a cello.

Here I must add that he can also, when 
necessary, make his instrument sound as 
grave or eloquent as could the late Pablo

A ROSSINI OPERA -
ROSSINI - A Turk in Italy. Opera incor­

porating the latest research into its 
authenticity. Montserrat Caballe, 
Samuel Ramey and others with the Na­
tional Philharmonic Orchestra and 
Ambrosian Opera Chorus conducted 
by Riccardo Chailly. CBS Masterwork 
on three digitally recorded boxed 
discs. D3 37859.

Since his death in 1868 there has been 
so much contradictory information writ­
ten about the mercurial Rossini that even 
the latest in the excellent brochure ac­
companying this opera admits the dif­
ficulty of separating the true from the 
false.

But it dispels once and for all the 
legend of the composer as a lazy fellow 
who wrote operas at amazing speed in 
bed and at an astonishingly early age. 
Further, that he had made enough 
money to retire to a gluttonous ex­
istence in Paris, writing an occasional 
page of music between fillet steaks 
crowned with fois gras — the famous 
Tournodos Rossini!

Rossini's apparent sloth was due to ill 
health. This is pointed out in the brief but 

Casals himself.
He devotes Side 1 to what might best 

be described as cafe pieces, mostly 
transcriptions of pieces by Kreisler, 
Dvorak, even Chaminade, among the 
rest of the marvellously played kitch. But 
Side 2 is given to more serious stuff — 
five Paganini Caprices and Variations by 
different arrangers of original themes by 
Rossini and Paganini himself.

But, even at his most mischievous, he 
retains an unbreakable sense of style. 
And in all he does, whether wickedly 
tongue in cheek or serious to the point 
of dejection his accompanist on the 
piano never fails to match his mood — 
and sometimes what is more important 
— his speed. The sound is first class. (J.R.)

by other composers!
excellent essay in the accompanying 
brochure by Philip Gossett, obviously 
the result of fresh evidence revealed by 
the latest research.

Il Turco in Italia is one of Rossini's least 
known operas. Paradoxically, it is a 
Rossini opera not by Rossini, since so 
much that was not his has been added to 
the original score and changes made to 
Rossini's own contribution, mostly by 
French musicians. Gossett states that, 
even today, in what has come to be 
regarded as the authentic score, there 
remains — with Rossini's approval — 
much work by other composers and ear­
ly material included by Rossini himself. 
As such, it cannot strictly be regarded as 
a Rossini opera.

Yet the result is a sparkling entertain­
ment as entirely acceptable as The 
Barber, Centerentola and An Italian Girl 
in Algiers. Incredibly it was Milanese ob­
jection to the last-mentioned title that 
caused them to deliberately neglect The 
Turk because, they alleged, Rossini was 
foisting on them a secondhand work.

However now with what may be 
regarded as near to the truth as well 
ever get the work is growing in populari­
ty and is given frequent performances all 
over the world. And the recording under
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FERGUSON 
TRANSFORMERS

$23.50

PRMTED cncun BOARD MOUNTWG TRANSFORMERS
PL9/5VA
PL12/5VA
PL15/5VA
PL18/5VA

$7 95 PL24/5VA $7.95 PL18/12VA $10.50
$7 95 PL30/5VA $7 95 PL24/12VA 
$7 95 PL40/5VA $7.95 PL30/12VA 
$7.95 PL161/5VA $10.50

$10.50
$10.50

LOW PRORLE CHASSIS MOUNTING TRANSFORMERS
PL12/20VA $14.75 PL12/60VA $19.50 PL24/40VA $16.50
PL15/20VA $14.75 PL15/60VA $19.50 PL30/40VA $16.50
PL18/20VA
PL24/20VA

$14.75 PL18/60VA $21.50 PL40/40VA
$14.75 PL24/60VA $21.50 PL309/40VA

$16 50

PL30/20VA $14.75 PL12/40VA $16.50 $23 50
PL40/20VA $14 75 PL15/40VA $16.50 PL30/60VA
PL1 518/20VA PL18/40VA $16.50 PL30 9/60VA

$21.50

$25.50

CONVENTIONAL CHASSIS M0UNTW6 TRANSFORMERS

DIP PLUGS
Ideal for use with flat 
ribbon cable or to *
mount components on ’
14 pm $1.50 24 pin $2.90
16 pm $1.90 40 pins $6.00

cermet single 
TURN TRIM POT
Spectrol model 63 P

ACTUAL SIZE

CRYSTALS

PF3577
PF3783
PF3787
PF3788

$33 90 PF3993 
$79 50 PF4244
$21 50 PF4354 
$43.50 PF4361/1

$23 90 PF4362 
$46 50 PF4363 
$49 50 PF4405
$49 50

$57 90
$57.90
$44.50

POWER TRANSFORMERS
SPECIALLY DESIGNED FOR 

MICROCOMPUTERS

• Good regulation electrostatic shield
• RI 810

8V@ 10Ax15V@ 1A $32.50

• RI 820 8V fe 20A 15V fe 1A
1 5V d 3A $42.50

/ STOCK VALUES
1OR. 20R. 5OR. 1OOR. 2OOR. 5OOR. 1 K.
2K. 5K. 10K, 2OK. 50K, 2OOK. 500K.
1M. 2M

1—9 
10—99 
1OO

$1.20
$1.00
$0.90

Values may be mixed.

DIP SWITCHES SPST

BELL TRANSFORMERS
PPB4/1000 $15 50 PPB8/1000 $15.50 PPB12/500 $15 50

AUDIO TRANSFORMERS
MT552 $28.50 0P590 $46.50 0P592 $36 90

20 TURN 
CERMET 
TRIM POT

D.C. POWER SUPPLIES
PPA3DC $12.90 PPA6DC
PPA4.5DC $12 90 PPA7.5DC

$12 90 PPA9DC
$12.90

$1290
SPECTROL 43P 
ACTUAL SIZE

P/N
SD3
SD4
SD5
SD6
SD7
SD8
SD9
SD1O

No of Switches
3
4
5
6

Price 
$1 60

1 70
1 90
2 30
2 40
2 50
2 70
3 00

DIP SWITCHES SPST

E180 VIDEO 
TAPES 
10 for

STOCK RESISTANCE VALUES 
1OR. 20R. 50R. 100R. 200R. 500R. 1 K. 
2K. 5K. 10K. 20K. 50K. 100K. 200K. 
5OOK, 1M, 2M
1—9 $1.90
10—99 $1.70
100 $1.40

Values may be mixed

TEXTOOL

ZIP* DIP 11 SOCKETS

1MHz 
1.8432MHz 
2MHz 
2.3040MHz 
2.4576MHz 
3MHz 
3.5795MHz 
4MHz 
4.194304MHz 
4.44MHz 
4.75MHz 
5MHz 
5.0688MHz 
6MHz 
6.14MHz 
6.6670MHz 
8MHz
8.867238MHz 
10MHz 
11MHz 
12MHz
14.31818MHz 
15MHz 
16MHz 
18MHz
18.432MHz 
20MHz 
24MHz 
27MHz 
32MHz 
36MHz 
48MHz 
100MHz

Cost

9.50 
7.50 
5.00
5.00
5.00
4.90
3.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.90
4.90
4.90
4.90
4.90
4.90
4.90
4.90
4.90
4.90
4.90
4.90
4.90
4.90
4.90
4.90
6.90

BIG BOARD (1) NEWS

RITRON COMPUTER GRADE P/S

+ 5V reg 10a 16V unreg (« 1A
KIT $79 95 me

Built and tested $99 50

Hexadecimal Keypad 
$39.50

Double Density add on.
$195 + tax (incl. Software & 

Hardware)

ETI636 MOTHERBOARD 
7 Slot Motherboard $90 OO 
Built and Tested $1 20 OO

ACTIVELY TERMINATED

Ideal for dream 
project

INTERSIL LCD $38.50 
3'4 DIGIT PANEL METER KITS
Build a working DPM in ’/2-huur with 

these complete evaluation kits.

Test these new parts for yourself with in- 
tersil s low cost prototyping kits com­
plete with A/D converter and LCD dis­
play (for the 7106) or LED display (for 
the 7107) Kits provide all matrials in­
cluding PC board, for a functioning panel 
meter ICL71O6EV (LCD)

MULTIDIALS

ï®
Dials to suit 10 T Pots
Model 21 18” dia
Model 16 9" dia
Model 18 1” x 1.75” dia

Zero Insertion Pressure

$11.50
12.50
17.50

16 Pin Zip* Dip 11
24 Pin Zip* Dip 11
40 Pin Zip* Dip 11

19-key pad in­
cludes 1-10 keys 
ABCDEF and 2 
optional keys and 
a shift key

INCREDIBLE MEMORY
DRIVE PRICESAND DISC

11 00 10.00
10 00 9 00

4 00 
4.20
7 50
1.80

4 90 
4.90 
800 
1.95

25 + 
3.90 
3.90 
7.00 
1.75 
9.50 
8.50

2708
2716
2732
4116 (200nS)
4164 64K Dynamic
M58725P (2K x 8) 

Static
(As used in new 64K Static S100 PCB) 

ALL PRICES INCLUDE SALES TAX

Hard Disc 
Interface $195 + tax

HEATSINK
High Thermal Capacity Black Anodised

HS1 —38mm 
1.85

HS2 —75mm 
300 :

HS3 —150mm

1.75

290

P.C. EDGE CONNECTORS

S1OO wire wrap
S1OO solder tail 
D2 Motorola bus 
43/B6 solder tail

$8.50
$7.90

$8.50

10 TURN POTENTIOMETERS
Stock resistance values
5OR 1OOR 2OOR 
5OOR 1K 2K 5K 
1OK. 2OK. 5OK 
1OOk

MPI DISC DRIVES 
(to suit Tandy & System 80

$19.50
$14.50
$23.50

computers)
with Box & Power supplies

1 DRIVE 2 DRIVES
B51 $295 + tax $550 + tax
B52 $375 + tax $725 + tax
B91 $460 + tax P.O.A.
B92 $550 + tax P.O.A.

RS232 & “D" TYPE CONNECTORS

580 540 
HS4 —225mm

8 10 7 60 
HS5 —300mm

8 90 840

Unanodised
HSU — 38mm 

140 120
HS12 — 75mm 

250 220
HS13 — 150mm 

4 90 4 50

100- 500
10-49 50-99 499 »*»

: J : $

1.50 1.35 1.00 0.90

2.50 2.00 2.00 1.50

4 90 3.80 2.90 2.70

710 5.90 450 430

7 90 650 4 90 460

1 00 090 0.80 0.70

1.90 1 60 1 25 1.20

4 00 320 245 240

PART NO DESCRIPTION 1-9 10-25 25 +
DE 9P
DE 9S

9 PIN MALE
9 PIN F/MALE

$3.50
4.50

$3 50
4 20

$3 10
3 90 BLANK

DE 9C 9 PIN COVER ______ 2 20 2 10 1 90 CASSETTES
DA 15P 15 PIN MALE

r-y
4 50 4 20 3 90 T.D.K.

DA 15S 15 PIN F/MALE 5.10 4 90 4 70
DA 1 5C 1 5 PIN COVER 2 30 2 10 2 OO TDK ADC60 1 for $3.60 10 for $26 00

DB-25P 25 PIN MALE
y„ fajteVltri .'y

-

5 90 5 60 5.10 TDK DC60
TDK 0DC60

1 tor $2.10
1 for $3.50

10 for $18.00
10 for $31.00

DB-25S 25 PIN F/MALE 6 90 6 60 6 10 TDK SAC60 1 for $3.50 10 tor $31.00

DB 25C
DB 25C2B

1 pc Grey Hood
2 pc Black Hood

2 40
2 80

2 20
2 70

2 00
2 50

TDK SAXC60
TDK DC90
TDK ADC 90

1 for $5.70
1 for $2.40
1 for $3.50

10 for $46.00
10 for $21.00
10 for $30.00

DB25C2G 2 pc Grey Hood 2 70 2 50 2 40 TDK SAC 90 1 for $4.20 10 for $39.00

DC 37P 37 PIN MALE 7 90 7 50 7.10 TDK 0DC90 1 for $4 70 10 for $45.00

DC-37S 37 PIN F/MALE 10 90 9 90 9 10 TDK SAXC90
TDK DC120

1 for $5.50
1 lor $4 50

10 for $49.00
10 for $37.00

DC 37C 37 PIN COVER 4 90 4 50 4 10 TDK ADC120 1 for $5 40 10 for $46.50

DH S Hardware set (2 Pairs) 2 10 1 90 1 80
Spectrol
Price 1

10 +

model 534 V shaft 
9
values may be mixed $12 .50

Please debit my Bankcard. 
Bankcard No.....................  
Expiry Date........................
Name................................
Signature...........................

Post & Pack $2.50 small kits, heavier kits add extra postage.
Prices subject to change without notice. Send 60c and SAE for free price list and 
inclusion on all future mailing lists.
MAIL ORDERS: PO Box 235, Northcote, Vic 3070. Min P & P $1.00.
Ph: (03) 489 8131. Errors and omissions excepted

ROD IRVING ELECTRONICS
425 HIGH STREET, NORTHCOTE 3070, MELBOURNE, VICTORIA. Ph (03) 489 8131. Telex No. 38897 

Most products also available at Ritronics Wholesale at 48-50 A’Beckett Street, 
Melbourne, right near R.M.I.T. (Please note prices will vary due to Sales Tax laws.)



The programs are:
POKER MACHINE SIMULATION:

This simulated poker machine keeps a 
record of your winnings and unlike the real 
ones, you can set a limit on your losses.

CALENDAR CALCULATOR:
This program displays or prints out a 
calendar for any year of the 20th century — 
and keeps track of paydays!

OTHELLO GAME:
The game of Othello, or Reversi, is played 
on an 8 X 8 grid with counters of two 
colours. This one has a “help" option.

INVESTMENT ANALYSIS:
How much money can you make investing 
for a fixed term of years at current interest 
rates? Find out with this program.

GUESSING GAME:
Is it animal, vegetable or mineral, a place, 
name or a car? Play against your friends, 
trying to guess the object.

LIST ANO SORT:
This program lets you compile lists of up to 
500 items, arrange them in alphabetical 
order and save them on cassette tape.

FRED THE SHRINK:
Got a problem? Perhaps Fred can help. Talk 
things over with your computer — it may 
give you a new perspective on life!

SIMPLE MATHS DRILL:
A great one for the kids — or to test your 
own arithmetic skills. It tells you the right 
answer, with comments if you goof.

LOTTO NUMBER SELECTOR:
We don't guarantee you’ll win your fortune, 
but this program makes picking Lotto 
numbers easy. It’s fun to use, too.

TRIANGLE SOLUTIONS:
Computerised trigonometry at your service. 
If you think you know all the angles, try this 
program for size.

MORTAR ATTACK GAME:
Match wits with the computer! See how 
long you can hold out in this challenging 
game of mortar bombardment.

CAVES & MONSTERS:
Go adventuring in the maze. You must fight 
monsters and find the treasure, but be 
careful — the monsters get tougher as you 
go.

AMATEUR Q CODE TUTORIAL:
If you’re thinking of going for your amateur 
radio licence, or just want to find out what all 
those "Q" codes mean, try this.

DIRECTORY FOR CARAVAN PARKS:
Owners of caravan parks can keep track of 
who’s where with this program. It can be 
adapted to other applications too.

SUPER-POKEY GAME:
Another poker machine game, but this one 
has graphics. For the budget conscious, 
you can set an upper limit on your stake.

TATTSLOTTO NUMBERS:
For those south of the border we present a 
program to select numbers for Tattslotto 
entries. Good luck.

Note: this book is exclusive to, and 
available only from. Electronics 
Australia, 57 Regent St, Chippendale 
2008, PRICE: $4 or by mail order from 
Electronics Australia, PO Box 163, 
Chippendale, NSW 2008. PRICE: $5.

. ■ Wir.1-. ;

tain the service manual which appears 
very comprehensive. A complete parts 
list is given as well as circuit diagrams 
and PC board overlay diagrams. 
Mechanical details of oscilloscope con­
struction are also included. In addition, a 
trouble shooting flow chart is included 
to aid servicing.

The circuit of the CS-2100A is quite 
modern incorporating digital switching, 
differential amplifiers and a switch mode 
power supply. Isolation from the mains is 
provided by means of a converter 
transformer which also provides six 
separate outputs, each separately rec­
tified. The feedback signal to the switch­
ing transistor from the transformer is via 
an optocoupler to ensure the isolation.

Internal construction is very compact 
with the PC boards mounted upright and 
secured by screws. There is considerable 
switch to PC board wiring and inter-PC 
board wiring and servicing of the 
oscilloscope would be quite difficult. 
Quality fibre glass double sided PC 
boards are used in most cases and sen­
sitive circuitry is well shielded. Overall, 
the unit appears to be well constructed.

Bandwidth
Bandwidth is specified from DC to 

100MHz at the -3dB point and is -3dB 
at 5Hz when AC coupling is selected. 
The input impedance is 1MQ in parallel 
with 28pF. The 500 selection for input 
impedance also is in parallel with 28pF. 
Maximum input voltage is 500V p-p or 
250V DC + AC peak for the 1M0 input 
impedance and 5V RMS for 500. Ac­
curacy of the vertical sensitivity is ±3% 
while a similar accuracy is given for the 
timebase. Display jitter is specified as 
1/20,000 of the full scale sweep time; a 
remarkable result.

In use and when observing a 100MHz 
waveform we were able to obtain a 
clean and well triggered trace. With full 
brightness we were able to see the trace 
flyback on the screen but at normal 
brightness this was not evident. At lower 
frequencies the oscilloscope performed 
well and could trigger easily on complex 
waveforms.

Two features we did not like were the 
use of a pushbutton for the 50Q/1MQ in­
put impedance selection switch. This is 
not the illuminated type and as such it is 
very difficult to see at a glance whether 
the 509 impedance has been selected. 
The other feature was evident when 
observing the intensified B trace portion 
on the A trace. We found this to be ex­
cessively bright, even when the intensity 
of the A trace was reduced to a 
minimum. There is no separate intensity 
adjustment for this intensified portion.

Apart from these complaints, overall 

the oscilloscope performs very well. 
Most of all we liked the easy-to-use con­
trols, the illuminated switches and LED 
indicators, particularly the triggering 
LEDs. The beam finder facility was found 
to be very useful since it helps ensure 
that the trace is on-screen before any fur­
ther attempt is made to locate the trace 
with other controls. A minor but useful 
feature is the incorporation of 10% and 
90% deflection graduations on the 
screen.

One final point regards the use of 
digital circuitry to select connections as 
indicated by the illuminated switches. A 
small lithium battery is used to power 
the "memory" of the digital circuit when 
the mains power is off. This allows the 
user to switch off the unit and return to 
find the oscilloscope at the same settings 
after switching on again. The price for 
this facility is that the battery will need to 
be replaced possibly every few years.

Also supplied with the oscilloscope 
were two Greenpar 88100 100MHz 
probes. These are of English make and 
have a capacitance of 12pF. A switch on 
the probe body allows selection of 1:1, 
REF and 10:1 inputs. The 160mm long 
earth lead is detachable by unscrewing 
from the probe body. For normal low 
frequency use we found these to be too 
short, however longer earth leads are 
available. Other supplied options with 
the probes are: a retractable hook, IC 
test tip, tip insulator, BNC adapter and 
trimming tool. In general the probes are 
of high quality. One of the probes sup­
plied to us though was faulty, having a 
loose switch within the probe body 
which led to misleading readings of the 
switch position.

In conclusion
Overall, the CS-2100A represents a 

good quality high performance 
oscilloscope, with many useful features. 
The extra two channels available from 
the external trigger inputs are very 
useful when checking digital circuitry 
where the lack of vertical sensitivity con­
trol is not important. The CRO should be 
a valuable addition to a well equipped 
laboratory and workshop for general 
purpose use and for analysis of high 
speed digital and analog signals.

For further information on both the 
TRIO CS-2100A oscilloscope and Green­
par probes, contact Parameters Pty Ltd, 
41 Herbert St, Artarmon, NSW. Phone 
439 3288. Telex AA 25021. Recom­
mended retail price of the CS-2100A is 
$2495 ex. tax. The price incuding tax is 
$2844. Probes are available separately 
for $30 each or $34.50 including tax. 
(J.c.)

108 ELECTRONICS Australia, May, 1983



The Trio CS -21OOA 
100MHz oscilloscope

This versatile and compact oscilloscope from Trio-Kenwood of 
Japan has two channels which can each display an A and B trace 
on independent timebases. In addition the two external trigger in­
puts for the A and B traces can be used to provide four channels 
in all and a capability to display eight traces at the one time. A 
delay triggering facility is provided on the B trace. The maximum 
sweep speed is 2ns/division while the maximum sensitivity on 
channels 1 and 2 is 1 mV/division.

With modern high speed digital and RF 
circuitry, the need for a wide bandwidth 
oscilloscope becomes mandatory. View­
ing of digital signals for glitches and tim­
ing problems can easily be seen on a 
100MHz oscilloscope. Again, when view­
ing complex waveforms such as video 
signals or high frequency RF signals, the 
triggering facilities of a 100MHz 
oscilloscope enable a clean trace of the 
waveform on the screen. The TRIO 
CS-2100A is a modern 100MHz 
oscilloscope with some advanced 
features suitable for the above 
applications.

The CS-2100A is a single gun Cathode 
Ray Oscilloscope which displays many 
traces at the one time by using chopping 
and alternating techniques to rapidly 

switch the beam from one trace to 
another.

Two vertical sensitivity controls are 
available one each for the two main 
channels, CH1 and CH2. Each channel 
can display two traces, A and B which 
are separately controlled with the 
timebase. This allows four traces to be 
displayed at the one time, the A traces of 
CH1 and CH2 being controlled by one 
timebase and the B traces of CHI and 
CH2 controlled by the second timebase. 
In addition, the B trace can be delayed to 
display the waveform at a preset time 
after the A trace has triggered.

Two further channels are available, 
CH3 and CH4, which are normally used 
as the external trigger inputs of the A and 
B channels respectively. Again these 

display with both the A and B channels. 
With all channels selected up to eight 
traces can be displayed. Note, however, 
that CH3 and CH4 have only two sen­
sitivity settings at 0.1V/division and 
IV/division.

As must be expected with an 
oscilloscope of this complexity, the con­
trol panel has an abundance of knobs 
and switches although these have been 
arranged to simplify operation.

Commonly used controls, such as the 
vertical sensitivity, position and timebase 
controls are well spread apart and in 
convenient locations. In addition the 
front panel artwork is colour coded into 
sections which group the switches as to 
their control functions.

Considerable use is made of back-lit 
switches which glow when selected. 
These consist of transparent plastic but­
tons with a red LED behind each one. 
They aid considerably when operating 
the oscilloscope since the selected 
switch can be immediately seen. LEDs 
are used also to indicate power, trigger­
ing, for uncalibrated timebase and sen­
sitivity positions and when the vertical 
sensitivity is in the x5 position.

Channel 1 and Channel 2 each have a 
set of input controls. These are the ver­
tical sensitivity (V/division), vertical posi­
tion, 50ii/1M9 input impedance selec­
tion and input coupling (AC, DC, GND).

Vertical sensitivity for both CH1 and 
CH2 (pull-out knob) is switchable in 10 
steps from 5mV to 5V/division. The x5 
gain control increases sensitivity to 
1 mV/division. A variable calibration con­
trol allows a reduction of sensitivity from 
the calibration position.

The MODE control switches allow the 
selection of CH1, CH2, DUAL (both CH1 
and CH2), ADD (the addition of CH1 and 
CH2) and QUAD (display of CH1 to 
CH4). In addition when either DUAL or 
QUAD is selected, ALTernating or CHOP 
modes can be selected. The two remain­
ing switches are for CH2 inversion and 
for 20MHz bandwidth selection which 
eliminates higher frequency components 
on the screen.
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ALTRONICS ... ALTRONICS - ALTRONICS ... ALTRONIC

MUSICOLOCIR IV

$79.50K 5050 Stereo Rack Version

BANKCARD JETSIRVICE DELIVERY NEXT DAY BANKCARD JETSERVICE

Frankly, we felt AM was dead and buried for the serious 
audio buff — when EA told us their new wide band AM 
tuner had 16KHZ bandwidth and made AM sound like as 
never before - we were still not convinced. But on hearing 

^he New EA AM Tuner, >1 for one was astonished — AM 
Broadcasts now sound incredible, there is no other word 
for it. And the 9KHz whistle filter really works! The 
result is clear smooth sound reproduction that will be a 
joy to every constructor of this fantastic tuner project. 
The ALTRONICS Kit includes rack box and every last 
nut and bolt — even solder. Full instructions included. 
K 5200 ....................................................$249.00
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TRANSISTOR ASSISTED IGNITION 
WITH DWELL EXTENSION

THE INCREDIBLE SERIES 5000 FROM ETI 
SERIES 5000 1/3 OCTAVE GRAPHIC EQUALIZER 

Another brilliant DAVID TILBROOK no compromise design

The Altronics Kit includes all components 
for the modifications, detailed by Electronics 

Australia Feb. 1983.
Yes, it’s bad enough paying $2.00 a gallon for 
petrol without wasting a fortune on an out of 
tune engine. Fit this transistor assisted ignition 
kit in minutes and start saving money from 
the very next petrol stop. Easy to build!

SPECIFICATIONS:
Noise — at zero gain and 20 KHZ Bandwidth — 102 db. Distortion 1 KHZ — 
typically .007%. Bandwidth — 12HZ — 105 KHZ + 0 — 1 db. Boost/Cut + and 
— 14 db.
ALTRONICS EXCLUSIVES:
* All IC sockets provided * Quality series Racking Case supplied * Genuine 
Philips Syqnetics Low Noise 5534 1 C op amps supplied * Specially imported high 
accuracy linear slide potentiometers employed for precision control adjustment. 
(NOTE: Not compromise ‘‘Null Centre" types that some suppliers offer.)

K 5025 See ETI Magazine November 1982 $199.50

K 4010 . $35.00

THE EVER POPULAR 
MUSICOLOUR IV EA PROJECT

STUDIO FORMAT
ETI 5000 STEREO CONTROL PREAMPLIFIER

There have been countless accolades exclaiming this brilliant design by Australia’s 
top audio design engineer David Tilbrook — and with good reason!

Combination Colour Organ and Light Chaser. 
Four channel colour organ. Internal micro­
phone or connect to speakers for colour organ 
operation. (The lights connected to each 
channel pulse in beat to the music proportional 
to portion of frequency spectrum concerned.) 
Four chaser modes forward and reverse. Out­
put lamp load capacity a massive 2400 watts 
— that's 100 party globes. Full instructions 
and every last nut and bolt included. Great 
for parties, shop signs, display windows etc.

As a demonstration of our faith in this classic designed preamplifier we proudly 
release the STUDIO FORMAT 5000 PREAMP which includes some very worth­
while refinements as detailed here: —
* Gold plated RCA Jacks on all phono inputs ♦ 1 x pair gold plated RCA Line 
Plugs, supplied * Military spec. National Semiconductor LM 394's employed 
* Low capacitance screened cable, supplied; IC sockets provided throughout; 
Multicoloured led display * Metal film 1% resistors used throughout all audio 
circuitry » Pretinned PCB's * Satin Black brush finished, aluminium control knobs

DELUXE STUDIO FORMAT 5000 PREAMP KIT Complete kit
includes all ETI specified parts plus the Studio Format Package. Full instruction 
booklet included. SEE ETI MAG. JULY ‘81—OCT. ‘81 FOR FULL DETAILS.

$275.00K 5001

K5800. $89.50
See ETI 
facilitate 
surpasses

ETI 5000 STEREO MOSFET AMPLIFIER
magazine Jan. ‘81—April *81. New generation mosfet power semis 
David Tilbrook's classic power amplifier. Listening tests Pfove it 

even the best in conventional amplifiers in low fatique, high definition 
audio. Completely uncoloured crisp sound purity.

ELECTRONIC 
FLUORO STARTER

(SEE EA OCT. 1982)

Save a fortune on Flouro Tubes

★ Extends the life of your flouro tubes 
by 1.000's of hours

* Instant "ON" — no more flickering at 
switch on

K6300 $4.95

HIGH FIDELITY AM

EVEN BETTER: This beautifully 
engineered amp design is based 

principally on two identical printed 
circuit boards with a minimum 

of other wiring, thus enabling even 
a relative "beginner" to accomplish

building this project as long as the step by step instructions are followed. 
The A LT RON ICS Kit includes the DELUXE FINISH FRONT PANEL HEATSINK 
* Original specified chassis bar design case * All metal work finished satin black 
* Flux shorting strap transformers used to minimise hum ★ Low leakage power 

supply electrolytics
SPECIFICATIONS: Power Output: 100 watts into 8 ohms x 2. Frequency 
Response: 8 HZ - 20 KHZ + 0 db — .4 db. Noise: 116 db below full output. 
Input sensitivity: IV RMS for 100 W output. Distortion: Less than .001% at 
1 KHZ and full output. Stability: Unconditional stable.

COMPLETE MOSFET AMP KIT K 5005 . $299.00
Sounds every bit as good as FM 

With this absolutely brilliant 
EA Project

Project 82 AR12 See December EA

LOUDSPEAKER PROTECTION KIT

Protect your valuable loudspeaker system with this easy to build, professional 
appearance kit. This easy to construct kit, based on the latest ETI design (Oct. 
'82), provides both DC and overpower protection for your valuable Hi-Fi speakers. 
Self-powered unit disconnects the speakers within l/10th of a second of a fault 
occuring yet in no way effects the sound quality.
The ALTRONICS Kit comes in a superb 1 unit rack box including quality 
silk screened front panel.
EXCLUSIVES: * LED Monitoring of channel cutout * Fujitsu 10 amp relays 
* ALTRONICS Kit, stereo unit complete to last nut bolt and washer * input/ 
Output speaker cable terminals supplied.
Install it in minutes — no AC or DC connections required — simply connects 

into the left and right channel speaker lines.



PUBLIC ADDRESS AMPLIFIERS
The TPA 100 and TPA 150 professional quality Public Address Amplifiers are designed and built in Australia. They 
offer the professional installer outstanding performance, features and facilities not found as standard on any other 
brand. ★ XLR 3-31 connectors ★ Balanced mic inputs with LOW cut filters ★ Booster add on facility * 19" 
Industry Standard Rack Mounting Cabinets + Electronic Chime + Short Circuit and Overload protected.

Power Output
TPA 100 100W RMS
TPA 150 150W RMS

Harmonic Distortion
Less than 2% at rated output

Frequency Response
45 to 1 5000 Hz ± 3 db

Hum and Noise
Fundamental 80 db
Microphone 60 db
Auxiliary 70 db

Tone Controls
Bass ± 13 db at 100 Hz
Treble ± 13 db at 10 KHz

Outputs
4. 8. 50V. 70V. 100V Balanced 

Dimensions
430W X 250D X 138H (mm)

Weight
TPA 100 12kg
TPA 150 13.5kg

$379.00 TPA 100
$495.00 TPA 150

PB 150 Booster Amplifier
Power Output 

150W RMS
Harmonic Distortion

Less than 2% at rated output
Frequency Response 

45 to 15000 Mz
Hum and Noise 

80 db
Input Sensitivity 

1V At 10 K
Outputs

4. 8, 50V. 70V, 100V Balanced
Dimensions

430W X 250D X 138H (mm)

TPA 50/70/90 Amplifier
Power Output

TPA 50 25W RMS
TPA 70 50W RMS
TPA 90 70W RMS

Harmonic Distortion
Less than 1.5% at rated output 

Frequency Response
50 to 1 5000 Hz ± 3 db

Hum and Noise
Microphone 60 db
Auxiliary 70 db

Outputs
4. 8. 16. 70V. 100V unbalanced 

Dimensions
310W X 230D X 80H (mm)

Weight
TPA 50 3.8kg
TPA 70 4.3kg
TPA 90 5.1kg <IMt|gTRASo 

$201.«6 TPA TO 
$320.00 TPA 00

*AII prices are plus 20% sales tax if applicable. Dealer enquiries welcome. 
RPG RADIO PARTS GROUP PTY. LTD.

Head Office: 562 Spencer St, West Melbourne 3003. Telephone: (03) 329 7888. Telex 32980. 
▼ Southern Depot: 1103 Dandenong Rd, East Malvern 3145. Telephone: (03) 211 8122.
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2-18MHz amateur 
antennas from Traeger

Traeger Distributors (NSW) Pty Ltd has 
been appointed the sole Australian 
agent for Butternut Electronics Co of 
Texas, the manufacturers of the HSV-6 
vertical all-band amateur antenna. 
Traeger will also handle commercial 
antennas to the basic HSV-6 design, 
specified for frequency ranges from 
2-18MHz.

For further information contact Traeger 
Distributors, PO Box 348, Moree, NSW 
2400.

Tandy Electronics 
portable telephone

Tandy's answer to that "phone-bound'' 
feeling is a new "Porta-Phone" which 
allows use of the telephone up to 150 
metres from the connection point.

The Porta-Phone consists of two units, 
a mains-powered base and a portable 
phone which is said to be small enough 
to fit into a shirt pocket. When a call is 
sent or received the two units are linked 
by a transceiver in the base.

The portable unit accepts incoming 
calls and allows pushbutton dialling for 
outgoing calls. It will also store the last 
number dialled and re-dial it at the touch 
of a button.

The base unit contains a battery 
charger which recharges the battery of 
the handset every time it is placed in the 
cradle.

Retail price of the unit is $299.95. For 
further information contact your nearest 
Tandy Electronics store.

Remote control switching 
for household use

A household remote control appliance 
switching unit from the English company 
Home Automation Ltd is now available 
from their Australian agents, Lighting 
Energy Systems.

The Ripul system uses existing 
household wiring to send signals to con­
trol lights and appliances. Control signals 
are sent from a hand-held infrared 
transmitter to a sender unit plugged into 
a mains socket and passed along the wir­
ing to receiver units which are either 
wired into the mains or plugged into a

Low cost VHF marine transceiver

A new VHF marine transceiver from Dick Smith Electronics is claimed to be one 
of the lowest-priced units available. Features of the unit include built-in 
coverage of the 55 international channels in the 156-163 MHz marine band, 
Department of Communications approval (No. 274B033), power output of 
25W (the maximum permissible) and OTC approval for use with the 
Commission's "Seaphone" service, which enables link up with the telephone 
network.
The transceiver, catalog number D-1401, retails for $399 and is available from 
Dick Smith stores throughout Australia.

socket to control the light or appliance 
to be operated.

The hand-held transmitter has 16 chan­
nels for switching appliances or dimming 
lights according to the type of receiver. 
Each receiver has an adjustable address 
from one to 16 and can be selectively ac­
tivated by sending a signal to the cor­
responding address.

A programmable timer is also 
available, able to control up to four of 
the channels in any pattern of on/off 
switching. Each address panel has up to 
20 programmable time functions and 
can be programmed on a daily or weekly 
basis. Timing resolution is to the nearest 
minute and channels can be used for 
switching on radio or television recor­
ding equipment or lights and other ap­
pliances up to one week ahead.

The remote control unit is said to be 
able to be interfaced with any computer 
system, and larger units are available for 
industrial applications, including the 
switching of air conditioners, heaters and 
lighting.

For further information contact Lighting 
Energy Systems, 1 Leighton Place, 
Hornsby, NSW 2077.

Tools for electronics 
from Dick Smith

Dick Smith Electronics currently has 
available a new range of four stainless 
steel pliers including long nose, needle 
nose and flat nose types, at prices said to 
be much less than comparable stainless 
steel tools.

The full range is available from all Dick 
Smith Electronics stores at $7.75 each.

Warburton-Franki 
test equipment

Warburton-Franki has introduced a 
new low distortion oscillator, the Krohn- 
Hite Model 4400A. The oscillator pro­
vides a sine wave output covering the 
frequency range from 1Hz to 110kHz 
with distortion of less than .001%. Fre­
quency selection is via five decade 
multiplier pushbuttons and two 
calibrated vernier dials providing con­
tinuous coverage over the full range.

The unit provides both 6000 and 500 
outputs at a maximum level of 7V RMS. 
Four calibrated 20dB attentuation steps 
can be switched in by pushbuttons on 
the front panel and a 30dB vernier pro­
vides fine adjustments. Amplitude and 
frequency stability is claimed to vary by 
less than .001% for a 10% change in line 
voltage.

Also available from Warburton-Franki 
is a new series of DC/DC power modules 
from Stevens-Arnold of the United 
States. The 30W "WR" series uses a 
50kHz switching regulator which is 
claimed to be 80% efficient at loads of as 
little as 30% of full capacity.

Dimensions of the unit are 65 x 115 x 
21mm, in a shielded enclosure.

Full specifications can be obtained 
from your local Warburton Franki office 
or the head office at 372 Eastern Valley 
Way, Chatswood, NSW, 2067. *
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STORE LOCATIONS
NSW 145 Parramatta Rd 

T55 Terrace Level
AUBURN 
BANKST.

* NOW
37

STORES

799 Hay St., 
PERTH
Tel: 321 4357

648 0558
SQ.

613
552
818
531
147
162

Princes Hwy 
Oxford St 
George St 
Pittwater Rd 
Hume Hwy 
Pacific Hwy

Elizabeth Dr & Bathurst St 
396 Lane Cove Rd 
George & Smith Sts 
6 Bridge St 
125 York St
Tamworth Acde & Kable Ave 
1 73 Maitland Rd 
263 Keira St
31 5 Mann St.

ACT96 Gladstone St
VIC 260 Sydney Rd

B LAKEHURST 
BONDI JCT. 
BROADWAY 
BROOKVALE 
CHULLORA 
GORE HILL 
LIVERPOOL 
NORTH RYDE 
PARRAMATTA 
SYDNEY 
SYDNEY 
TAMWORTH 
TIGHES HILL 
WOLLONGONG 
GOSFORD 
FYSHWICK 
COBURG

707
546
387
211

4888 
7744 
1444
3777

Ross Smith Av & Nepean Hwy FRANKSTON
205 Melbourne Rd GEELONG
399 Lonsdale St MELBOURNE
Bridge Rd 8- Coronation Blvd RICHMOND 
Springvale & Dandenong RdsSPRINGVALE

93 0441 
642 8922 
439 5311 
600 9888

88 3855 
689 2188 
27 5051 
290 3377 
66 1961 
61 1896 
28 3800 
25 0235 
80 4944 
383 4455 
783 9144 
78 6766 
67 9834

Dear Customers,
Quite often, the products we advertise are so popular they run out within a few days Or 

unforeseen circumstances might hold up shipments so that advertised lines are not m 
the stores by the time the advert appears And very occasionally, an error might slip 

through our checks and appear in the advert (after all we re human too1) Please don t 
Name the store manager or staff they cannot solve a dock strike on the other side of the 

world, or fix an error that s appeared in punt If you re about to drive across town to pick 

up an advertised line why not play it safe and give the store a call first just in case 

Thanks
Dick Smith and Staff

DICK SMITH 
Electronics

MAIL ORDER CENTRE 
PO BOX 321, NORTH RYDE NSW 2113 
Telephone orders: (02) 888 3200

POST & PACKING CHARGES
ORDER VALUE

S5 00-S9 99
S10 00-S24 99

S25 00-S49 99

CHARGE 
$2.00 
$3.00 
$4.00

ORDER VALUE
S50 00-S99 00

SI00 00 or more

CHARGE 
$5.00 
$6.50

Charges are tor goods sent by post in Australia only — not airmail, overseas or road freight

QLD293 Adelaide St
1 66 Logan Rd
Gympie Rd & Hamilton St
Cnr. Ingham Rd. & Cowley St.

West End.
Cnr. Bowen &• Ruthven Sts. 

SA 60 Wright St
Main South & Flagstaff Rds
435 Main North Rd 

WA Wharf St & Albany Hwy
414 William St

BRISBANE 
BURANDA 
CHERMSIDE

428 
547 
229 
391

1614
0522
9377
6233

59 6255

TOWNSVILLE 
TOOWOOMBA 
ADELAIDE 
DARLINGTON 
ENFIELD 
CANNINGTON 
PERTH

Hay St(The Centre Way AcdejPERTH
TAS 25 Barrack St HOBART

72 5722
38 4300
212 1962 
298 8977 
260 6088
451 8666 
328 6944 
321 4357
31 0800 
504 409NZ 98 Carlton Gore Rd, Newmarket AUCKLAND

from 9am to 5 30pm (SaturdayAll Dick Smith stores its open
UOIIDQ 9am to 12 noon) except Queensland stores which open and 

O I Utit ilUUtlW close half hour earlier. Many stores ore open for late night 

trading. Phone your nearest store for details.

SPEEDY PHONE/BANKCARD 
ORDER SERVICE
Just phone your order and 
Bankcard details - it’s so simple!

(02) 888 2105 

ORDER ONLY ON THIS NUMBER 
ENQUIRES: |02) 888 3200

MAJOR RESELLERS
These are our major resellers. However, we cannot guarantee they will have advertised 

items in stock or at the prices advertised.

Atherton OLD: Jue Sues Rad.o Serv.ce. 55 Main St 91 1208 • Bend.go VIC: Sumner Electronics 7 
Edward St 43 1977 • Baliina NSW: A. Cummings & Co. 91-93 River St 86 2285 • Caima OLD .n. S “e.s. 79-8, McL.od S.. 51 2404 . Cott. NSW. Cott. H^oo.

Electronics 3 Coffs Plan. Pack A.e 52 5684 »Darwin N T Ken! El.cfron.cs 42 Stuar:H», 81 4749 • 
DarwinNT Vemron.es, 24-26 Kavanagh St • Denrlrquin NSW: Den. Electronics, 220 Cress,Si 81 3672 
East Maitland NSW East Maitland Eleetronics, Cor Laws b High Sts 33 7327 • Echoes VIC: Webster 
Electronics. 220 PacKenham St »Ger.ldion WA K6 Electronic. & Manne. 361 Mam T.rmce 21 2176 
• Gladstone QLD Purely Electronics. Shop 2. Cnr. Herben & Auckland Sts. 72 4321 «Gosford NSW 
Tomorrow s Electromcs & H.-Fi. 68 William St 24 7246 • Kingston TAS. Kingston Electronics. Channel 
Court 29 6802 • Launceston TAS Advanced Electronics 5a The Quadrant 31 7075 • Liamore NSW 
Decro Electric. 3A/6-18 Carnngton St Mackay QLD Stevens Electronics. 42 Victoria St 51 1723 
Maryborough QLD: Keller Electromcs. 218 Adela.de St. 21 4559 • Mt.Gambier SA: Hutcheson s Comm 5 
Elizabeth St 25 6404 • Mildura VIC McWilliam Electronics. 40 Lemon Ave 23 6410 • Morwell VIC 
Morwell Electromcs. 128 George St 34 6133 »Nambour QLD: Nambour Electronics. Shop 4 Lowen 
House Ann St 41 1604 • Orange NSW: M&W Electromcs. 1 73 Summer St 62 6491 •Penrith NSW 
Acorn Electromcs. Shop 1 2. 541 H.gh St. 36 1466 • Port Macquarie NSW: Hall Of Electromcs 11 3 Horton 
St 837 440 «Rockhampton QLD Purely Electronics. 15 East St 21 058 «Shepparton VIC G V Ele 
ctromcs Centre, 189b Corio St 21 8866 • Southport QLD Amateurs Parad.se, 121 Nerang St 32 26 
44 «Toowoomba QLD Hunt s Electronics. 18 Neil St. 32 967 7 • Townsville QLD Tropical TV. 49 
Fulham Rd V.ncent Village 79 1421 • Wagga NSW Wagga Wholesale Electronics. 82 Forsyth St • 
WodongaVIC A&M Electronics. 78a High St 24 4588 • Whyalla SA: Mellor Enterprises.Shop2.Forsythe 
St 45 4764
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New Products...
Product reviews, releases & services

Latest game has a built-in video display
Milton Bradley’s new home video game system, Vectrex, uses a 
vector graphics display and is said to be the only video game unit 
on the market which is independent of the home television set.

Vectrex uses a vector scan video 
display rather than the raster scan 
system used by television sets and incor­
porates its own 23cm high video 
monitor. Claimed advantages of vector 
display systems include finer points and 
faster line drawing. The principal disad­
vantage is that colour systems are much 
more expensive and accordingly the 
Vectrex uses a monochrome display 
with coloured plastic screen overlays for 
each game.

The Vectrex system consists of the 
screen with a resident games cartridge 
and a controller with proportional 
joystick and four control buttons. Sound 
effects including music, explosions and 
crowd sounds are produced by a 
General Instrument AY38912 sound 
generator chip and the unit is controlled 
by a Motorola 6809 microprocessor.

So far some 13 games cartridges have 
been made available for the system in­
cluding "Armour Attack", "Space Wars" 
and others that will be familiar to arcade 
game players.

The Vectrex unit is priced at "under 

$300" and will shortly be available at ma­
jor department stores throughout 
Australia.

Also from Milton Bradley is a new com­
puter chess game called the "Phantom" 
because the chess pieces move in­
dependently in response to a move by 
the human player.

Twelve levels of play are available 
from beginner to international tourna­
ment level, with each skill level increas­
ing the time taken for the computer to 
calculate its move. The human player 
can reverse the action of the game to 
return to an earlier position or to study 
the development of a game, and a "hint' 
function is also provided in which the 
computer will indicate strong moves 
based on the opponent's present 
position.

For the beginners there is an "illegal 
move" indicator, and the computer 
chess game can also be made to play 
against itself at any of the 12 levels of dif­
ficulty. Two human players can also use 
the board and chessmen, in which case 
the computer will store the moves made

by each side so that the game can be re­
played at any time.

For details of these and other Milton 
Bradley products contact the company 
at 9 Sydney Gate, Waterloo, NSW 2017.

Solar panel uses world’s largest silicon cell

A new solar panel from Photowatt In­
ternational uses what is claimed to be 
the world's largest silicon photovoltaic 
cells, 127mm in diameter.

The Photowatt ML7010 55W solar 
panel uses 36 of the cells connected in 
series and encapsulated in an aluminium 
frame with a tempered glass cover. Peak 
power output is quoted as 16.5V at 3.3 
amps.

Dimensions of the unit are 125.7 x 
49.5 x 3.8cm (length x width x height) 
and weight is given as 8.6kg.

The modules have been tested to en­

sure resistance to hailstorms, mechanical 
stresses, and temperature and humidity 
cycling. One test specifies the solar cell 
module as proof against hail stones of up 
to 3.2cm diameter, and each unit carries 
a two year guarantee.

Typical applications include remote 
communications stations, offshore plat­
forms and boats, irrigation installations, 
navigation aids and portable equipment.

The Photowatt modules are 
distributed in Australia by Amtex Elec­
tronics, PO Box 285, Chatswood, NSW 
2067. Phone (02)411 1323.

Exar, SMC chips 
from Total Electronics

A new precision waveform generator 
chip from Exar provides separate sine, 
triangle and square wave outputs at fre­
quencies from .001 Hz to 1MHz. Distor­
tion is quoted as typically 0.5% and the 
linearity of triangular, sawtooth and 
ramp voltages as 0.1% or better.

Output frequencies are programmed 
by selecting appropriate R-C com­
ponents and is virtually independent of 
supply voltage. All waveforms are 
available simultaneously from separate 
outputs and frequency, sweep and 
modulation can be controlled by apply­
ing voltages to the appropriate inputs.

Also from Exar Integrated Systems is 
the new XR-1 XR-W100 bipolar FET 
master chip, a semi-custom integrated 
circuit which contains a mixture of 
bipolar and junction field effect tran­
sistors and passive components. Devices 
can be configured and shipped in pro-
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Books & 
Literature

For the prospective radio amateur

THE NOVICE OPERATORS THEORY 
HANDBOOK by Graeme Scott 
(VK3ZR) and Sandy Brucesmith 
(VK2AD). Published by K. Bigger 
Locum Advertising, North Sydney, 
NSW. Soft covers, 205 x 280mm, 80 
pages. Illustrated with many circuit 
diagrams. ISBN 0 9593726 0 1. Price 
$6.50.

This book is aimed at those who aspire 
to pass the Novice Amateur Operator's 
Certificate of Proficiency (NAOCP), 
needed to obtain a Novice Amateur 
Operator's Licence. The basic concept is 
a book which contains all the informa­
tion needed to study for this exam, con­
densed to bare essentials, and isolated 
from irrelevant material which frequent­
ly hampers the student when trying to 
extract the essentials from broader texts.

As a further aid to the student, each 
chapter is terminated in an examination, 
multiple choice style, based on that 
chapter and at about the level likely to 
be encountered in the official examina­
tion. The student is advised to study 
each chapter, answer the exam ques­
tions, then check these against a table at 
the back of the book.

There is no doubt that the authors have 
managed to pack a vast amount of infor­
mation into one book. The first chapter, 
alone, for example, covering some 16 
pages, starts with atomic theory and 
finishes with decibels, having covered 
DC and AC theory, Ohm's Law, induc­
tance, capacitance, resonance (tuned cir­
cuits), transformers etc on the way!

Having acquired this groundwork, the 

reader moves on to chapter 2, Vacuum 
tubes; (3) Semiconductors; (4) Power 
supplies; (5) HF transmitters; (6) Morse 
transmitters; (7) AM transmitters; (8) SSB 
transmitters; (9) Receivers; (10) Propaga­
tion; (11) Transmission lines; (12) Anten­
nas; (13) Interference; (14) Test equip­
ment; (15) Circuit symbols; (16) Morse 
code; and (17) Answers to questions.

There are those who may question 
whether it is possible to condense all this 
into a mere 80 pages, even large ones, 
without defeating the original objective. 
In fact, the authors appear to have done 
a particularly good job and, if the stu­
dent is keen enough, he should be able 
to find the answers to most of his ques­
tions, either self inspired or at the end of 
each chapter.

Granted, some students may find that 
such a condensed text, alone, is not ade­
quate, but it should prove invaluable as a 
guide when studying more detailed 
texts. Again, it should be a most useful 
reference to those studying in club 
organised classes, where instructors can 
expand any particular subject which the 
student finds difficult.

Unfortunately, we did find a few 
statements open to query, particularly in 
the chapter on transmission lines. These 
include the implication that typical 
transmitters, intended to work into a 509 
load, present a source impedance of 
509, or that this is important anyway. 
Equally questionable is the suggestion 
that, in the event of an open circuit or 
short circuit at the load (antenna) end of 
the line, it is the standing waves which 
present a risk to an unprotected 
transmitter. (A short or open circuit 
would be at least as dangerous if they 
occurred right at the transmitter 
terminals.)

But what must be the prize howler is 
the statement, in the same section, that, 
"Telephone cables on poles have a 
characteristic impedance of 600 ohms."

Well, really!
But these criticisms aside — and they 

are, after all, only a very small part of the 
whole - the book must still be regarded 
as a serious and worthwhile contribution 
to the amateur study scene. It provides 
an excellent starting point for any pro­
spective candidate, offering both the 
basic information and a sense of the ex­

amination standard involved. At the 
modest price quoted, no candidate 
should be without it.

Our review copy came direct from the 
publisher. (P.G.W.)

And from the RSGB

A GUIDE TO AMATEUR RADIO by Pat 
Hawker (G3VA). Published 1983 (19th 
edition) by the Radio Society of Great 
Britain. Soft covers, 156 pages, 183 x 
245mm. Illustrated with circuit 
diagrams and photographs. ISBN 0 
900612 62 2. Price in UK £2.75.

The stated aim of this book is to assist 
the newcomer to learn more about the 
hobby, and to help obtain a transmitting 
licence. To this extent, at least, its objec­
tives run roughly parallel to those of the 
Australian "Novice Operators Theory 
Handbook" reviewed elsewhere in this 
issue.

Having said that, we would emphasise 
that we have no intention of comparing 
the two books, which have quite dif­
ferent approaches to the same subject. 
Suffice it to say that the two books 
would seem to complement each other 
very nicely and any prospective amateur 
with both volumes would be off to a 
good start, for a very modest outlay.

The RSGB is well known for its publica­
tions, including its "Handbook", and its 
monthly publication, "Radio Com­
munication". All are very highly 
respected, world wide, including 
previous editions of this book, which 
was first published in 1933. Similarly, the 
name Pat Hawker has become almost as 
well known in association with RSGB 
publications.

This edition is well up to the standards 
of its predecessors, but has been up­
dated considerably, particularly in regard 
to commercial equipment. Particularly 
useful is a list, covering some eight 
pages, of commercial amateur equip­
ment carrying British, American, and 
Japanese brand names, with a brief 
resume of each type number. While not 
all may be available on the Australian 
market, a great many are and the list is 
still valuable.
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GREAT NEW PROD
BALANCED MIC
TRANSFORMER $1Q OK

JAYCAR'S DIRECT IMPORT PRICES

19 rack 
cabinets

A true Mu-metal shielded unit for balanced 
applications.
Primary — 200 — 600 ohm CT (Balanced)
Secondary — 10 — 50K Unbalanced 
(Can be operated either way round) 
9mm bushing mount with flexible wire leads 
Frequency response 30 — 15kHz at mic level

STAGGERING VALUE 
ONLY $18.95

Cat MT4710
We also have a 10K:10K line isolating trans­
former (identical in appearance to above) at

ONLY $17.95
Cat MT4720

We have a great range of these cabinets. Beware of imitations that do not conform to IEC 
International dimensions!
(All units are 19“ (or 481 mm wide)
Cat. No 
HB5410 
HB5411 
HB5412 
HB5413 
HB5414 
HB5145

Height 
44mm (1%")

88mm (3%")

132mm (5’/«")

Colour 
Black 
Silver 
Black 
Silver 
Black 
Silver

We also have genuine RACK FRONT PANELS. These can either be used

Price 
$39.95 
$39.95 
$49.50 
$49.50 
$54.95 
$54.95
as blank fill-ins or 
thick with a light

SENNHEISER MUFFS
$5.95

PAIR

small projects can be mounted on the panel 
scratch finish and well anodised.

28 PIN ZIF 
SOCKET

itself. Each pane! is 2.5mm

Cat No Height Colour Price
HB5410 44mm (1%") Black $8.95
HB5411 Zf ft Silver $8.95
HB5412 88mm <3%") Black $11.95
HB5413 •• Silver $11.95
HB5414 132mm (5%") Black $14.95
HB5415 • • »» Silver $14.95

Genuine factory made spare foam earpads for 
the famous HD-414. We now have plenty of 
stock.

It's hard to 
popular 24

keep up with demand for the 
pin zero insertion force socket

however, we have had many requests for a 
28 pin version.

INSULATION DISPLACEMENT
CONNECTORS & RIBBON CABLE
I.D. Insulation displacement. The quick and 
reliable way of making multiple connections 
to computer peripheral connectors. Great for

Cat AA2011 $5.95 pair

Disk Drives, Printers etc. Crimp 
self and save a fortune.

them your-

HIGH SPEED LOGIC PROBE

QT2210
- DTL/TTL/HTL/CMOS/MOS compatible!!
— Pulse memory
— 10MHz input frequency (tested to 12MHz)
— i 50V input overload *

— Complete with leads. ONLY ’89s8

24 PIN ZIF SOCKET 
Cat. PI6522 16 pin DIP header

24 pin DIP header
PC edge connector 34 way
(Suits 5%" Disk Drives)
25 pin Cannon 'D' male 

25 pin Cannon 'D' female

IEC 320 240V APPLIANCE 
CONNECTOR

Some day all mains equipment will be fitted 
with these!
CHASSIS PLUG — Front or rear mount

— Accepts RH, LH, or straight 
IEC 320 standard line skt.

— Simplifies 240V wiring
— Quick connect/solder 

terminals
Cat PP2302
LINE CORD/SOCKET

ONLY $2.95

$12.95

$17.95

$1.50/metre16 way cable

WM4506

$8.95
$8.95

PI6550
PI6555
PI6560

PI6575
PI6576
WM4502
WM4504

$1.99
$2.50
$8.50

25 way (for DB25's & 24 way DIP 
$2.50/metre

34 way for Disk Drives $3.45/m

Cat XC2020 $45.00

VALUE!
Cat PB8810 WBDN 100 holes

FUEL FLOW 
SENSOR 

NEW
LOW 

PRICE

As used in the EA Fuel Consumption Meter. 
(Ref: EA March 1983)
The original, accurate fuel flow meter. Delivers 
a TTL compatible pulse in linear proportion 
to fuel flow. Will measure flow of many 
low-viscosity liquids apart from fuel.

EXPERIMENTER 
BREADBOARDS

95

4.95

— 3 wire cord (A,N,E)
— Moulded line socket
— Strain relief grommet

— other end unterminated
Cat PS4302 $4.'

Great for 
computers
pulse directly 
vehicle. Simple 
provided.
Cat. XC2025

NORMALLY $59.50 SAVE $14.50

SPEEDO CABLE SENSOR 
BACK IN STOCK

Amazing $29.50

from
•3.45

precision electric speedos, car
etc. Provides TTL compatible 

proportional to speed of 
fitting with instructions

$29.50

Cat 
Cat 
Cat 
Cat

PB8812 WBTN 640 holes 
PB8814 WB2N 840 holes 
PB8816 WB4N 1680 holes
PB8818 WB6N 2420 holes

$3.45
$10.95
$16.95
$29.50
$45.00



review provides an excellent example of 
modern operatic production at its most 
highly professional.

The opera is full of delightful melodies, 
although none has yet reached the 
popularity of those from better known 
works. But played with refined en­
thusiasm by a deliciously sounding or­
chestra under Riccardo Chailly, it should 
relax you, whatever your mood.

I have one real objection, however — 
considering the period at which it was 
written: should the musical recitatives be 
accompanied on a harpsichord? Though 
it sounds charming, it still sounds 
anachronistic to me. For the rest, it is a 
set that every Rossini-lover should ac­
quire. (J.R.)

MEET THE BUSKERS!
A LITTLE STREET MUSIC. - The Cam­

bridge Buskers (Michael Copley and 
David Ingram) in a recital of popular 
short pieces of "classical" music on 
various instruments. DGG Stereo 
Analog Disc 2536 414.

This unusual production makes a 
delightful minor art out of busking, not 
only in its musical side but also by the 
elegant way it's presented.

Busking must have been started by 
beggars making some sort of noise to at­
tract the attention of passers-by. Music 
was adopted to show they were 
prepared to work — an important factor 
in influencing some contributors to feel 
they were getting a return for their 
money. But never before have these 
street performers, however good, 
achieved the almost universal success of 
the two on this handsomely made disc.

They met at Cambridge, England, 
where Copley was studying advanced 
music and Ingram French and Russian. 
According to the sleeve notes, they were 
on a visit to London when they found 
themselves without the fare back to 
Cambridge. So they busked to get it. 
(The notes don't explain how they hap­
pened to have an assortment of musical 
instruments so conveniently with them!)

They were so encouraged by the "take" 
that they repeated the act in many cities 
in the UK and on the Continent. Then

STEREO VIDEO CASSETTE
Ivan Rebroff in concert
IVAN REBROFF IN CONCERT. Colour 

video cassette with mono compatible 
stereo sound. Recorded in the 
Melbourne Town Hall, October 1982.
Running time 84 minutes. From South 
Pacific Video Pty Ltd, distributed 
through Star Video.

My first encounter with this (VHS) 
cassette really set me back. The picture 
came up on screen, bright and colourful 
enough to promise something rather 
special. But, alas; when Ivan Rebroff 
came on stage and opened his mouth to 
sing, no words issued forth - just a 
delayed echo from the depths of the 
Melbourne Town Hall.

I couldn't believe that the cassette was 
supposed to sound that way and only 
one explanation seemed possible: the 
stereo soundtracks had been recorded 
out of phase and, since I was playing it 
on a mono VCR, the centre image was 
cancelling instead of adding.

It transpired that I had received my 
review copy from a faulty batch and that 
it wasn't the first time such a thing had 
happened in the short history of stereo 
video cassettes. They will play on a 
stereo VCR - albiet with a rather vague 
centre sound-image — but they are not 
mono compatible.

The replacement cassette presented 
no problems, and the original went back 
to be re-recorded. So to the contents:

Ivan Rebroff here performs on stage in 
full Russian garb, beginning with fur 
headgear and a heavy, full-length fur 
coat, which looks weirdly out place 
under the blazing lights of the 
Melbourne Town Hall in October. He 
has an amazing vocal range from a deep 
basso to a powerful high pitched falset­
to, with the ability to glide from one to 
the other. It is startling, if nothing else.

He is supported by a group of very 
talented musicians, also in ethnic 
costume, who feature separately during 
the concert, playing piano and grand 
organ, violin, guitars, and accordian.

The program which, on cassette, runs 
for 84 minutes, comprises a long open­

some enterprising producer at DCC 
thought it might be a good idea to 
record them. It was!

By the way don't forget that Copley 
was already an accomplished musician, 
while his partner, between his French 
and Russian studies, had achieved more 
than competence on the piano­
accordion. Copley's major contribution 
to this recital is made on an astonishing 
variety of instruments - flute, sopranino 
recorder, piccolo, octave soprano 
recorder, descant recorder and tonette.

ing bracket of Russian songs by Ivan 
Rebroff, followed by other brackets 
which embrace established favourites 
like "Volga Boatman", "Ol' Man River", 
"Nobody Knows The Trouble ...", 
Handel's "Largo", selections from "Fid­
dler On The Roof", and "Lara's Theme".

The cassette notes describe the perfor­
mance as "dramatic and flamboyant" 
and that is not an overstatement. The au­
dience, which I would judge to have had 
a strong ethnic background, seems to 
have loved the occasion but, as viewed 
through the intimacy of a video close-up 
lens, the stage mannerisms of the group 
were a bit much for this matter-of-fact 
reviewer.

I felt more comfortable with that por­
tion of the concert where they left the 
stage and did their thing — wandering 
minstrel style — in the aisles.

On the positive side, a lot of planning 
and skill has gone into the presentation 
of this cassette and the "spontaneous" 
segment from the body of the hall would 
have been a disaster if Ivan Rebroff in 
particular had not always been aware of 
exactly what was going on.

The picture quality is excellent and, 
played on a normal mono VCR, which 
most viewers will have, the sound quali­
ty is well up to normal video cassette 
standards. Not hifi, of course, but 
acceptable.

As to the concert overall, your enjoy­
ment will depend largely on whether 
you can accept the sponsor's own 
description "flamboyant". If you can't, 
the stage mannerisms close-up will put 
you off. (W.N.W.)

He is expert on all of them.
Ingram contents himself with discreet 

accompaniments and encouragement 
on the squeeze box. They are per­
sonable young men (pictured above) 
both looking as guileless as lambs. They 
still busk but they also do the same act in 
filled concert halls in the UK and Europe, 
as well as sessions on TV.

Their programs, all arranged by 
Copley, consist of short pieces and little 
bits of symphonies and other classical 
forms. Throughout, they never fail to
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RECORDS & TAPES

show good taste and cheek. But don't let 
their success encourage all but the very 
best of our younger musicians. The two 
on this disc are highly skilled and make 
the whole experience great fun. (J.R.)

LOTUSLAVSKI: “picturesque”
LOTUSLAVSKI — Concerto for Orchestra. 
JANACEK — Sinfonietta. Chicago Sym­

phony Orchestra conducted by Seiji 
Ozawa. World Record Club Stereo 
Analog Disc R 02181.

Although now in his early '70s, it is only 
during the last 10 years that Lotuslavski's 
music has received much attention out­
side his native Poland. He is a fiercely na­
tionalistic composer, but because he is 
Polish, don't expect to hear anything in 
his music at all like the Chopin Mazurkas. 
Rather be prepared for something like 
Penderecki's, not in actual sound but in 
vocabulary.

I suppose an umbrella description

DEVOTIONAL
... two generations
AGE TO AGE. Amy Grant with orchestra. 

Stereo, Myrrh MSB-6697. [From Word 
Records, Aust, 18-26 Canterbury 
Road, Heathmont, Vic 3135. Phone 
(03) 729 3777]

With management based in Nashville, 
Tennessee, USA, Amy Grant, I am told, 
just about heads the charts in terms of 
Australian Gospel record sales. That be­
ing the case, this latest release seems 
likely to strengthen her claim.

Without seeking to diminish Amy's 
own contribution, she certainly has a 
wealth of support, to judge by the jacket 
acknowledgments. Recorded in three 
different studios, mixed in a fourth venue 
and mastered at a fifth, there is abundant 
technical support.

Musically, she is backed by keyboards, 
bass, guitar, drums, percussion, sax­
ophone, woodwinds, harp, strings, and a 
10-strong vocal group on loan from 
Lamb and Lion Records. No wonder that 
they have been able to manage such 
variation in style from track to track.

Overall, the style would have to be 
described as soft rock, with a strong ap­
peal to younger age groups. But, even if 
it isn't your favourite musical format, the 
merit of the arrangements and perfor­
mance are undeniable. Indeed, I venture 
to suggest that some of the tracks will 
grab your attention, no matter how con­
servative your musical tastes.

continued

would be avant garde though most of 
the real avant garde wouldn't agree with 
you. Orchestrally he is a picturesque 
technician. His material grows on one 
with repetition and his public is constant­
ly expanding. It was not until the '50s 
that Lotuslavski's music became more 
contemporary than conventional.

It was the conductor Rowicki who 
commissioned him to write the concerto 
"to give the Warsaw Philharmonic 
something difficult to play". They got it! 
But, despite its many difficulties, it gets a 
fine understanding performance from 
Ozawa here.

The Concerto is unusual in form. Its 
first movement consists of two violently 
contrasted themes developed within 
seven distinct sections. This is followed 
by a nocturnal section of great beauty, 
whispered with the utmost sensitivity by 
the Chicago Symphony and all the more 
effective because it comes immediately 
after the violent dissensions of the first 
movement.

Amy Grant's diction and the nature of 
the mix is such that you will need some 
help with the lyrics but, fortunately, 
these are set out in full on an inner 
sleeve. The Gospel themes are relevant 
to young Christians:

In A Little While — I Have Decided — I 
Love a Lonely Day - Don't Run Away - 
Fat Baby — Sing Your Praise To The Lord 
— El Shaddai — Raining On The Inside — 
Got To Let It Go — Arms Of Love.

Technically, the sound quality is first 
rate and, if you're partial to modern rock 
style Gospel, you'll thoroughly enjoy this 
one. (W.N.W.)

☆ ☆ ☆

THERE'S A SONG IN MY HEART. Ten­
nessee Ernie Ford with orchestra and 
chorus. Stereo, Word WSB-8858.
[From Word Australia, 18-26 Canter­
bury Rd, Heathmont, Vic 3135. Phone 
(03) 729 3777]

When I dropped this record into the 
studio, our staff photographer professed 
surprise: "Good heavens ... is Ten­
nessee Ernie still making records?"

The answer is obviously yes, even

The whispering grows into an exhultant 
shout of a climax. Part of this movement, 
very fast but with no hint of scurrying, is 
contrasted this time with a run-of-the- 
mill Trio. The Finale is the longest move­
ment, made up of such classical forms as 
Passacaglia, Toccato and Finale which, 
by this time, you are ready to greet as 
old friends - not a difficult feat in this 
score.

To those brought up on these forms, 
there might be a tendency to thinl< they 
contain too many notes here. Still, 
remember that Rowicki wanted it to 
sound difficult.

I reviewed Janacek's Sinfonietta as 
recently as a couple of issues back — a 
performance by the Rotterdam under 
David Zinman. I feel I am not doing him 
an injustice when I write that I prefer 
Ozawa's performance on the reverse 
side of the Concerto as much sharper cut 
than Zinman's. And it also has the merit 
of underlining the marvels of Janacek's 
apparently ragged orchestration. Zinman 
is just a touch too smooth, too civilised. 
Ozawa makes Janacek's departure from 
the usual run of Western music more 
radical than Zinman. (J.R.)

though he is a contemporary of George 
Beverly Shea and already an established 
and mature Gospel soloist, when I first 
started these devotional review columns 
back in 1960.

Dressed and posed country style, he 
matches the setting with devotional 
songs sung in the C&W manner, featur­
ing a bouncing instrumental and vocal 
accompaniment, and substituting 
rhythm for the powerful, sustained tones 
that were his forte in younger days. The 
titles:

I'll Fly Away - His Hands - I'll Be A 
Friend To Jesus - If I Could Hear My 
Mother Pray - Ol' Wooded Brook - 
Leavin' On My Mind - Operator - Jesus 
Paid It All — He Knows What I Need — 
Amazing Grace.

Backing is by strings, piano, synthesiser, 
guitars, bass and drums, with vocals by 
The Waters Blush. The diction is good, 
and arrangements and backing are ex­
cellent, as also is the technical quality. It 
makes for pleasant family Gospel listen­
ing and should appeal especially to 
those who, over the years, have enjoyed 
the many recordings made by the now 
veteran Tennessee Ernie. (W.N.W.)
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BRAVISSIMO, DOMINGO, Volume Two. 
Stereo, 1982 from RCA ARM 4414.

With the visit of Luciano Pavarotti fresh 
in mind, and the attention the visit focus­
ed on operatic singers, this album of 
arias by world renowned tenor Placido 
Domingo holds a special interest. 
Perhaps I should add that the interest 
need not be confined to lovers of opera. 
The sheer quality of Domingo's voice 
and of the orchestral support attracts 
and holds one's attention from beginning 
to end. This, despite the fact that the jux­
taposition of one voice in so many roles 
tends to erode the dramatic context of 
the individual arias.

Without listing the titles of the actual 
arias, they come from: "Tosca" (Puccini); 
"Rigoletto" (Verdi); "Lohengrin" 
(Wagner); "La Juive" (Halevy); "Giordano" 
(Andrea Chenier); "II Travatore" (Verdi); 
"Martha" (Flotow); "Xerxes" (Handel); "La 
Navarraise" (Massenet); "Eugene Onegin" 
(Tchaikovsky).

Orchestras include the New Philhar- 
monia, the "Royal Philharmonic", the Na­
tional Philharmonic, the London Sym­
phony, and the Vienna Symphony.

The sound quality throughout is ex­
cellent and helpful notes by Richard 
Mohr round out what should prove, for 
most, a very enjoyable album. (W.N.W.)

☆ ☆ ☆

THE WAYWARD WIND. James Galway. 
Flute with orchestral and vocal back­
ing. Stereo, RCA APL14222.

When this album first made its debut 
on the airwaves, I faced one persistent 
question at home: "Are you going to get 
that one for review?" At the time I could 
only answer "maybe" but it did turn up 
and proved to be a happy addition to 
the family record library.

James Galway's versatility and skill as a 
flautist is legend but I doubt that you will 
hear it demonstrated in a more amusing

and convincing way than on his rendition 
here of "Duelin' Banjos", where he takes 
over the role of one of the banjos.

Recorded at Music City Music Hall, 
Nashville, Tennessee, James Galway has 
a wealth of support from vocalists and a 
children's choir, the Shelly Kurland Str­
ings (real and synthesised) plus piano, 
synthesiser, guitars, drums, bango and 
harmonica. They're not all used at once, 
of course, but they do add variety to a 
varied program:

The Homecoming — Don't It Make My 
Brown Eyes Blue — Duelin' Banjos — 
Shenandoah — Montana Skies — Piper, 
Piper - The Wayward Wind - Winter 
Sunset — Drifter — Smoky Pines — 
Shaman (Medicine Man) — Dreams.

Technically, the quality is excellent and 
the program should appeal strongly to 
those who enjoy James Galway in a 
relaxed and informal mood. (W.N.W.)

☆ ☆ ☆
GOON SHOW CLASSICS, Vol. 7. "The 

Man Who Never Was", "The Case Of 
The Missing CD Plates". Mono. BBC 
Records 2964 058. (From the World 
Record Club R-91422.)
If you're the slightest bit partial to a 

recording of the famous old BBC Radio 
Goon Show, you'll enjoy it.

Although the Goon Show had an enor­
mous following in its day, its devotees 
were predominantly listeners who had 
got to identify with the characters, the 
voices, the situations, the running gags 
and everything about the show.

Those not in this select group com­
monly tried in vain to follow the patter 
and noise - and then gave up!

The two episodes here are still very 
much the Goons but they're a bit more 
verbally transparent than others I have 
heard.

More than that, while the original 
episodes were broadcast respectively in 
February '58 and October '55, the album 
itself is dated September '80 and 
dedicated to the memory of the late 
Peter Sellers. It features two pictures of 
the young — and good looking — Sellers, 
plus a Spike Milligan and a Harry 
Secombe of the same era.

More than that, the full-colour front 
Cover cartoon is a beauty by CoonLand 
standards. It complements the episodes 
perfectly. (W.N.W.) £

★ BRIGHT STAR CRYSTALS
Specifications, Dimensions and data sheets available on request

BULK ORDERS: In addition to our normal range we can 
supply quantity orders (100 up) at very competitive 
prices. All we ask is 50% of cost with order balance 
30 days.
DELIVERY: 5-6 weeks from receipt of Order. Ring for 
quote: (03) 546 5076. Telex: AA 36004.
NEW NSW AGENT: APP Master Communications, CRYSTALS

CRYSTAL 
OVENS

AND OVEN 
OSCILLATOR 

UNITS

Sydney (02) 682 5044

BRIGHT STAR CRYSTALS
35 EILEEN RD, CLAYTON, VIC 
ALL MAIL TO: PO BOX 42, SPRINGVALE 3171

CRYSTAL UNITS 
FOR QUARTZ 
CRYSTAL CLOCK
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The Microbee

Z80 Expansion Port

2K Screen RAM

has arrived
■ÜÎM

Programmable 8 Bit I/O Port

Z80A PIO

RAM: 16K or 32K 
CMOS Non-Volatile

Programmable RS232 
Serial Port

6545 Programmable VDU 
Driver

Full Size 60 Key Positive 
Travel Keyboard

Integrated Software in ROM

Battery Backup

PCG Graphics RAM

Z80A Microprocessor

3.375 Mhz Clock Generator

Cassette Interface (300 and 
1200 Baud)

Character Generator ROM

Microbee, a world first totally new concept. Now with totally integrated software such as BASIC ^SPINE MOtN,TOR’ TERMINAL COMMUNICATION, the iew mSoBEE
mickobEE 32K IC represents a major breakthrough in microcomputer technology.

lCA^lplllerS now aji ? F^ST 3J75 Mhz’ a11 fitted with the new 6.0 ENHANCED 
MICROWORLD BASIC, all are capable of 64 by 16 or 80 by 24 screen formatting.
The MICROBEE IC series are software compatible with the earlier MICROBEES and owners of earlier BEES can 
eastly upgrade their machines. You get all the features that have made the MICROBEE what ‘YOUR COMPUTER’ 
calls one of the success stories of the Australian computer industry”, with bonus features like word processing 
communications, integrated BASIC and Z80 machine code operation, the MICROBEE IC series is the Meal 
educational/personal computer that you take home with you. ]
With almost 10,000 MICROBEES sold to date, a large base of highly original and effective software for games 

USeS- CAN YOU AFF0RD NOT T0 C0NS,DER this Australian designed Sauter’ for 
yum iicxi purcnase.

MICROBEE 16K IC $499
MICROBEE 32K IC $599

microbee «
AUSTRALIA’S OWN EDUCATIONAL AND PERSONAL COMPUTER
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Learning is Fun

16K PLUS
The 16K PLUS has built in features such as 
music generation, PCG high and low 
resolution graphics, with a screen display of 
16 lines each containing 64 upper and lower 
case characters. When you also consider all 
of the standard extras like continuous 
memory, built in printer and input/output 
interfaces and parallel port, 4.5 volt battery 
back-up and self testing BASIC in ROM, 
the Microbee 16K PLUS is unbeatable in its 
class.

Green Screen Monitor pictured is an optional extra.

32K PLUS
All of the standard features of the 16K Plus 
with twice as much usable RAM. When you 
add the new Wordbee ROM Pack, you have 
a powerful word processing capability which 
does a lot more than play the many games 
available for the Microbee. Add a printer 
and just see what you and your family can 
now do with your home computer.

449 microbee©
s549

AUSTRALIA’S OWN EDUCATIONAL AND PERSONAL COMPUTER
Designed and manufactured in Australia by

APPLIED TECHNOLOGY PTY LTD
Head Ottice/Showroom: 1 Pattison Avenue, Waitara 2077 N.S.W. 

Telephone: (02) 487 2711
Factory: 1 Debenham Road, West Gosford 2256 N.S.W. 

Telephone: (043) 24 2711 Telex: AA72767

For direct enquiries or the 
name of your nearest dealer, 
Phone: (02) 487 2711._______ CEAT2935
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Japanese challenge to IBM

National Panasonic’s
JB-3000 computer

The JB-3000 from National Panasonic is an elegantly styled 
state-of-the-art computer for the office or self-employed 
professional. Running MS-DOS, the JB-3000 is said to be 
compatible with the IBM Personal Computer, but includes 
features which may make it superior for some applications.

by PETER VERNON

Our review machine was initially sup­
plied without any software apart from 
the MS-DOS system disk. Since this disk 
contains two versions of Microsoft Basic 
and various utilities it was quite enough 
to get started and to develop an ap­
preciation of the qualities of the system.

Physically the JB-3000 is an attractive 
set-up. The low profile keyboard unit 
measures 430mmx220mm (WxD) and is 
not more than 38mm high, sloping to 
10mm at the front. A wrist rest is includ­
ed which is both comfortable and conve­
nient during long typing sessions.

The keyboard is connected by a coiled 
cable to the "logic unit" which contains 
the main processor board and slots for 
expansion options. The system supplied 
for this review included 96K of RAM and 
a dual 13.5cm minifloppy disk controller 
board. Interfaces for a Centronics type 

The keyboard of the IB-3000 is well laid-out, with colour-coded function keys and 
separate numeric keypad and is a pleasure to use.

printer and monochrome and colour 
video monitors are built in so these 
items do not take up expansion slots.

The logic unit itself is just 90mm high, 
435mm wide and 333mm deep and a 
30cm (diagonal) video display sits com­
fortably on top. The rear panel of the 
unit carries connections for RGB and 
monochrome video displays, a small 
reset button, volume control for the in­
ternal sound generating circuitry and the 
mains fuse and mains cord socket. A 
push button power switch is convenient­
ly located on the front of the unit with a 
small illuminated panel above the switch 
to indicate "power on". Overall the im­
pression is of careful engineering and at­
tention to detail.

The minifloppy disk drives are in 
separate cabinets not built in to the logic 
unit. Apart from saving space in the logic 

unit, this approach means that 20cm disk 
drives can be added with a minimum of 
fuss when more storage is required. The 
drives use a locking lever rather than the 
conventional flip-up doors, and are 
almost silent in operation. Each 13.5cm 
disk provides 160K of storage when 
formatted.

Apparently Technics are responsible 
for the styling of the unit, and the result 
is pleasing. The disk drives and colour 
monitor are in cream with a charcoal­
grey surround and front panel. The logic 
unit is also in cream enamel with a grey 
front panel decorated by an olive-green 
stripe.

The keyboard has a non-glare top sur­
face with the alphanumeric keys and 
separate numeric keypad in white. Con­
trol keys, special function keys and pro­
grammable keys are picked out in olive­
green.

The eight programmable function keys 
(16 functions with Shift) can be assigned 
command strings of up to 15 characters 
each. When Basic is first loaded these 
keys are assigned various Basic com­
mands, (their "default" values) such as 
LIST, LUST, etc, allowing entry of the 
keyword with a single key press. The 
operating system also uses the keys to 
assist command line editing and to set 
display modes and colours.

Basic also includes statements which 
allow these keys to interrupt a program 
as it is running and invoke specified sub­
routines, so that programmers can write 
routines which use the programmable 
keys for special purposes.

MS-DOS has a rather unusual com­
mand line editing facility. As commands 
to the operating system are entered they 
are sent to a single line "template" buffer 
and the user can copy this buffer, delete 
selected characters or add new 
characters with the programmable func­
tion keys. The template always holds the 
last command line entered and all MS- 
DOS commands, such as DEBUG and 
FILCOM can make use of this buffer 
when input is required from the ter­
minal. A command line can be repeated
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The system reviewed here includes dual 14cm disk drives and a dot matrix printer. Manuals for MS-DOS and Basic are at left.

with just two key-strokes, an incorrect 
command edited without re-typing the 
entire line, or minor variations of par­
ticular commands created with a 
minimum of typing.

Six other keys are included along the 
top of the keyboard, labelled "STOP", 
"COPY", "LABEL", "EC", "CLR" and 
"HOME". These keys are used in conjunc­
tion with the shift key. COPY in par­
ticular is notable. Whenever this key is 
pressed program execution will be 
suspended while the contents of the 
screen are copied to an attached dot 
matrix printer — excellent for producing 
hard copy of text and graphics. The 
JB-3021 dot matrix printer used for this 
review is covered in more detail later. 
Under MS-DOS these keys give the user 
the option of either copying a static CRT 
display to the printer or continuously 
outputting data to the screen and the 
printer at the same time.

A cluster of eight cursor control keys 
above the numeric keypad allows conve­
nient cursor movement and insertion 
and deletion of characters. Two of the 
keys, labelled with small scroll arrows, 
are not used by the operating system, or 
Basic.

The video display is normally in "mode 
two", with text in an 80-columnx25-line 
format. Graphics characters are available 
from the keyboard in this mode but col­
our cannot be used. Text is displayed in 
white characters on a black background 
on a colour monitor (a monochrome 
monitor can also be used).

We were supplied with an RGB colour 
monitor from Panasonic which provided 
an excellent display of both text and 
graphics. Text is displayed either in 

25 lines of 40 double size characters or 
as 25x80 character lines. The 40x25 
mode allows text display in any of eight 
colours on a background selected from 
the same eight-colour set. Some of these 
combinations such as green on green, 
are less than useful.

In the 80x25 line mode text is 
displayed as white on black. The display 
is stable, clearly readable and easy on 
the eyes thanks to the low-glare surface 
on the screen. Panasonic deserve full 
marks for this aspect of the system.

The inclusion of a 40x25 line display 
mode means that the JB-3000 could be 

ABS, ASC , ATN, AUTO, CALL, CDBL, CHAIN, CHR# , CI NT, CLEAR 
CLOSE, COMMON, CONT, COS, CSNG, CSRLIN, CUI/CUS.CUD, DATA 
DATE#.DEF FN, DEFINT/SNG/DBL/STR, DEF SEG,DEF USR, DELETE 
DIM, EDIT, END. EOF, ERASE, ERR, ERL, ERROR, EXP, FIELD 
FILES, FIX. FOR....NEXT, FRE, GET, GOSUB, GOTO, HEX#, INP 
IF....THEN...ELSE, INPUT, INPUT#, INSTR, INT, KILL, LEFT# 
LEN, LET, LINE INPUT, LINE INPUT#, LIST, LLIST, LOAD, LOC 
LOF, LOG, LP0S, LPRINT, LPRINT USING, LSET, RSET, MERGE 
MID#, MKIi/MKSi/MKD#, NAME, NEW,OCT#, ON..ERROR,ON..GOSUB 
ON...GOTO, OPEN, OPTION BASE, OUT, PEEK, POKE, POS, PRINT 
PRINT#,PRINT# USING,PUT, RANDOM!ZE,READ, REM, RENUM,RESET 
RESTORE, RESUME, RETURN, RIGHT#, RND, RUN, SAME, SGN, SIN 
SPACES. SPC, SQR, ‘STOP, STR#, STRING#, SWAP, SYSTEM, TAB 
TAN, TRON,TR0FF, USR, UAL, UARPTR, WAIT,WHILE..WEND,WIDTH 
WRITE, WRITE#

The statements and functions of Basic-86 are shown above. The table is reduced by 
20% from the original print-out of the IB-3021 dot matrix printer.

BEEP,BLOAD, BSAUE, CLS, COLOR, COM, DRAW,GET, KEY, KEYrn) 
LINE, LOCATE, ON COM, ON KEY, ON PEN, ON STRIG, OPEN CUM 
PAINT, PEN, PLAY, PSET, PRESET, PUT, SCREEN, SOUND, STICK 
STRIG, TIME#

Statements added by BasicA provide for control of graphics, sound, joysticks, a 
lightpen and the optional serial interface of the IB-3000.

used with a video monitor or converted 
television set which does not have the 
bandwidth to handle the 80-column 
format.

The operating system
Microsoft's MS-DOS provides a simple 

yet powerful series of commands and 
has a number of excellent features. First 
off, MS-DOS emulates calls to the 8-bit 
CP/M operating system so that most 
CP/M-80 assembly language programs 
can be made to work under MS-DOS 
with just minor modifications. The 
operating system itself is written in 8086
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code however, so users are not 
restricted by the inefficiencies of 
translated 8-bit code.

Other features of the operating system 
include the ability to re-direct input and 
output between the terminal console, a 
printer, and disk drives. There is no need 
to "log-in" disks, and the operating 
system will prompt the user to install the 
correct disk if a file is asked for which is 
not on the disk in current use. The built- 
in time and calendar functions also work 
with disk files, so that files include the 
time and date of the last modification in 
their directory data — a handy feature.

Software provided on the system disk 
includes Basic86, Microsoft's 16-bit Basic, 
and BasicA (for Advanced), which is the 
same Microsoft language with exten­
sions to handle sound and graphics. 
Keywords for each language are as 
shown in Tables 1 and 2.

MS-DOS, one of the operating systems 
available for the JB-3000, is the generic 
version of PC-DOS supplied with the IBM 
Personal Computer. Internal commands 
(those which are loaded into memory 
when the computer is turned on) include 
commands to check the directory of a 
disk, to copy, delete and re-name disk 
files or display their contents, and the 
time and date functions.

Other commands are held on disk until 
needed. These include the command in­
terpreter itself, disk formatting, com­
parison and checking facilities, a line 
editor and DEBUG, a machine language 
monitor program. DEBUG, unlike the 
equivalent CP/M-86 utility program, does 
not include an assembler, making it of 
less use to the programmer.

The Format command allows format­
ting of disks and optional copying of all 
system files to a new disk, so back-up is 
easy. Edlin, the line editor, can be used 
for preparation of programs or other text 
and is a useful complement to more 
sophisticated word processing pro­
grams. DIR, used to check the contents 
of a disk directory, displays the file name 
and size of a file and the time and date of 
the last modification, a useful feature 
which is not provided by CP/M-86.

Two versions of Basic
Both Basic86 and BasicA are supplied 

with the JB-3000. Basic86 is a 16-bit ver­
sion of Microsoft's version 5 interpreter 
while BasicA includes extensions for 
graphics and sound functions and incor­
porates an excellent screen editor which 
makes full use of the cursor control keys 
of the computer.

BasicA includes two "sub-languages", 
one for graphics and the other for sound 
and music generation. In addition it has 
extensions for handling a lightpen,

Graphics resolution and text in the 40-column mode are shown in this photograph of 
the screen of the IB-3000. On the screen the graphics design is in eight colours.

joysticks, and the programmable func­
tion keys of the computer. A Basic com­
piler is also available.

A single manual is included covering 
both Basic interpreters and noting those 
statements and functions of BasicA 
which are not implemented in Basic86. 
In addition to sound and graphics func­
tions these include BLOAD and BSAVE 
for loading and saving a binary image of 
memory on a specified device.

While most useful for machine 
language programs these statements are 
not restricted, and may, for example, be 
used to store a copy of a screen image 
on disk and restore it when required.

Also included in BasicA but not in 
Basic86 is the COM statement for con­
trol of optional communications ports, 
KEY, for defining and listing assignments 
of the programmable function keys, 
LOCATE, for control of cursor position 
on the screen and TIME$ for reading the 
value of the on-board timer. In short, 
Basic86 is a standard implementation of 
Basic for 16-bit machines while BasicA is 
adapted to the hardware features of the 
JB-3000.

The graphics functions are exceptional. 
What Panasonic calls "low resolution" 

! "#ÍZ&Z O*+ ,-.70123456789: ;<=>92ABCDEFGHIJKLMNOPQRSTUUWXYZ[\]A_' 
abcde-f gh i Jk 1 mnopqrstuvwxyz < i | | |UM I 1 H F—— I In u n u °

The character set of the IB-3021 dot matrix printer is shown above reduced by 20%. 
The graphics symbols and lapanese katakana character set can be redefined by the 
programmer and the printer is also capable of high resolution dot graphics.

44 i-^l H-

mode provides a display of 320x200 pix­
els, in eight colours. Medium resolution 
is 640x200 while high resolution is 
640x400 pixels. Both these last modes 
are available in monochrome only and 
display text and graphics characters in 
the 80 column x 25 line format. The 
highest resolution mode, 600x400 pix­
els, exhibits a disturbing flicker though, 
presumably because of the time taken to 
refresh the 32K bit-mapped display in 
this mode.

In low resolution the screen displays 
characters on a 40x25 format but allows 
the use of the full set of graphics 
statements of BasicA.

Anyone who has used the Tandy Color 
Computer will be familiar with 
Microsoft's graphics language. 
Statements are included to set or reset 
individual pixels, test the status of a pix­
el, draw lines between two specified 
end-points or lines relative to one 
specified point, draw circles and curves 
and PAINT areas of the screen until a 
specified border colour is encountered. 
These statements take parameters in the 
form of absolute or relative co-ordinates 
and a DRAW statement is also available 
which takes a string of motion com-
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EA APRIL 83

EA MARCH ’83EA APRIL 83

for PCB version
for Touch-lamp Dimmer

SÊŒCTÂLOTT

"Who
EA September 81 ETI May 80

help.

$85.00$24.50

$19.90FUZZBOX
$19.95

Sound like Darth Vader
VOICE CANCELLER$38.50TV CRO ADAPTOR

Includes

$22.50

LOUD SPEAKER PROTECTOROct 82 ETI
ETI 455 March 80

$32.50

$45.00METER

EA August 80

Ever wondered how your voice substituted for your favourite 
vocalists would sound, well now its possible! You can 
cancel out the lead vocal on almost any stereo record and 
substitute your own voice or musical instrument. EA April

A general purpose 150W Mosfet Power Amp Module 
Here's a high power, general purpose Power Amplifier 
Module for guitar and PA applications employing rugged, 
reliable Mosfets in the output. ETI 499 March 82

ANALOGUE AND DIGITAL
STORAGE CRO KIT $189.00

fuss, no 
Seriously 
build this

DIGITAL 
CAPACITANCE

project and you can distort the waveform. It produces a 
sound which is buzzy (like politicians at election time). EA
February 81

,v CRO

Store and record non-repetitive Analogue Signals. E A 
March 81

Plug Pack. EA August 80

STEREO 
SIMULATOR

7-SLOT 
S100 
MOTHER 
BOARD

PHOTON 
TORPEDO 
GAME

Cost does not include the cost of the fuel 
and distance sensors.

Self-contained version will cost approx M 

(does not include plugpack supply)

DIGITAL ENG. ANALYSER
$48.50

wants to be a millionaire 
I do. "Selectalott" could 
It will select random

Ji
Simple Fuzz Box for electric guitars. The no 
nonsense Fuzz Box. Confused — So are we. 
though if you want a sound with a difference,

CYLON VOICE EA December 80150W MOSFET POWER
AMP ।
$79.00 JBR* J
Plus Transformer 

$43.50
Plus Heatsink Drilled.
Tapped and Black
Anodised $42.50

ANALOG FUEL 
CONSUMPTION METER

numbers without superstition or 
bias ... It could be you. EA 
December 80

Our Price 
$169.00

Capacitance 
Meter which 
measures from
1 pF to 99.99uF in 
just three ranges 
It's simple to use 
and features a big 
bright four-digit 
display with 
automatic 
updating and 
decimal points
EA March 80

ELECTRONIC 
DUMMY LOAD
$99.00

ith this unit you can test 
power supplies at currents 
up to 15 Amps and 
Voltages up to 60 Volts. It 
can "sink" up to 200 Watts 
on a static test and you can 
modulate the load to 
perform dynamic tests ETI 
147 October 80

and

for the remote extension.

ETI’S BRILLIANT NEW 
DIRECT-CONNECT COMPUTER MODEM

Employs unique 'Commutated Filter' design overcoming virtually all the 
problems involved with conventional modems.
Super flexible unit facilitates communications between computers over cables, 
the telephone network and radio links. „n_,vc
Unit connects to a standard RS 232 interface and is capable of both 1200/75 
Baud and 300/300 Baud transmission and reception * Line switching; answer 

and dialing facilities on board. . , _
EXCLUSIVES: ★ Plated through, double sided PCB ★ Complete set of IC 
sockets ★ Kit requires 85 IN914 Diodes for programming these are included * 
Ceralock resonator and matching balanced load capacitor used for long life and 
high accuracy ★ Telecom approved isolating transformer and Reed relays 

included.

TOUCH-LAMP 
DIMMER

Current cost of parts 
for this project 
approximately

ROD IRVING ELECTRONICS IS YOUR No. 1 KIT SUPPLIER

ROD IRVING ELECTRONICS — your mail order specialists
GeneraHEnqthHes: (03) 489 8131 425 HIGH ST, NORTHCOTE, VICTORIA 3070 Mail Order Hot Line (03) 481 1436
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APPLICATIONS SOFTWARE
The Computer Company, who 

distribute the JB-3000 in Australia, 
claim that the machine is compatible 
with software written for the IBM 
Personal Computer under MS-DOS. 
If this claim is interpreted to mean 
that standard disks can be taken 
from the PC and run without 
modification on the JB-3000 it is not 
quite correct. It is necessary to first 
re-format the disks using special 
“emulator” software available with 
the Panasonic computer.

A demonstration of the JB-3000 
by the suppliers showed both Word­
Star and Dbase II software running 
on the system. The Multiplan elec­
tronic spread-sheet and other 
Microsoft packages are also 
available together with a variety of 
complete packages for retailers, the 
hotel trade and real estate applica­
tions. There is even a “Church Con­
tributions Package”.

Other “vertical market” applica­
tions packages will be available and 
a number of educational and enter­
tainment packages are listed in The 
Computer Company’s promotional 
material.

An independent company, Attache 
Software Pty Ltd is also producing 
software for the JB-3000. This 
series of programs is being specially 
written to take advantage of the high 
resolution colour graphics and large 
disk capacity of the Panasonic com­
puter, and is being promoted as set­
ting new standards for ease of use 
and documentation in the software 
market. The accent will be on 
business applications, with a general 
ledger and accounting programs the 
first releases.

WordStar
WordStar 3.0 is currently available 

for the JB-3000. This word process­
ing program from MicroPro Interna­
tional is supplied on a 14cm diskette 
accompanied by a hefty manual in a 
ring binder and a spiral bound train­
ing guide. The manual is heavy go­
ing. As one author has put it “Word­
Star, like all of MicroPro’s software, 
is an impressive program but the 
manuals that explain it tend to be in­
timidating, repetitive and stuffy.” (Ar­
thur Naiman, Introduction to Word­
Star, Sybex, 1982.) The training 
guide is more useful. It contains a 
"short course” and an intermediate 
training course with practice exer­
cises and examples to help the new

DIRECTORY of disk fi:
WLE.BAK CHKDSK.COM COMMAND.COM DISKCOMP,COM DISKCOPY.COM

Mm.uOM HSU.COM WSMSGS.WR WS0VLYÎ .OUR

WordStar in action. The photo shows the "no file" manual prior to beginning an 
editing session.

user, and is conveniently organised 
for use as a desk-top reference.

WordStar is known for its on­
screen menus and use of Control 
keys to call up all functions. The 
main menu takes up the top half of 
the screen, although it can be sup­
pressed if not desired. Supplemen­
tary menus cover the three levels of 
explanation of each command, 
block-move operations, printing op­
tions, commands for moving the cur­
sor through large areas of text, and 
on-screen formatting. At help level 3 
(the most extensive), explanatory 
menus can take up to half the screen 
space. Each menu is called up from 
disk when required by a Control­
character key combination.

No attempt has been made to con­
figure this version of the program to 
the JB-3000, so control keys must 
still be used. The cursor control keys 
and programmable function keys of 
the JB-3000 are inoperative — a pi­
ty, because these features would 
make WordStar considerably easier 
for the new user.

The problem is that with so many 
options and such flexibility, Word­
Star is correspondingly difficult to 
learn. There are literally hundreds of 
functions available to the user, many 
of them called into action by com­
binations of two or three control key 
codes. The on-screen menus are of 
little use, cluttering the screen while 
providing insufficient detail to be 
helpful, and the training manual can 
take the user only so far. Of course, 
not all features are required in any 
particular application and a subset of 
commands can be learned quickly. 
The problem with this approach 
however is the lingering feeling of 

overkill. Many of the options 
available will remain unused in typical 
applications, simply adding to the 
complexity of the program without 
benefiting the user. Anyone con­
sidering WordStar should expect to 
take several weeks of extensive use 
to learn to use the program 
effectively.

There are at least two approaches 
to WordStar on the JB-3000. 
Readers already familiar with Word­
Star will find the JB-3000 implemen­
tation to be absolutely standard 
while operation is enhanced by the 
quality of the system’s keyboard and 
display.

Those considering the JB-3000 
computer and looking for a word pro­
cessor to run on it may prefer some 
other program which makes better 
use of the “added extras” such as 
function keys and colour capability. 
They may object to a program which 
takes no advantage of the 
sophisticated features of the com­
puter they have paid for. Ultimately 
the decision must rest with the user, 
and made on the basis of previous 
experience, the type of work to 
which the program will be put and 
the proportion of time the computer 
will be used for word processing.

The choice of a word processing 
program is very much a matter of in­
dividual taste. There can be 
arguments on the merits of using 
special function keys as against 
Control-key combinations, whether 
menus should be constantly on view 
on the screen and whether the basic 
mode of operation inserts new 
characters into existing text or over­
writes the old text.

Certainly control keys while harder 
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to remember are faster for a touch­
typist who need not move fingers 
from the standard keys to invoke 
particular commands. Programmable 
and special function keys are con­
versely easier to learn but can slow 
down a touch-typist considerably.

On the other two points WordStar 
provides a choice. The menu display 
on the screen can be deleted, and 
the Insert function (normally on) can 
be altered to a “type over" function 
with the press of two keys 
(Control-V).

Multiplan
We were also supplied with 

Microsoft’s Multiplan, a spreadsheet 
calculator. This program makes full 
use of the facilities of the computer, 
using the cursor control keys and 
special function keys to move 
around the spreadsheet and to call 
up various operations. Audible feed­
back is also provided to indicate that 
the computer has accepted the 
user’s command and to indicate 
errors.

Multiplan is an impressive pro­
gram, and the comprehensive in­
struction manual is clearly written, 
taking user step-by-step through the 
creation and editing of spreadsheets 
as well as providing a complete and 
detailed reference to all facilities 
available. As far as instruction 
manuals go this is one of the best we 
have seen.

In addition to the manual the pro­
gram also includes an extensive 
series of on-screen explanations and 
descriptions of commands, which 
can be viewed at any time without in­
terfering with work in progress.

Multiplan allows the user to set up 
an array of rows and columns, with 
each “cell” of the array containing 
either a name, a heading or a 
numeric value or a form the result of 
a calcu specified calculation. A 
single cell or a range of cells can be 
copied or repeated across the 
spreadsheet, edited, or referred to 
by name by other cells. Calculations 
based on the contents of any group 
of cells can be instantly updated 
when the contents of those cells are 
changed.

Multiplan shines as an aid in finan­
cial modelling and planning, 
business budgeting and decision 
making. Once the user has acquired 
some skill in using the program it can 
be turned to almost any application. 
Multiplan and the JB-3000 work 
together well, each bringing out the 
virtues of the other — power, flex­
ibility, and ease of use.

W® (MiteiaaO (Pamassroö© ©(B=®©@©
mands and allows rotation and scaling of 
drawings.

Also available are the statements GET 
and PUT, which allow specified areas of 
the screen display to be stored as an ar­
ray and then placed back on the screen, 
perhaps in a new position, or altered us­
ing one of the operators PSET, PRESET, 
AND, OR or XOR, which combine the 
contents of the array with the data 
already on the screen in a variety of 
ways.

All in all the graphics statements allow 
a great deal of flexibility in making use of 
the JB-3OOO's excellent video display.

The sound statements are easy to use. 
SOUND X,T will produce a tone of fre­
quency XHz (between 37 and 32767Hz) 
with a duration of T "clock ticks". Clock 
ticks are produced by the internal timer 
at a rate of 18.2 a second and sound 
duration can be specified in the range 0 
to 65536 "ticks". Minimum duration is 
therefore around 55ms and the max­
imum is just over an hour.

The PLAY statement takes a string ex­
pression indicating the note to be 
played, the length of the note, tempo, 
and a variety of other musical effects. 
Seven octaves are covered by the sound 
generator but only one voice is provid­
ed. The volume of the sound produced 
is controlled by the knob on the rear 
panel of the logic unit.

Basic86 is a full-featured interpreted 
version of the language containing 116 
statements and functions, many of them 
with alternate forms and parameters. 
Hex and octal constants are supported 
and there is provision for calling in 
machine code sub-routines from within 

JB-3000 SPECIFICATIONS

Processor: Intel 8088
RAM: 96K with 32K video memory, expandable to 256K
ROM: 16K
Interfaces: Monochrome and RGB video outputs, parallel printer port 
RS-232C interface available as an option
Keyboard: 93 keys with 16 programmable functions, 6 special functions, 8 
cursor control and editing keys and numeric keypad.
Display: 80 x 25 or 40 x 25 double-size characters
Graphics: 320 x 200 resolution in 8 colours, 640 x 200 and 640 x 400 in 
monochrome. Text and graphics can be mixed in all modes
Sound: Single voice, 7 octave range
Disk drives: 14cm disks with 160K bytes storage per disk. Quad density 
14cm disks available shortly providing 720K bytes per disk. 20cm disk 
drives are also available, providing 1,2MB per disk. A hard disk drive will also 
be available, providing 8.3MB storage
System software: MS-DOS, BasicA, Basic-86 and compiled Basic, Cobol 
and Fortran and Pascal.
CP/M86 and MP/M (multi-user) available shortly, with ClS-Cobol, Pascal/M, 
CBasic and assembler.
A CP/M 2.2 to MS-DOS or CP/M-86 conversion utility is also available. 
Documentation: Generally good, although the quality of manuals for specific 
applications programs varies.

Basic. Both sequential and random ac­
cess disk files are also available.

Integer and single and double precision 
arithmetic are provided and control 
structures include WHILE . . . WEND in 
addition to the familiar IF .. . THEN . .. 
ELSE. Programs can also be chained 
together, either sharing all variables or 
only those designated as COMMON.

A full complement of error handling 
functions and the TRON and TROFF 
functions are included for ease of pro­
gram debugging.

Editing under Basic86 uses single letter 
keys combined with the control key to 
allow insertion and deletion within lines, 
cursor movement and addition of new 
statements. BasicA has a more conve­
nient screen-based editor which uses the 
insert and delete keys. A feature of the 
BasicA editor is that program lines can 
be edited anywhere on the screen. A 
program can be listed on the screen, for 
example, and the cursor moved to the 
desired position. Once edited the new 
line can be entered into the program as 
listed. This facility is in addition to the 
editing functions invoked by the EDIT 
command.

Basic86 allowed the user to specify 
start-up parameters such as the number 
of disk files to be used, the maximum 
record size and the highest memory 
location to be used by Basic.

The DEF SEC statement will be new to 
users of 8-bit machines. This statement is 
used to define the current 64K segment 
of memory which will be referenced by 
following instructions such as USR. 
Together with an offset specified in the 
program the statement will result in a
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GREAT NEW
ÆFROM JAYCAR the

■■ ELECTRONIC BOOK
^k SPECIALIST

COMPUTERS COMPUTERS COMPUTERS
CP/M PRIMER PET INTERFACING 8085A COOKBOOK
If you are a first time microcomputer user wanting to 
increase your technical knowledge or a veteran who wants 
to explore switching to the CP/M operating system, this 
book can help you find the answers. It's the only complete 
one stop source available on CP/M - the very popular 
operating system for 8080 8085 and Z80 based micro 
computers. Includes a complete list of CP/M compatible
software, too* 96 pages. 8'4 x 11 soft 
Cat BS0564

ONLY $24.95

Demonstrates how you can build numerous interfacing 
devices for your PET hardware. BASIC language programs 
are used throughout the book, so you should be familiar 
with this powerful programming language. The Commodore 
PET microcomputer has several special purpose interface 
connectors that ease the job of interfacing the computer 
to "real-world" hardware. Also includes a discussion of 
the microprocessor's internal architecture and general

$24.95

THE S-100 AND OTHER 
MICRO BUSES

2nd EDITION
The key to successful com 
puter system expansion is 1 
complete understanding of 
the bus system through 
which the computer com­
municates with peripherals. 
This book provides you that 
key, a general discussion of

¡nation of each of the 21 
most popular buses. Addi­
tional information is given 
which will help you inter­
face one type of bus tc 
another. 208 pages. 5'A x
8'4, soft.
Cat BS0566 $15.95

GREAT
VALUE
$15.95

Also available 6502 SOFT 
WARE DESIGN 
Cat. BS0578

APPLE INTERFACING
Apple interfacing helps you to understand the important 
task of successfully interfacing your Apple computer to a 
variety of electronic devices. Using this book, you will be 
able to perform useful experiments which will provide a 
much clearer understanding of the fundamentals of com­
puter interfacing and computer electronics. You will be 
better able to understand interactions between computer 
hardware and software so that you can effectively com 
municate with your Apple computer. 208 pages. 5'4 x 8'4

Cat. BS0568 $15.95

A BARGAIN AT $15.95

EXPERIMENTS IN 
ARTIFICIAL 

INTELLIGENCE FOR 
SMALL COMPUTERS

264 pages. 5'4 x 8'4

S25.9E

INTERFACE FOR $25.95

Cat. BS0580 $25.95

software/hardware interfacing, 
soft.
Cat. BS0576

Cat BS0604

PROGRAMMING AND 
INTERFACING THE 6502

WITH EXPERIMENTS
Excellent starting point for 
6502 based microcomputer 
novices and veterans alike 
who may not have much 
assembly langauge and pro 
gramming or chip level inter­
facing experience. Includes 
experiments and examples of 
simple I/O techniques, in­
structions, and chip level 
interfacing that can be re­
inforced with a low cost 
KIM. SYM. or AIM system. 
Helps you understand ail 
6502 based computer systems 
416 pages. 5’4 x 8'4, soft.

Conducts interesting and exciting experiments in arti­
ficial intelligence with this book, a small computer with 
extended BASIC, and some knowledge of the BASIC 
language The author first introduces you to artificial 
intelligence - the capability of a device to perform 
functions normally associated with human intelligence, 
such as game playing, problem solving, reasoning, créa 
tivity. and verbal communications. Then game playing 
programs, with a checkers-playing game as the main topic

Cat BS0512

ONLY $12.95
$12.95

TRS-80 INTERFACING 
BOOK 1

Written for users who have a fairly good understanding of 
Level II BASIC. Author John Titus introduces you to the 
various I/O signals used by the TRS 80 and explains how 
these signals can be used in a number of interesting and 
practical circuits. Numerous hands on experiments are
included. 192 pages. 5'4 x 8'4. soft 
Cat. BS0572

BOOK 1 $15.95

TRS-80 INTERFACING
BOOK 2

Provides you with a number of practical and useful ways to 
utilize your knowledge from Book 1. Applications include 
how to generate voltage and current signals used in a variety 
of control applications, how to measure unknown voltages 
how to drive high current and high voltage loads, and many 
more. Complete software programs are included. 256 pages
5'6 x 8'4. soft. 
Cat. BS0574

BOOK 2 $16.95

We have 
dozens of 
other 
books
Call in 
and 
browse

PROGRAMMING 
AINTiRMaN® 

THE 6502,

16—BIT
MICROPROCESSORS

Carefully steps you through the complex processes of 
programming and designing with the new and powerful 
16-bit microprocessors. The major advantages and dis 
advantages of these state of the-art devices are discussed 
and numerous benchmarks are provided to help you in your 
comparison of the chips. The book begins with a simple, 
straightforward review of the basics of microprocessor 
design and construction, and then takes an in-depth look 
at each of the most popular 16 bit microprocessors on the 
market today, including the 68000, 8086. Z8001/2. 9900 
and NS16000. 352 pages. 5'4 x 8'4. soft.
Cat BS0588 $24.95

16—BITS FOR $24.95

USING THE 6800 
MICROPROCESSOR

$15.95

$16.95

No special background
digital electronics is needed 
to use this book, which steps 
you through die conception, 
configuration, writing, and 
running of a variety of pro- 
grams that demonstrate the 
practical application of the 
powerful 6800 microproces­
sor. The unit's straightforward 
internal architecture, efficient 
instruction set. and sophisti 
cated support circuits are 
covered. 176 pages. 5'4 x 
8’4. soft.
Cat. BS0584

GREAT 
VALUE 
$14.95

REGULATED POWER 
SUPPLIES

(3rd Edition)
The newest, most compre­
hensive discussion of internal 
architecture and operation of 
the latest solid state regula­
tors. Thoroughly explains 
when regulated supplies are 
needed and how to incor­
porate them into your design 
projects. Discusses modem, 
practical circuitry including 
linear and switching circuits 
and late ICs. A valuable asset 
for any technician or egineer 
involved in servicing or design 
424 pages. 5'4 x 8’4, soft
Cat BS0526 $27.95

A design-it-yourself guide to 
developing a number of com­
pletely operational, low cost 
microcomputers around the 
8085A microprocessor. In­
cludes a discussion of all 
support hardware and 8085A 
family compatible chips. A 
tremendous amount of soft­
ware is already available for 
use on these systems. Almost 
anyone can learn to design 
an 8085A based microcom­
puter with the 8085A Cook­
book. 352 pages, 5'4 x 8'4.

GREAT 
VALUE 
$27.95

soft.
Cat. BS0592

ONLY 
$24.95

$24.95

Z-80 MICROCOMPUTER 
HANDBOOK

Designed to acquaint you with the hardware of the Z-80 
and to discuss the impressive software aspects of this "com­
puter on a chip". A number of chapters are devoted to the 
use of machine and assembly language. Also included is a 
discussion of many different microcomputers built around 
the Z-80. including the popular TRS-80. 304 pages, 5’4 x 
8'4, soft.
Cat. BS0594
Also available: Z-80 MICROCOMPUTE R DESIGN
PROJECTS. 208 pages.
Cat. BS0C96

GENERAL

$16.95

$23.95

SON OF CHEAP VIDEO
This sequel to The Cheap Video Cookbook provides a 
complete video display system which you can build for as 
little as S7. Likewise, transparency display can be created 
for under $1 by using a video circuit called "The Snuff- 
ler" which is completely described in chapter 2. This book 
makes cheap video even cheaper. 224 pages. 5’4 x 8’4, soft

RF CIRCUIT
DESIGN

A user-oriented text with a practical approach to the design
of RF amplifiers, impedance matching networks, and filters 
Can be used in cookbook fashion as a catalogue of useful 
circuits with component values. Utilizes a minimum of 
complex math. A valuable bridge between the classroom 
and "real world" application, and an excellent reference 
manual. 352 pages. 5'4 x SA, soft.
Cat. BS0530 $27.95

DESIGN OF PHASE- 
LOCKED LOOP CIRCUITS 

WITH EXPERIMENTS
An excellent introduction tp 
the theory, design and implé­
mentation pf phase-locked 
loop circuits using various 
TTL and CMOS devices. Use­
ful self-study course for the 
experimenter and for inclusion 
in college courses on control 
systems or linear ICs. Includes

DESIGN#

L°Y!hS»>8»«iWS

manufacturers data sheets ,
and describes the use of 
breadboarding aids in the 
wide range of laboratory 
type experiments. 256 pages
5'4 x 8'4. soft. 
Cat. BS0534 S15.95

VALUE AT
$15.95 A

$15.95

Son 
Of 
Cheap 
Video

CHEAP 
AT ONLY 
$15.95

THE CHEAP VIDEO 
COOKBOOK

Complete discussion of a new. low cost way to get words, 
pictures, and opcode out of your computer and onto any 
ordinary TV set. Don Lancaster outlines an easy-to-build 
seven IC circuit which you can build for less than $20. 
This circuit can be software-controlled to provide any 
alphanumeric or graphics format including high resolu 
tion (256 x 256) and a four colour mode. 256 pages.

Cat. BS0510

$14 95

cussion of the many types

Cat. BS0519 $21.00

Learn how to construct fil­
ters of all types including 
high-pass, low-pass, and band 
pass having Bessel. Chebyshev 
or Butterworth response 
characteristics. Easy to under­
stand — no advanced math 
or obscure theory is used. 
Active Filter Cookbook can 
be used as an introduction 
to active filter circuits or as a 
reference book for analysis 
and synthesis techniques for 
active filter specialists. 240 
pages. 5’4 x 8'4. soft.

ELECTRONIC MUSIC 
CIRCUITS

Written for computer and electronics hobbyists with an 
interest in music, as well as musicians and studio engineers. 
The author describes how to build a custom electronic 
music synthesiser, outlines numerous other circuit designs 
and then shows you how to modify them to achieve part­
icular responses. Many of the circuits can be used as special 
effects boxes for guitars and other musical instruments 
Approximately 288 pages. 5’4 x 8’4, soft.
Cat. BS0528

Cat. No 
BS0516 
BS0518 
BS0520 
BS0522 
BS0524 
BS0532 
BS0538 
BS0540 
BS0542 
BS0546 
BS0548 
BS0550 
BS0556 
BS0558 
BS0560 
BS0562 
BS0578 
BS0582 
BS0586 
BS0590 
BS0596 
BS0598

BS0600
BS0602
BS0606
BS0608

BS0614

$25.95

OTHER BOOKS
De sc ription/Title 
Solar cells & photo cells 
CMOS cookbook 
IC OP amp cookbook 
555 timer sourcebook 
Design of OP amp ccts/exp. 
Design of active filters/w. exp. 
How to read electronic cct dia.

Pages

480
160
224
240
192

Modern dictionary of electronics 832

Modern recording techniques 
73 dipole & longwire antennas

256
368
160

$8.95 
$18.95
$22.95 
$10.95
S15.95 
S15.95
S 10.95 
$29.95

Handbook elect, tables/formulas 288
IC timer cookbook
Digital counter handbook 
Cable TV
Sound system engineering 
6502 software design
How to prog./interface 6800

288
264 
392
296
272
41$

68000 principles & programing 240
8080/8085 software design 
Z-80 micro, design projects 
Microcomputer-analogue conv. 
software/hardware interfacing 
Mostly basic- app. for Apple II

336
208

200
160

Micros for business applications 256
Audio IC OP amp applications 
Interfacing & scientific data 
communication experiments 
Electronic telephone projects

208

160
168

Javcar

$18.95 
$10.95 
$17.95 
$15.95 
$15.95 
$21.00 
$29.95
$17.95 
S24.95 
$24.95 
$17.95 
$23.95

$16.95 
$17.95 
S15.95 
$14.95

$11.95
$10.95

SEE OUR OTHER ADS IN 
THIS MAGAZINE FOR 
STORE ADDRESSES AND 
PHONE NUMBERS.........
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20-bit address, enabling up to one 
megabyte of RAM to be accessed from 
Basic!

Peripheral equipment
A complete Panasonic system includes 

a printer, and we were supplied with the 
JB-3021, a compact dot matrix printer us­
ing a Centronics-type interface. 
Characters are printed on a 7x9 matrix, 
with graphics on an 8x8 dot matrix. Print 
speed is up to 120 characters per se­
cond, bidirectionally, and up to 80 
characters can be printed per line, at 10 
characters per inch.

In addition to use for program listings 
and draft copies of text material the 
JB-3000 uses the printer to provide hard 
copy of screen displays. With two key 
presses the display on the CRT can be 
transferred to the printer. Colour is not 
supported however. A point on the 
screen will be printed as black with unlit 
points creating white space. As a result, 
text of one colour on a coloured 
background will not be reproduced on 
the printer — both colours will be printed 
as black.

When copying from the screen the 
printer uses a double-size character set 
formed on a 16x16 matrix with two 
passes of the print head for each line. 
The result faithfully reproduces the 
aspect ratio of the screen display, but of 
course takes twice as long as standard 
printing.

96 ASCII characters are provided by 
the printer character generator, and 
special graphics characters and dot 
graphics can be programmed.

Other peripheral controllers can be 
plugged in to a 3-slot “mini- 
motherboard" inside the logic unit. A 
hard disk drive and controller are on the 

way, and 20cm disk drives are available, 
each providing storage capacity of 
around 1.2 megabytes and also 
significantly increasing the speed of 
operation of the system.

A communications controller for local 
area networks will also be available for 
linking the JB-3000 with other computer 
systems.

A fully expanded JB-3000 can include 
256K bytes of memory, two RS-232C 
serial ports and four disk drives. An ex­
pansion unit is also available providing 
additional slots for more peripherals.

The JB-3000 has a few peculiarities. In 
particular some aspects of BasicA are a 
little rough. Some mistakes in specifying 
graphics modes and operations for ex­
ample, instead of producing an error 
message will re-boot Basic, wiping out 
the existing program. The printer, at least 
in the review system, was not fully in­
tegrated with the computer. Dollar signs 
were printed as what is apparently a 
Japanese Yen sign - although this pro­
blem is easy to rectify and may not show 
up in systems on the market.

The instruction manuals, while com­

plete, are poorly organised. The use of 
separate schemes for pages and section 
numbering could cause confusion for ex­
ample, when comparing the two Basics.

In conclusion
Considered without reference to IBM 

the JB-3000 is a powerful, easy-to-use 
machine, attractively packaged and 
available at an attractive price. Com­
patibility with the IBM Personal Com­
puter must be considered an added ex­
tra because of the need for modification 
of disk formats before IBM programs can 
be used. The only way to get a 
guaranteed 100% IBM-compatible com­
puter is to buy one from IBM.

The JB-3000 should not be considered 
as just another IBM clone, however. The 
superior graphics capabilities and larger 
disk capacity may make it a better 
machine in many applications. As long as 
sufficient software is made available the 
JB-3000 can more than hold its own, on 
its own merits.

Various JB-3000 configurations are 
available. A system with 128K of 
memory, monochrome video monitor, 
dot matrix printer, MS-DOS, Multiplan 
software and two disk drives is priced at 
around $5998. A 128K RAM expansion 
board is $533, and the RGB colour 
monitor would add about $600 to the 
price.

The price may also include training 
courses conducted by the Metropolitan 
Computer College. Maintenance con­
tracts are also available, supported by 
STC Computer Service.

You can see and try out the JB-3000 at 
Angus and Robertson Business Centres, 
computer centres in some Grace 
Brothers stores and many other retailers. 
For further information contact The 
Computer Company Pty Ltd, 4 Cliff St, 
Milsons Point, NSW, 2061. Phone 
(02)436 1733. £

LETTER QUALITY PRINTER and K.S.R. TERMINAL and ELECTRONIC TYPEWRITER
Our range of printer/terminals using industry leader 
electronic typewriters is now expanded to offer you:

print speeds of 12 to 25 cps
10,12 and 1 5 pitch standard 
proportional spacing on most models 
up to 30 typestyles, carbon or nylon ribbons

FROM
$935 

ex tax

Optional printer buffers of up to 32K eliminate unnecessary waiting time on your, computer. RS232c interfacing is 
standard. Parallel (Centronics) and IEEE also available. For those with heavy printing loads, we are also able to supply 
a dedicated daisy wheel printer giving 50 cps (35 cps using Shannon text), 1/120" horizontal spacing and 1/96
vertical — from only $1695. INCA developed the STOL interface for Olivetti's ET221 — we have the

experience to understand interfacing problems. Call or write:experience to understand imenacing prouieius. ui «me.

CtA data systems pty. Itd.
33 Ryde Road, Pymble, NSW, 2073 PO BOX 200, Pymble, NSW, 2073 Phone (02) 498 6933
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Microcomputer News

New products at Personal Computer Show
The First Australian Personal 
Computer Show was held at 
Sydney’s Centrepoint from 
March 9th to March 11 th this 
year, and from all accounts was 
an immensely successful 
event.
by PETER VERNON
There were 91 exhibitors, many of them 
displaying three or four different com­
puter systems. IBM was out in force 
with a new computer, the IBM XT — an 
upgrade of their Personal Computer, 
announced just one month after the 
launch of the PC in Australia.

Apple's Lisa system attracted a lot of at­
tention as one of the most innovative 
new systems on display. The price of the 
system at the moment puts it in a dif­
ferent market from that of the IBM and 
its look-alikes, but rumours abound of 
new, lower-cost implementations of the 
Lisa concept.

The Osborne portable seemed to ap­
peal to many people looking for a low- 
cost business system — chiefly, one 
suspects, because of the software of­
fered with the computer. Osborne have 
now gone into production with an 
80-column card — designed in Australia 
— which overcomes the handicap of the 
50-column screen.

Also announced by Osborne was a 
new networking system, O-Net, which 
allows four computers to share access to 
a hard disk drive — significantly increas­
ing the storage capacity of the com­
puters while also adding communica­
tions capabilities.

Japanese manufacturers were also well 
represented but many of their products 
showed a depressing sameness. Toshiba, 
Sharp and Okura presented Z80-based 
systems running CP/M and Microsoft 
Basic, which is nothing out of the or­
dinary. Seiko attracted more interest 
with an impressive 8088-based system.

The most attractive Japanese system 
would have to be the NEC Advanced 
Personal Computer. Using the 8086, the 
true 16-bit version of the 8088, the APC 
includes two 20cm disk drives and a high 
resolution colour monitor with the most 
impressive graphics capability of any 
machine at the show. Both MS-DOS and 
CP/M-86 operating systems are available,

Two of the new systems at the show were the Mitsui Sord M23P with microfloppy 
disks and LCD display and 64K CP/M disk versions of the Applied Technology 
Microbee.

giving access to a wide range of 
software.

At the low end the most significant 
new releases were the colour and disk 
versions of Applied Technology's 
MicroBee computer. With 26 
background and foreground colours, 
high resolution graphics and complete 
compatibility with earlier MicroBees the 
colour machine is certain to be a winner.

The disk-based MicroBee provides 64K 
of memory coupled with two "slim-line" 
13cm minifloppy disk drives and CP/M 
2.2. It may set a new low price for a 
CP/M based computer system.

Both Tandy and Commodore had 
displays of their low cost offerings, the 
Color Computer and the VIC-20, both 
eagerly surrounded by the school­
children who were present en masse. 
Commodore also showed the VIC-64, 
although in a very low key way. It should 
be in the shops by the end of this month 
so readers can judge for themselves.

Again in the "low end" as far as pricing 
goes (but not in capabilities) was the BBC 
Microcomputer, a product which should 
give Tandy, Commodore and Atari a run 
for their money. With colour graphics, 
sound effects and an excellent version of 
Basic, the BBC Microcomputer will also 
have the marketing advantages provided 
by the Australian Broadcasting Commis­
sion's decision to screen the BBC's in­
structional series on microcomputers 
later this year.

An Australian Company, R.D.M. Com­
puters Pty Ltd, were exhibiting a new 
single board computer, designed and 
manufactured in Australia specifically to 
run the newer, higher performance 
operating systems such as CP/M 3, 
MP/M II, CPNET 1.1 and Turbodos. On 

a single 420 x 297mm board are 256K 
bytes of RAM, four RS232C serial ports, a 
Z80A processor, two Winchester hard 
disk interfaces, a floppy disk controller 
capable of handling up to eight double 
sided, double density drives, video cir­
cuitry for 80 x 24 text and high resolu­
tion graphics and a keyboard port.

Called the "Aussie Byte", the board is 
offered fully assembled and tested with 
a 12 months warranty, for $950 plus tax.

Significantly, at least two exhibitors 
were displaying robots at the show. 
Jaycar Pty Ltd had the Genesis P-102 and 
the Micrograsp (which is available in kit 
form), while Mitsubishi showed their 
"Movemaster" robot arm. The Sorcerer 
Users Group of Sydney exhibited a more 
practical device, a computer-controlled 
engraving machine built by one of their 
members.

Perhaps the most notable aspect of the 
show was the relative absence of games. 
The emphasis was very much on the 
"serious" aspects of microcomputer use, 
with business applications occupying 
perhaps 85% of the show.

Also noticeable was the emphasis on 
"stand-alone" computers, perhaps linked 
into a network but each fully capable of 
all computer functions. With the 
decreasing cost of microcomputers the 
idea of multi-terminal systems with one 
central computer seems to be on the 
decline. The trend to built-in hard disk 
drives can only accelerate this 
movement.

Attendance figures indicate that over 
23,000 people saw the three day show, 
well above the 15,000-20,000 initially ex­
pected. Many dealers reported a strong 
buying interest and many will gain quite 
a few customers from their participation.
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DATA ’83 exhibition 
for Sydney in May

DATA 83 will be held at Sydney's Cen­
trepoint on the 17-19th of this month 
and from 8-1 Oth November at the Vic­
torian Expo Centre in Melbourne. Both 
exhibitions will provide an opportunity 
for visitors to view the latest in business 
computer technology in conjunction 
with a series of seminars on selection of 
computer systems, computers in 
manufacturing and office automation.

"Australia has emerged as one of the 
world's most dynamic computer 
markets. It is a market which is maturing 
rapidly with the highly competitive sup­
pliers section now being matched by the 
emergence of a sophisticated business 
user market for their products", says 
Kevin Rebbechi, Managing Director of 
Graphics Directions Pty Ltd, promoters 
of the annual DATA exhibitions.

Companies such as IBM, AWA, 
Nashua, NEC, Adler, Tandy, Dick Smith, 
President Computers, Sharp and Sanyo 
will compete for the attention of visitors 
with over 270 stands displaying a wide 
range of equipment and software in 
what is Australia's largest annual com­
puter exhibition.

Rent a computer 
from Grace Brothers

Grace Brothers has become the first 
major retailer in Sydney to offer a micro­
computer rental service. Announcing the 
move, Grace Brothers' representative 
Carolyn Roberts stated "The obvious 
benefit is that microcomputers will now 
be available to a wide section of the 
community without incurring high 
capital outlay and expensive service 
agreements".

Grace Brothers will offer the 
Osborne 1 computer including software 
such as WordStar, SuperCalc and MBasic 
under the CP/M operating system.

The rental scheme includes replace­
ment if the computer cannot be repaired 
on site and Grace Brothers will maintain 
their own service facilities with techni­
cians trained by Osborne Computers.

Rental periods of 12, 24 or 36 months 
will be offered at rates of $158, $135, or 
$113 per month respectively. Customers 
may offer to purchase the computer at 
any time during the first two years of the 
rental period and 50% of the rental 
payments will be credited towards the 
purchase of the equipment.

For further information contact Grace 
Brothers Computer Rentals, 1 Waterloo 
Rd, North Ryde, NSW, 2113. Phone 
(02)887 0133 or the Grace Brothers 
Computer Business Centre on the se­
cond floor of their Parramatta store. 
Computer rental outlets will also 
established at other major Gt 
Brothers' stores in the near future.

COMP-SOFT INTRODUCES 
THE a MITSUBISHI RANGE 

OF DISK DRIVES
M2896-63
• SLIMLINE 8 " Disk Drive
• Double Sided, Double Density
• No AC Power Required
• 3ms track to track
• 1.6 mbytes unformatted
• 77 track/side
• 109 bit soft error rate

$525 + TAX

M2894
• Standard size 8" drive
• Double sided, double density
• 3ms track to track access
• 1.6 mbytes unformatted
• 77 track/side
• W8 bit soft error rate

$485 + TAX

M4854
• Slimline 51A " disk drive
• Double sided, double density
• 96 track/inch
• 9621 bits/inch
• 1.6 mbytes unformatted
• 3ms track to track access
• 77 track/side

$395 + TAX

M4853
• Slimline 5 'A " disk drive
• Double sided, double density
• 1 mbyte
• 3ms track to track
• 80 track/side
• 5922 bits/inch
• Steel band drive system

$375 + TAX

COMP-SOFT Microcomputer Services
233-235 Swan St, Richmond, Victoria, 3121. 

Tel: (03) 428 5269
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GRE AT NEW PRODI J
That's why we got so excited when we saw the "Micro Professor Mkll" It is the rln^ct rhinn i____  .
the Apple. Yes, we know what you're thinking. It's NOT one of those cheao Taiwane«. "An i " W° t%be so'ftware compatible with
Micro Professor Mkll is a completely new and^nique design Tn its own rPght IUu«so“appen th a? mo, LT *pple8' coPVright. The
ware will run on this machine. O.K. But why so excited’ LOOK AT THF PRirti Pr? Ju V?°St of the wldelV distributed Apple soft- 
down. Think^ut it and COMPARE what yo\i ge^^^

PRO-GRADE SOLDER SUCKER
SEE REVIEW EA DECEMBER 1982
Our claim. The best solder sucker for its price 
in Australia!
— Unique double diaphragm design
— O-ring seal
— Spare O-rings supplied
— Teflon tip
— Self-cleaning plunger A
— One hand operation /\
— Non slip body kx
— Pro-grade for heavy usage.
— 225(1) x 28(d)mm
— Spare Teflon tip $1.95

MICRO CHARTS

MAGAZINE
BINDER
Keep your precious 
(and expensive) maga­
zines in order for easy 
reference. Smart blue 
colour with gold lett­
ering. Heavy gauge and 
richly chromed metal 
fittings.
LOW IMPORT PRICE 
ONLY $4.95
4 up $4.50 each

EDFT1PUTER on|y
SEnsRTinnh^ggn

MICRO- • 64K OF RAM SUPPLIED STAN

PROFESSOR II 
OUTSTANDING!

Low cost colour computer 
with APPLE compatibility

*Most Apple Soft II BASIC programs will

COOLING 
FANS 
M0VAC

TS 119»119.25(d)
S27.50 < et VX2514

Instant Data on the Most Popular 
Computet and Microprocessor Parts

' decixled datd no need (o tin tcr.nnbip number!

Perfect for progun>mer<

Cat. BM8500
Cat BM8501
Cat BM8502

'S&'

Graphie» Capacity

run on the MPF II.

STANDARD 
Video AND T 
STANDARD

• Power supply included as 
STANDARD

* Centronics printer interface 
STANDARD
Multitech BASIC is compatible 

with APPLE II BASIC. Most

1920 block» (low resolution) in 40 x 48 
array, 53 760 dot! (high raaoiution) In 
280» 192 array

Z80 CPU 
8080A/8085A 
6502(65XX)

$12.95
$12.95
$12.95

Cat. No. 
KA 1300 
KA1320 
KA 1346 
KA1370 
KA1400 
KA1402 
KA1406 
KA1408 
KA1430 
KA1432 
KA1450 
KA1452 
KA1454 
KA1476 
KA1478 
KA1482 
KA1484 
KA1490 
KA1492 
KA1494 
KA1498 
KA1500 
KA1510 
KA1515 
KE4050 
KE4052 
KE4064 
KE4090 
KE4092 
KE 4094 
KE4105 
KE4205 
KE4206 
KE4207 
KE4210 
KE4220 
KE4222 
KE4225 
KE4405 
KE4410 
KE4505 
KE4552 
KE4554 
KE4560 
KE4570 
KE4600 
KE4602 
KJ6502 
KJ6508 
KJ6510 
KJ6511

& MORE GREAT KITS
DESCRIPTION OF KIT 

FUZZ BOX COMPLETE 
LE GONG
PC BIRDIES SHORT FORM 
PHOTON TORPEDO 
METRONOME
EPROM PROGRAMMER
CUDLIPP CRICKET SHORT FORM 
DIGITAL STORAGE CRO ADAPTOR 
VOCAL CANCELLER
VOX RELAY SHORT FORM 
GUITAR BOOSTER 
SUBWOOFER MOSFET AMP 
SUBWOOFER ENCLOSURE 
STEREO SYNTHESISER SHORT FORM 
STEREO SYNTHESISER COMPLETE 
POWER UP KIT COMPLETE 
SUPER SIREN SHORT FORM 
BOGGLE GOGGLES 
PH METER LCD
PROBE FOR PH METER WITH BUFFER 
AM WIDEBAND TUNER 
LED HEAD SHORT FORM
STEREO SYNTHESISER SHORT FORM 
ALIGNMENT KIT AM TUNER 
50 WATT AMP MODULE 
100 WATT AMP MODULE 
PREAMPLIFIER MODULE
GENERAL PURPOSE PREAMPLIFIER 
AUDIO LIMITER
BALANCED MICROPHONE PREAMPLIFIER 
CAR ALARM
LED LEVEL METER
MC MOVING COIL PREAMPLIFIER
MM MOVING MAGNET PREAMPLIFIER 
MOSFET AMPLIFIER
150 WATT MOSFET AMPLIFIER 
150 WATT MOSFET PREAMPLIFIER 
BRIDGING ADAPTOR
+/- 15 VOLT POWER SUPPLY 
POWER SUPPLY 13.8 VOLT/10 AMP 
SOUNDBENDER SHORT FORM 
UHF CONVERTOR 
VIDEO MODULATOR 
LOW OHMS METER
POWER SUPPLY 0 30 VOLTS 1 AMP 
MODEM SHORT FORM 
MODEM COMPLETE
SYNTOM DRUM SYNTHESISER KIT 
CHORUS GENERATOR KIT 
SHORT FORM IONISER KIT 
FULL IONISER KIT

T - REX

Ref. PRICE
EA 1/81 S 19.50
EA 3/81 S 13.95
E A 5/81 S 14.95
EA 9/81 S 29.50
E A 1/82 S 16.95
E A 1/82 S 59.00
EA 2/82 $ 12.50
EA 2/82 $110.00
EA4/82 S 19.50
EA 4/82 S 14.50
EA 6/82 S 14.50
EA 7/82 S 79.00
EA 8/82 $ 79.00
EA 9/82 $ 39.50
EA 9/82 S 49.50
EA 11/82 S 39.50
E A 11/82 S 5.00
EA 12/82 S 9.50
EA 12/82 $ 69.00

S 69.00
EA 12/82 S249.00
EA 1/83 $ 9.95
EA 4/83 S 11.95
EA 3/83 S 7.95
ETI480 S 23.00
ETI480 S 27.00
ETI480 S 30.00
ETI445 $ 7.99
ETI446 S 12.00
ETI449 S 5.50
ETI330 S 29.50
ETI 458 $ 59.00
ETI478 $ 26.50
ETI478 S 19.50
ETI477 S 59.00
ETI 499 S 79.50
ETI 498 $ 39.50
ETI479 S 9.95
ETI581 S 17.50
ETI160 S 79.50
ETI 492 S 24.50
ETI735 $ 32.50
ETI760 S 12.99
ETI 158 $ 29.50
ETI 162 S 49.50
ETI644 S169.00
ETI644 S189.00

$ 36.50
S 69.95
S 14.50
$ 29.50

buy

Our, yvi restrip per, nicknamed 'Ty ranosaurus— 
Rex is far from extinct! It's a great way to 
strip ail sorts of cable without dameging the 
conductors. It's also a price breakthrough!! 
— Automatically adjusts to insulation diameter. 
— One hand operation.
— New low price for an automatic wirestripper

ONLY



t’VSFROM JAYCAR
Video Enhancer

LOW
COST
SILICON
PHOTO
CELLS

We now stock a COMPLETE range of high efficiency Silicon Solar Cells 
All cells will give 0.45V under rated load and they can be stacked in
series or in parallel for higher current
Cat No Description

ZM9002
ZM9003
ZM9004
ZM9005

Rect 10x 20mm 45mA
3" diameter 1 amp
3" diameter x 30° seynent 78mA
4" diameter x 'A segment 450mA

Price 
1-9 

$2.95 
$29.50 :

$3.50 
$12.95

10+ 
$2.45 

$26.50 
$3.25 

$12.45

8 CHANNEL MIXER KIT

NOT A KIT 
BUILT AND; 
TESTED...
Cat AV6500

s89

'$*8.

Unbelievable but true. This unit enables you to actually IMPROVE a 
copy of a recorded video tape. How? By amplifying the top end of the 
video signal by a small amount This sharpens up the detail of the pict­
ure. Dubs can actually look better than the original. Works as a video 
distribution amplifier as well. Will drive up to 4 VCR’s from one VCR 

ipput

THE
BEST

jAYiAftdûfX

VIDEO STABILISER Cat. AV6502
As many of you know, many video tapes, — especially from the USA 
have the sync pulses suppressed to prevent unauthorised copying of 
the original dub. This process is fine because it hinders unauthorised 
re-recording (dubbing) of material. It is annoying though when you hire 
the original and find that the "Copy^jard” is causing problems with 
your TV. The AV6502 re-inserts the sync pulses automatically and 
restores stability. ,
WARNING! The AV6502 is intended solely for the use above. Whilst 
the AV6502 will virtually remove copyguard on a tape copy (and 
hence restore the picture) it is against the law to unlawfully copy copy- 
ri^rt material. rtMl V C7Q QR
The AV6502 looks almost identical to the AV6500 VIM L T 4> / 57.Uu

Touch Sensitive 
Light Dimmer

We are proud to announce a great new range of DIRECT IMPORT all - ABS plastic cases for the discerning 
electronics enthusiast. Quite frankly we are sick and tired of those black flimsy styrene boxes with their 
Aluminium lids. They split, they shatter and they look plain ORDINARY. nrprKlon
Shown below is a range of boxes that is going to revolutionise your smaDjprojects . IEach.box: h« a P ec'Jion 
fitting MOULDED lid (in the same colour as the box) with moulded in brushes to take metal thread 
countersunk screws. True quality Naturally each box has slots formed in the sides to take PCB $ etc. Most 
are available in 4 Beautiful colours - Black is one of them!!
Shown also are 2 new sizes of die cast box. Note the sizes.

CONSOLE BOXES

Rei: EA April 1983
Complete kit including quality HPM wall plate with attractive brushed metal insert.
The Jaycar kit is absolutely complete including a small dial spring which can be used to connect the PCB to 
the wall plate (Beware of other kits that do not include this)
In addition to the above, we supply the High Voltage Resistors ALREADY SOLDERED in as a foolproof 
safety feature!
Buy the complete kit for this 
exciting project for only
Cat. KA 1508

EACH UNIT HAS AN ALUMINIUM FRONT PANEL 
SIZE -161IW) x 96(D) x 39(HF) x 57(HR)mm

only

$1995
Cat. HB6202 - BLUE Cat. HB6203 - BLACKCaL HB6200 ~ ORANGE Cat. HB6201 - GREY .. ......... - -- ,

PRICE 1 - 9 UNITS ONLY S6.95 EACH: 10 OR MORE S6.45 EACH

SIZE - 215(W) x 130(D) x 47(HF) x 73(HR)mm
Cat HB6210 ORANGE Cat. HB6211 - GREY Cat. HB6212 - BLUE Cat. HB6213 - BLACK 

PRICE 1 - 9 UNITS ONLY $12.95 EACH: 10 OR MORE $11.95 EACH

SIZE - 105(W) x 143(D) x 32(HF) x 56(HR)mm Q1 a™
Cat HB6220 - GREY Cat. HB6221 - BLUE Cat. HB6222 - BLACK

PRICE 1-9 UNITS ONLY $7.95 EACH; 10 OR MORE $7.45 EACH

SIZE- 170(W) x 143(D) x 32(HF) x 56(HR)mm
Cat. HB6230 - GREY Cat. HB6231 - BLUE Cat. HB6232 - BLACK

PRICE 1 - 9 UNITS ONLY $9.95 EACH: 10 OR MORE $9.45 EACH

SIZE - 170IW) x 214(D) x 32(HF) x 82(HR)mm
Cat HB6240 - GREY Cat. HB6241 BLUE Cat. HB6242 - BLACK

PRICE 1 - 9 UNITS ONLY S12.95 EACH; 10 OR MORE $11.95 EACH

RECTANGULAR BOXES

CatEHB6120L-ORANGE ^Ca^HBßW - GREY Cat. HB6122 - BLUE Cat. HB6123 - BLACK 

PRICE 1 - 9 UNITS ONLY $3 95 FACH; 10 OR MORE $3.45 EACH

CatEHB6130L-ORANGE Cat. HB6131 - GREY Cat. HB6132 - BLUE Cat HB6133 BLACK 

PRICE 1 - 9 UNITS ONLY $4.75 EACH: 10 OR MORE $4.25 EACH

CatEHB6?40L- ORANGE ^Ca^HBeUI GREY Cat. HB6142 - BLUE Cat. HB6143 - BLACK 

PRICE 1 - 9 UNITS ONLY $4.95 EACH: 10 OR MORE $4.45 EACH

CatEHB6W0L- ORANGE ^Cat. HB6151 - GREY Cat. HB6152 - BLUE Cat HB6153 - BLACK

PRICE 1 - 9 UNITS ONLY $5.45 EACH: 10 OR MORE $4.95 EACH

CatEHB6?6()L- ORANGE* 6 Cat' HB6161 - GREY Cat. HB6162 - BLUE Cat. HB6163 BLACK

PRICE 1 - 9 UNITS ONLY $9.95 EACH: 10 OR MORE $9.25 EACH

DIE CAST BOXES
NATURAL GREY FINISH u
SIZE: 50 x 50 x 31mm Cat. HB5010 1-9 $3.95 each; 10 or more $3.45 each 
SIZE 190 x 110 x60mm Cat. HB5016 1-9 $12.95 each; 10 or more $11.95 each.

JAYCAR
SEE THE OTHER JAYCAR ADS 
IN THIS MAGAZINE FOR OUR 
STORE ADDRESSES AND 
PHONE NUMBERS. . . .

NEW' 3-50V @ 5A SWITCHMODE POWER 
SUPPLY!

Spectacular new desiyi by EA features extremely simple construction 
with enormous power capability.
Get the COMPLETE KIT (with special meter scales included) from 
JAYCAR for only:

$149 - STAGGERING VALUE
Cat. KE1520 SEE EA MAY 1983

BOXI’

?

MULTI
PUR
POSE



Microcomputer
News 

IBM cuts price of 
Personal Computer
Devaluation of the Australian dollar may 
well be expected to increase the price of 
imported computer equipment, but IBM 
for one moved against this trend with 
cuts in the price of its recently released 
Personal Computer.

The price of the basic system has been 
reduced by 5%, from $3,224 to $3,066 
while prices of add-on disk drives have 
been cut by 38%. An IBM communica­
tions adapter board to allow the use of a 
modem now costs $188 - down 12%.

According to IBM the new prices are 
the result of "normal business reviews" 
which took into account the impact of 
inflation and currency fluctuations as 
well as the costs of doing business.

The price changes in Australia have 
followed the same pattern as those in 
the United States, where IBM claims to 
have sold more than 200,000 units since 
the Personal Computer was released in 
August 1981.

The price of the IBM XT, an enhanced 
version of the Personal Computer releas­
ed in Australia in March, has not been af­
fected. The XT includes as standard a 
PAL colour video board and the com­
munications adapter and comes with a 
built-in 5MB hard disk drive. Prices start 
at around $7000.

Two new printers 
from Epson

Following the success of the Epson 
MX-80 and MX-100 printers Warburton 
Franki has announced the release of two 
new Epson models, the RX-80 and FX-80, 
said to provide significantly expanded 
facilities while retaining the basic 
features of the MX-80.

The Epson RX-80 will sell for $765 and 
offers printing speeds of up to 100 
characters per second, parallel and serial 
interfaces, in-built italics and Elite type 
fonts and graphics modes while suppor­
ting all MX-80 control codes. The FX-80 
in addition offers standard friction and 
sprocket paper feed, single sheet paper 
feed, the ability to down-load a type font 
or vertical formatting instructions, five 
new graphic modes and printing speeds 
of up to 160cps, at a retail price of 
$1155.

For further details of the new Epson 
printers contact your local Warburton 
Franki office or the head office at 372 
Eastern Valley Way, Chatswood, NSW 
2067.

Toshiba T-100: portable

A new computer was launched 
recently by Toshiba (Australia) Pty 
Ltd. Speaking at the launch, Mr Trevor 
Thacker, managing director of 
Toshiba Australia noted that Toshiba 
is Japan's third largest semiconductor 
manufacturer, with activities in con­
sumer products, industrial electronics 
and heavy equipment. Last year the 
company spent $A200 million on 
research and development in the of­
fice automation area.

At first sight Toshiba's offering 
seems very much a "me too" product. 
A Z80A processor, 64K of RAM and 
CP/M80 usually only provokes a yawn 
these days.

Looking more closely though, 
Toshiba's new T-100 does have some 
unique aspects. It will be available in 
three versions - a portable, with 
cassette recorder and 80 character x 
four line liquid crystal display, or with 
a monochrome or high resolution 
eight colour video monitor. The por­
table version can, and does, fit into an 
attache case (admittedly without 
much room to spare).

Software will be available in plug-in 
ROM packs, although with the addi­
tion of dual double-density disk drives 
the system will run CP/M-80. Battery- 
powered RAM packs will also be 
available, capable of storing pro­
grams and data for up to a year while 
not installed in the machine, but ap­
pearing as ordinary read-write 
memory to the processor.

The pricing is competitive. The por­
table configuration will cost $1473, 
with a business system with dual 
disks, green phosphor monitor and 
dot matrix printer for $4327. A T-100 
with colour monitor and printer will 

| be $5158.

Boom in modems and communications

account for around $US415 million.
According to the IRD report several 

software companies and manufacturers 
of electronic games are exploring the 
possibilities of "teledelivery" of games, 
music, video and computer programs. 
Under this scheme the user would order 
the desired product by telephone or an 
interactive teletex system and have it 
transmitted to his own computer im­
mediately. Billing, presumably will also 
be taken care of by remote control.

"The computer retail stores are just cat­
ching on to the dangers of teledelivery, 
in which retailers are bypassed by 
publishers transmitting material directly 
to the purchaser," says one IRD resear­
cher. Arcade games could also suffer 
from direct delivery of video games 
direct to home computers and terminals.

Modems and communication software 
now form the fastest growing segment 
of the personal computer market in the 
United States according to a new report 
from International Resource Develop­
ment Inc. Sales are predicted to increase 
at a rate of 60% a year.

Many present owners of personal com­
puters are now installing modems to 
take advantage of a wide range of infor­
mation and remote processing services 
such as CompuServe and "The Source" 
while others are turning their computers 
into electronic mail terminals. Installa­
tion of separate modems and increased 
purchases of new computers with 
modems already installed will boost the 
modem market to $US385 million by 
1985 says IRD, while data communica­
tions software and network services will

or desktop use

To accompany the T-100 Toshiba 
also announced a new printer, the 
P135O, a dot matrix printer which 
uses a 24-wire print head to produce 
"correspondence quality" printing at 
100 characters per second. Without a 
magnifying glass, print samples are 
said to be indistinguishable from that 
of a daisywheel printer. When com­
bined with draft printing speeds of up 
to 192cps, software controlled type 
fonts and high resolution dot 
graphics, the P135O should arouse a 
lot of interest. It is not the printer of­
fered in the T-100 package deal, 
however. The P135O is priced at 
around $3300.

Further information on the T-100 
and the P135O printer can be obtain­
ed from Toshiba (Australia) Pty Ltd, 
82-94 Talavera Rd, North Ryde, NSW, 
2113. Phone (02) 887 3322.

The Atac group (Australian 
Technology and Computers) will also 
distribute the P135O printer for use 
with other computer systems.
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Take advantage of this 
once-in-a-lifetime special offer. . . Bulk 
purchase has allowed us to slash the 
price of this popular computer!

WAS

The System 80 hasn’t become Australia's fastest selling home 
computer by accident! It was designed to exacting quality control 
standards to include features of the world’s most popular home 
computers and to be software compatible with Tandy computers so 
there would always be plenty of programs available to make your 
computer useful, educational, entertaining and worthwhile.

It’s a complete, ready-to-go computer, you don’t have to buy any 
add-ons to make it work. It simply plugs into the aerial socket of your 
TV and has an inbuilt cassette deck to run your programs.

Compare the Dick Smith Blue Label System 80 Computer with 
Apple II and/or Tandy Model 3 Computers, and you will know why 
we have sold over 13,000 in Australia and many thousands world­
wide. It’s simply more powerful and we believe 10 times better value 
for money in comparison.

The Blue Label System 80 is not just affordable - it s usable as 
well!

NOW CAH WE DO IT?
Simple! The new SYSTEM 80 is 
cheaper than the original model for 
two reasons: The massive costs of 
initally developing this computer 
have been fully absorbed, and . . . 
New technology produces better 
quality components at a much 
cheaper price! Look at the extra 
features! Look at the compatible 
software! LOOK AT THE PRICE!

• Flashing cursor.
• Built in speaker and amplifier 

for programs with sound effects.
• Full upper and lowercase video 

display capability.
• Monitor program (suitable for 

the hobbyist to program in 
machine language.)

• Three month guarantee from 
date of purchase.

•Screen print facility (obtain a 
printout of any‘page’ appearing 
on screen.)

• Great expansion capability and 
flexibility.

• No separate tape recorders to 
buy as one is inbuilt.

• Cassette level meter and pro­
vision for a second cassette 
recorder.

HFC FINANCE ARRANGED FROM $11 44 per wk FOR 1 2 MONTHS DON T MISS THIS OPPORTUNITY'

DICK SMITH ELECTRONICS
See Page 98 for iiraÆA
address details
YOU REAP THE BENEFIT! WS DSE/A467/PAI



MEET THE LOW COST 
DRIVING FORCE.

TANDON TM500 Series Disk Drives 
Disk Drives up to 19.1 megabytes 
Today Tandon 5% ” rigid disk drives are used in many 
proprietary systems on sale in Australia.
And now you can get the same performance and reliability 
as the professionals get, direct from the distributor, at 
huge savings,

Specifications:
MODEL: TM501 TM502 TM503
Capacity (unformatted) 6.4Mb______ 12.8Mb 19.1Mb

Case, power supplies and controllers also available.

For further information contact: - 

nr* ADAPTIVE 
I I Wh electronics p/l 
418 St. Kilda Road, Melbourne. 3004. (03) 267 6800.

JHA/4731 /HP

PULS AED
THE LITTLE BIG COMPUTER

Small Size
Small Price
BIG PERFORMANCE

• 8" X 1.2 meg floppy drives
• 2 X RS 232 Serial Ports
• Real Time Clock Calendar
• 64K
• STD Bus Expansion
• 16 Meg Hard Disk Option
• Economical MP/M multi user

BASIC PRICE FROM: $4,131

BEST VALUE EVER!
DEBTORS 
CREDITORS 
STOCK CONTROL 
WORD PROCESSING 
DATA BASE
ALMOST ANY APPLICATION 
ALL AND ANY CP/M PROGRAM

+ tax

Ä?B
9-5 6 days/week

MICROCOMPUTER PRODUCTS ▲
Acoustic Electronic Developments Pty. Ltd., Inc. in NSW.

130 Military Rd., Guildford 2161. Tel: (02) 681 4966 — TLX AA70664
—___________________________________ _____________________________________________________________ Advance Australia
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Microcomputer 
News

Programmable characters 
for the Super-80

A Queensland firm, the Computer 
Clinic, now has available a program­
mable character generator for the 
Super-80 computer.

The character generator adds an addi­
tional 4K of memory to the Super-80 in 
locations FOOO to FFFF and provides stan­
dard upper and lower case characters 
and games graphics in EPROM and suffi­
cient RAM to contain the definitions of 
an additional 128 characters formed on 
the standard 8 x 10 grid used by 
Super-80 characters.

The kit arrives packed in a plastic bag 
with the PCB itself measuring 121mm x 
145mm (less a small rectangular cut-out 
to clear the Super-80's RF modulator). 
The add-on board is well made and is 
double-sided with plated-through holes. 
All required parts are provided, including 
sockets for all ICs (a total of 13), a small 
length of solder and hook-up wire and 
comprehensive instructions.

The board is connected to the 
Super-80 by means of three wire-wrap 
sockets which protrude below the PCB. 
The pins of these sockets plug into the 
original socket of the Z80, video shift 
register and one IC in the timing chain 
while the chips originally on the 
Super-80 board are plugged into the new 
PCB.

The 2513 character generator provided 
with the Super-80 is also removed and is 
not used by the programmable character 
add-on. One wire link is required on the 
Super-80 board itself.

The 6116 2K x 8 RAM is provided to 
store programmed character definitions 
while standard characters are stored in a 
2516 EPROM. A socket is provided for a 
second, optional EPROM which can be 
installed by the user and used to store 
pre-programmed character definitions 
which can be transferred to the RAM 
character generator as required.

This facility allows the user to create 
customised character sets and store 
them permanently with the use of an 
EPROM programmer. Needless to say, 
the contents of the additional RAM can 
also be stored on tape and reloaded for 
later use with the Super-80 Monitor tape 
routines.

A 12-page instruction sheet is included 
with a kit containing assembly instruc­
tions for beginners and experienced hob­
byists, circuit diagram and component 

layout and a description of the principles 
of operation, with sample programs.

Assembly of the kit is straightforward 
although installation requires some care 
in ensuring that the pins of the three 
wire-wrap sockets are aligned and cor­
rectly inserted in the vacated sockets of 
the Super-80 board. This is the only 4 
tricky part of the entire operation. The 
kit fits without difficulty in the standard 
Super-80 case.

In short, an accessory which should be 
of interest to all users of the Super-80 
computer.

Cost of a complete kit for the program­
mable character generator is $89.95, 
while the character set EPROM, PCB and 
instruction manual are available for 
$47.50. For further information contact 
the Computer Clinic, PO Box 68, Aspley, 
Qld 4034. Phone (07) 269 8573.

For System 80",TRS-80” Model I/III 
and Colour Computer owners:
ONE BIG ISSUE OF MICRO-80 MAGAZINE FREE!

If you own one of these computers, you should be reading MICRO-80 magazine, 
the magazine not only written by enthusiasts, but actual owners and operators of the 
same computers you use.

MICRO-80 understands your needs, is vital reading from cover to cover and 
features six new programs in each issue with full operating instructions.

An analysis of each program’s structure and operation is included to 
help you improve your own programming capabilities.

Instructional articles on programming techniques, hardware 
improvements and answers to readers’ problems are also 
published each month.
ANOTHER MICRO-80 PLUS

Readers can purchase a wide range of software and 
hardware for their systems at keen prices.
DON’T DELAY, ACT TODAY

Either telephone your order on 
(08) 211 7244 (4 lines) or send in the coupon 
today.
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Microcomputer
News

Hard disks for Apple 
and IBM computers

Sydney company Imagineering is now 
distributing Davong hard disk drives for 
the IBM Personal Computer and the Ap­
ple II.

Five, ten and 15 megabyte versions are 
available and the five megabyte drive is 
available in an internally mounted ver­
sion for the IBM PC (in place of one of 
the 13cm minifloppy disk drives).

Davong Systems supply software to 
use a hard disk with the IBM disk 
operating system, and also plans to sup­
port CP/M-86 and UCSD Pascal when 
they become available through IBM. The 
software modifies the IBM DOS to refer 
to the hard disk as one to five volumes 
(selected by the user). For a large data 
base for example, a single five megabyte 
volume would be used, while a large 
number of small text files could be more 
appropriately stored as five one 
megabyte volumes.

A system diskette provides programs 
for making the required changes to 
IBM DOS, backing up files from the hard 
disk to floppy disks, a disk text and copy 
programs and a formatting utility.

TOYO
PRECISION DRILLING!

Specifically suited for high quality — high 
volume printed circuit board work.
2 speeds — 8000 rpm and 12000 rpm.
Suitable for drills No. SO-’Ain.
Machine vice included.

PRICE (INCLUDING DELIVERY)

$198.00
(plus 20% sales tax if applicable)

Also available — six-speed model 850-3100 
rpm at $189.00 (del incl)

To: MELBOURNE MACHINE CO (SALES) PTY LTD 
51 Queensbridge St, South Melbourne, Vic (03) 61 2911.

Please send me brochure Drill □ Lathe □
I wish to order...............................................................................................
My cheque/order form is enclosed 
Please debit my Bankcard No.............................................................................
Name.................
Address

Signature

The Apple II versions of the Davong 
drives can be used with Apple DOS 3.3, 
Apple Pascal, and CP/M on the Microsoft 
"Softcard". Features' of the supporting 
software include mixed DOS, Pascal and 
CP/M volumes on the hard disk, a 
volume manager to list, create, delete 
and initialise volumes, and back up 
utilities.

For more information contact Im­
agineering, 3/579 Harris St, Ultimo, NSW, 
2007. Phone (02) 212 1411.

TCG pressure sensitive 
graphics digitiser

A graphics pen which adds pressure 
sensing to "bit pad" type digitisers is now 
available from the TCG Group.

The pressure pen allows greater ver­
satility in drawing and painting with a 
digitiser as it is capable of differentiating 
up to 32 levels of pressure and providing 
information to control line width, line 
texture, grey scale, or colour in a com­
puter generated image.

Controls for zero and maximum 
pressure adjustment are included to 
enable the user to adjust the pen to suit 
his own style of working and LEDs are 
used to indicate the status of the system.

For further information contact Jim 
Kennett, The TCG Croup, 30 Balfour St, 
Chippendale, NSW, 2008. Phone 
(02) 699 8300.

Bankcard expiry

AED to support systems 
from Applied Technology

AED Microcomputer Products and Ap­
plied Technology have announced that 
AED will provide on-going support for 
Applied Technology S100 boards and 
systems. Applied Technology is endors­
ing AED as the approved source for addi­
tional S100 boards and disk systems for 
the DC 680 microcomputer, and the 
company can also offer consultancy 
services and a wide range of CP/M soft­
ware for the system. Microcomputer 
repairs and service contracts are also 
available.

A 20cm IBM standard disk system is 
now available from AED for the DGOS 
system. Single and double density and 
single and double-sided disk systems are 
available with either one or two drives. 
Storage capacity of a single-sided, single 
density 20cm disk is 600K bytes, increas­
ing to 1.2 megabytes for double density 
operation. Both CP/M 2.2 and Microsoft 
Basic-80 are included in the price of the 
disk system and AED will also install and 
configure the disks for an additional fee.

For further information contact AED 
Microcomputer Products, 130 Military 
Rd, Guildford, NSW, 2161. Phone (02) 
681 4966.

Illawarra group 
Super-80 open day

The Illawarra Super-80 Users Group 
will hold an open day on Sunday, May 29 
at the Senior Citizens Hall, corner of 
Princes Highway and CoIlaery Roads, 
Fairymeadow (near Wollongong).

Displays and demonstrations will be 
held throughout the day from 10am to 
4pm and anyone with a Super-80 with 
special modifications is encouraged to 
bring their machine along. Super-80s fit­
ted with a variety of character 
generators and graphics modifications 
will be on display and some kits will be 
available from the users group on the 
day. Now's your chance to meet other 
users of the Super-80, to talk over pro­
blems and discoveries and see the latest 
in Super-80 add-ons and peripherals.

There is a $1.00 entry fee to cover the 
cost of hiring the hall and providing tea 
and coffee to visitors. Those coming 
from Sydney should continue past the 
Bulli Pass turn-off and take the Mt Ousley 
road. At the bottom of Mt Ousley 
take the left hand fork and continue to 
the second intersection. The Hall is on 
the right.

Further information on the open day 
and the doings of the Illawarra Users 
Group can be obtained from Jim 
O'Grady, PO Box 1775, Wollongong, 
NSW, 2500, or by phoning (042) 20 2783 
in business hours or (042) 96 8050 after 
hours. *
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Australia's most popular micro for the professional is now reduced 
$400! Now with 48K RAM at no extra charge. Will run CP/M based
software. Cat. X-3002

For the serious computer user, this superb machine offers 
truly outstanding performance - PLUS the ability to run the 
industry standard CP/M operating system at lowercost than 
any other computer. Read what one Sorcerer operator has 
to say:

"I find the Sorcerer's superior graphics excellent for 
drawing circuit schematics and laying out circuit 
components. I feel my Sorcerer is far ahead of its 
time." C.M.M Computer Technician.

WAS
FLOPPY DISK SUBSYSTEM
Now there’s a disk drive for the Sorcerer that 
doesn’t need an S-100 expansion interface! And 
it is designed to plug straight into the back of the 
computer! What’s more it’s loaded with extra 
features such as ★ Soft sector Quad Density 
(3O8K bytes/disk) - formatted ★ Has provision 
for one or two add-on Disk Drives ★ Comes 
complete with CP/M - industry standard DOS 
(disk operating system) - Usually extra $250 
worth! SaAI"
ra,Y,„n SAVE ¡295 *995
MICROPOLIS “ DISK DRIVE
You can have from one to four drives, giving up to 
1260K bytes (yes - more than a megabyte) of 
storage at the incredibly low cost of only0.2<t per 
byte! The micropolis 1043/1023 system represents 
third generation state-of-the-art mini floppy disk 
technology.
With the Micropolis you get not only the highest 
possible disk storage capacity, but outstanding 
value for money!
Micropolis 1043/mod 2 drive with controller.
Cat X-3205 "" «« . $795
Micropolis 1023/mod 2 add-on Drive

S-100 EXPANSION UNIT
Open the way to almost unlimited expansion 
of your Sorcerer system with the S-100 
Expansion Unit. There are S-100 plug-ins 
available for almost every conceivable avenue 
of system expansion. And more are being 
announced all the time, so there is no risk that 
your Sorcerer system could become obsolete. 
Supplied with inbuilt power supply, ribbon

RO MP ACS
Sorcerer plug-in Rompacs” give the Sorcerer 
its incredible versatility! It’s a word processor, 
then a production controller. Or a standard 
computer running a program. All you do is 
plug in the Rompac”, the Sorcerer does the 
rest.
DEVELOPMENT PAC
A powerful dedicated development tool, 
containing a debug, text editor, linking loader 
assembler & I/O routines. Complete with 90 

page manual.
Cat. X-3090 99
EPROM PAC
Designed for users who want to use the 
Sorcerer for a dedicated job and can program 
their own EPROMs to do it. WAS g
Cat X-3095
WORD PROCESSOR PAC
With a suitable printer, cassette recorder and 
the WORD PROCESSOR PAC“ in your 
Sorcerer you can have a word processor 
system that is not only far more powerful than 
most other systems, it’s far cheaper! Features 
include automatic text wrap-around, auto­
matic checking of drastic commands, a 
powerful search function and lots more!
Cat X-3085 QQ
WORD PROCESSOR KEYTOPS
A special set of red keytops to replace some of 
the keys on the Sorcerer numeric keypad, for 
use in word processing applications (these 
keys take on new meanings when using the 
Word Processing Pac”- the keytops explain

BARGAIN PRICES 
SORCERER SAVE 
SOFTWARE HE*»*

DISK SYSTEM SOFTWARE

CP/M INC BASIC M/DOS 
DSKCITOH - HARD 
DSKCITOH - SOFT 
COPY FILE

WAS 
S699 
¡155 
St 55

NOW
$249 Cat. X-3710
$99.00 Cat X-3725
$99.00 Cat X-3726

¡2450 $19.95 Cat X-3714

Disk Based Business Software
PRICED TO CLEAR

Qc A C Payable Cat X-3702 »«Ci
A/C Receivable Cat. X-3704wF General Ledger Cat. X-3700

cable and connector. 
Cat X-3010 ^$489 these meanings.) SAVE was$

, Y inns f700 <04^Cat X-308b 1250

ONLY FROM T? J l.
DICK SMITH ELECTRONICS $4

TAPE SOFTWARE 
BELOW COST 
UTILITIES T°$ t 

NOW ALL $g95 Z 

GAME SOFTWARE/^ 
NOWALL $095^"

UF \
YO Dozens of 'XjM 

types available

See Page 98 for address details
NOT ALL ITEMS AVAILABLE IN ALL STORES! DSE/A468/JW



NOW OPEN AT 48-50 A’BECKETT STREET, MELBOURNE

fV C. Itoh PRINTERS
FROM ROD IRVING ELECTRONICS
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Pro/Writer Printer 8510
Print Features: Number of columns—136 col. max. Print Speed—120 CPS. Print 
Direction—Single-directional and Bidirectional, Switch Selectable. Throughput Speed— 
From 44 to 152 1pm. Character spacing (max. number of columns per line)—Pica 10 CPI 
(80), Double Width 5 CPI (40), Compressed Font 17 CPI (136), Double Width 8.5 CPI (68) 
Elite 12 CPI (96), Double Width 6 CPI (48), Proportional Double Width Proportional Line 
Spacing—Variable to 1/144". Print Width—203 mm (8") max.
Forms Type: Fan Fold Roll or Cut Sheet: Width—113 mm to 254 mm(4.5" to 10.0"). Total 
Thickness—0.05 to 0.28 mm (0.002" to 0.011'"). Number of Copies—Original + 3 copies 
nominal.
Form Feed: Method—Tractor or Friction. Form Loading—Either rear or top 
Interface—Serial: Method—EIA RS232-C and 20mA (40 & 60mA switchable option) 
Current Loop Serial Interface. Baud Rate (BPS)—110, 300, 600, 1200, 2400, 4800, 9600. 
Transmitting Method—Half Duplex. Synchronization—Asynchronous.
Interface—Parallel: Method—TTL compatible, 7-bit, parallel interface. Control Signals— 
ACK, BUSY, SELECT, DATA STB, INPUT PRIME FAULT, INPUT BUSY, PAPER EMPTY 
Instruction Codes—(ASCII): CR, LF, VT, FF, CAN, SO, SI, DEL, DC1, DC2, DC3, DC4 GS 
RS, US, FS, EM; GRAPHIC SYMBOLS: BIT GRAPHICS.
Error Detection: (1) Parity (VRC)—Odd, Even, No-parity. Switch selectable. (2) Framing 
Error—Stop bit check. (3) Overrun Error—Error is detected when data are received 
before the previous data have been processed.
Physical dimensions: 398 mm W x 120 mm H x 285 mm D (15.7" W x 4.7" H x 11 2" D) 
Weight: 8.5 kg (18 lbs., 12 oz.)
P*$975($845 ex)
S**$l,095 ($945 ex)

Model 1550
The Model 1550 is a compact desk-top dot matrix serial impact printer used for data 
communication terminals, hardcopy of CRT displays, peripheral terminals for 
minicomputers and microcomputers, and small-sized business systems.
The character format is a dot matrix of 7(H) x 9)(V). or 8(H) x 8(V).
Print speed is 120 characters/second. Up to 136 characters can be printed per line at 10

Its main features are: • Compact desk-top dot matrix printer • 136-column print • Light­
weight • Low power-consumption • High-quality print • Bit image graphics • Graphic 
Symbols • Prints in six different languages • High reliability • Low cost.
P*$l,295 ($1,175 ex)
S**$l,395 ($1,295 ex)

F-10 Printmaster Daisy Wheel 
Printer
Print Speed: 40 CPS. Print Method: Static Print Impact. Number of Printable Columns: 
136,163, Variable. Character Spacing: 1/120 Inch (minimum). Line Spacing: 1/48 
Return Time: 900 msec. Line Feed Time 40 msec. Paper Width: 406 mm (maximum). 
Print Characters: 96. Printwheel: Industry Standard 96 Character Wheel Interface- 
Industry Standard 8-bit Parallel, RS232-C Compatible, X-ON, X-OFF, 12-bit Qume and 
Diablo Compatible. Dimensions: 574 mm W x 405 mm d x 153.5 mm H (22.5" W x 15.9" D x 
6" H). Weight: 14 kg (30.8 lbs.) with cover and power supply. Noise: Less than 65 Db (IM 
from Platen, A Scale).
P*$l,950 ($1,675 ex)
S**$2,100 ($1,775 ex)
* Parallel Interface ** Serial Interface

RITRONICS WHOLESALE
425 HIGH STREET, NORTHCOTE 3070. MELBOURNE (03) 489 8131. 
48-50 A’BECKETT STREET, MELBOURNE. 3000
TO ORDER: Heavy items sent Comet Freight on Mail Order Phone 481 1436. Wholesale 
Customers Phone: 489 7099. Mail Orders to RITRONICS WHOLESALE, P.O. Box 235, 
Northcote 3070. Telex No. AA38897. Minimum P&P $2. Add extra for heavy items, 
registration and certified mail. Prices and specifications subject to change without notice.
CALL IN AND SEE US IN THE CITY YOU WILL BE 
PLEASANTLY SURPRISED
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INFORMATION CENTRE
PHOTON-TORPEDO: I have recently 
constructed your Photon-Torpedo pro­
ject from the September 1981 issue. I 
have experienced one difficulty with it. 
Both the 5th LED and the intersecting 
LED on the horizontal row do not come 
on at the right time. They pulse very 
faintly while other LEDS are lighting up. 
Since the intersecting LED doesn't come 
on, when the torpedo should have hit it, 
nothing happens (IE, no special sound is 
produced). The actual torpedo sound is 
functioning properly. (D.M.J., Balwyn, 
Vic.)
• We assume that you have a partial 
short across the two LEDs concerned or 
across the inputs of IC5c. This would pre­
vent IC5c from working as it should and 
thus no "crash" noise is produced. Co 
over the board very carefully and look 
for fine solder splashes. If you cannot see 
any, check for shorts with your 
multimeter switched to an "ohms" range.

DIGITAL FREQUENCY DISPLAY: I recent­
ly purchased an FM stereo tuner kit from 
L. E. Chapman and noted with interest 
your digital frequency display which ap­
peared in the October '82 issue.

What modifications are needed to 
enable the EA digital frequency display 
to be amalgamated with an FM stereo 
tuner? Can the display also be configured 
to act as an AM/FM display? (D. W., 
Scottsdale, TasJ
• It would be relatively easy to adapt 
the display to FM. You would need to 
add a local oscillator buffer and 
prescaler which can run up to 120MHz. 
Fortunately this is relatively easy. Just 
refer to our December 1978 issue which 
featured the Playmaster AM/FM tuner.

There you will find the circuit of a one- 
transistor buffer which is very similar in 
configuration to the remote buffer stage 
for the digital display. Also featured is 
the National Semiconductor DS8629 

100:1 prescaler. This would replace IC1 
and IC2 as far as the FM function is con­
cerned. You would also have to program 
the 4029 ICs to take into account the 
10.7MHz intermediate frequency.

We have not addressed the problem of 
how to adapt the display to AM/FM 
operation but it could be done. 
However, it would probably be messy 
unless you arranged for electronic swit­
ching between the two functions.

The DS8629 is readily available from 
Dick Smith Electronics.
TRANSISTOR ASSISTED IGNITION: I read 
your article in December '79 about the 
TAI and bought a kit from Dick Smith, 
built it and promptly fitted the kit to my 
65 Holden Panel Van 192 cu in, 4-speed 
(Australian) gearbox — and blew up the 
TAI (!!!) — wiring problem or burr under 
the BUX80 or 2N3O55.

Not long after that we sold the Panel 
Van (not because of the TAI). I rebuilt the

In praise of Capacitor Discharge Ignition Systems:
In the TAI article in February 1983 

you inserted a box debunking 
capacitor discharge ignition systems.

Let me start by saying that I began 
fiddling with CDI systems about 1960. 
To date I have made about 150 units. 
These were used in some of the top 
racing Minis in Australia (all without a 
single failure). One was fitted to a 
turbo-charged six cylinder racing 
boat. At one stage the boat flipped 
and sank. The unit despite being 
under water for about half an hour 
still functions today.

Most of the CDIs went to bread and 
butter cars with some exceptions, eg, 
a 12-cylinder Ferrari and a twin turbo­
charged Falcon. In all these years I've 
had only one breakdown — caused by 
the owner fitting it himself in the 
wrong place and not using sealing 
compound on the lid of the box. It 
worked for about two weeks with the 
box half full of water before it finally 
cried enough.

Now let me answer all the points 
raised about CDI:
(1) Circuit Reliability: The above 
record speaks for itself, proven in cir­
cuit racing and other uses. It boils 
down to generously rated com­

ponents, good dump caps, 800PIV 
16A SCRs, fibreglass PC boards, and 
glued down larger components.
(2) Cross-firing: A lot of V8s have this 
problem even with standard ignition. 
My solution is very simple: I will not 
sell a CDI to a V8 owner unless he in­
stalls an ignition harness to my 
specifications. I also recommend get­
ting rid of all carbon-impregnated ig­
nition wires on all CDI-equipped cars. 
(3) Four stroke engines with anti­
pollution equipment fitted: I now run 
a Ford Laser with no problems what­
soever. Open road fuel consumption 
is slightly over 48mpg (1.5 litre, 
5-speed).
(4) All automobile manufacturers are 
ruled by accountants. They spend 
millions to put all sorts of fuel-saving 
computers in but overlook a very 
basic fact. A good CDI system will 
save you at least 10% in fuel used.
(5) One fact not mentioned in your 
box is the often stated "it will not fire 
very lean mixtures".

Let's quote from one of my 
customers. A Holden Sandman 
panelvan, three persons plus several 
Great Danes in the back. Driven hard 
in the country (80 to 90mph) it got

38mpg. (This was due to a leak in the 
valley cover.)

A Mini panelvan with a 45mm 
Weber carburettor jetted for petrol. It 
ran on a 70% methanol 30% distilled 
water mixture without even enlarging 
the jets.

From all the above it is all too clear 
that a good CDI will run rings around 
any other system.

In closing, I would like to quote one 
more example of what a CDI can do 
in a turbo-charged engine. Private 
testing with Paul Gulson on Oran Park 
circuit we ran a 1310 Mini with iron 5 
porthead at 33psi boost and 
9500rpm. (J, de V. Prospect, NSW).
• Our comments were based on the 
experiences of a large number of 
readers. As far as we are concerned, 
CDIs are nowhere near as reliable as 
TAI circuits. Nor have we seen any 
evidence that TAIs are less 
economical in fuel consumption than 
CDI. We would expect the opposite.

We also fail to see how the auto 
manufacturers are ruled by accoun­
tants if, as you say, they spend 
millions to install fuel saving 
computers.
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Next Month 
in EA ...
Electronic 
Effects Unit

roíL ®G]ß[p[Slß[J 

122 Pin ROAD, NTH CURL CURL.
MAIL ORDERS: BOX 156, DEE WHY, NSW. 2099. 

TELEPHONE 93-1848.

SUPER SPECIAL
GRAMOPHONE motor and pickup 3 speed 
stereo balanced arm.
240 volt $9.75

CLOCK MODULE

PP NSW $1 50
Interstate $2 75
WA $4

PP $1.20 

including transformer and touch micro 
switches to suit. $5.50

SUPER SPECIAL

FM STEREO KITS

SLIDE POTS
meg dual. 50 cents

1 meg dual 50 cents
2 meg dual 50 cents
25K dual 50 cents
250K dual 50 cents
IKdual 50 cents
50K single 30 cents
250K single 30 cents
10K single............. 30 cents

VU & BALANCE METERS * * 

itoti
l2Kn IOOuA $2.00 STEREO VU $3.00

Sets of 3 modules includes FM tuner decoder 
and if detector. Circuit diagram supplied.

ONLY $22 ppm.«
Send stamped envelope for copy of Elec­
tronics Australia magazine review of the units.

A project for the musician or audio fiddler. It has 
reverb, echo, flanger, phaser and vibrato. You can 
use combinations of these effects to get some 
really offbeat sounds.

AMP OVERLOAD INDICATOR

ELECTROS 
47mF 25V 470mF 16V 1000mF 63V<

5 tor $1 5 tor $1
220mF 16V 47mF 16V 47mF 200V

10 lor $1 5 tor $1 3 for $1
1000mF 16V 22mF 16V 1000mF 25V

5 for $1 5 for $1 5 for $1
2 5MF 350V 2500MF 16V 680^F 35V

5 for $1 5 for $1 2 for $1
470gF 40V

5 for $1
16pF 350V 

4 for $1 CAPACITORS
220gF 50V 47gF 160V 0 47MFD 100V

4 tor $1 5 for $1 10 for $1
470gF 35V 330mF 63V 220mF 63V

4 for $1 5 for $1 5 for $1
220MF 50V 22gF 160V 0.0068pF 1500V

4 for $1 5 for $1 3 for $1
1000mF 10V 25pF 63V 0.0039mF 1500V

5 tor $1 5 for $1 3 for $1
220gF 10V 470MF 63V 0068mF 400V

10 for $1 3 for $1 5 tor $1
47mF 25V 47^F 25V 0 01 5mF 250V

5 for $1 5 for $1 10 tor $1
47MF 50V 330MF0 16V 680K 250V

5 for $1 2 for $1 5 tor $1
470/xF 25V 2000MFD 25V 47K 630V

5 tor $1 2 for $1 5 tor $1
220mF 63V 1000mF 50V 2.2 200V

4 for $1 $1 each 5 for $1

■
SPEAKER 
SYSTEMS 
$35 PAIR

Two 6" Dual Cone Magnavox
Speakers in each cabinet 

10 watts RMSP&P NSW $4 50 INT $5 50 WA S6 50 
- NT S6 50

POTS ROTARY

Held over from this issue because of lack of space, 
this overload indicator can be connected to any 
solid state power amplifier and will indicate even 
the briefest of overloads causing as little as 0.1% 
THD. The circuit is immune to the effects of varying 
supply voltages or load impedance.

BSR DELUX ECORD PLAYErI 
11 INCH TURNTABLE CUING DEVICE 
SHIELDED MOTOR MAGNETIC CARTRIDGE
P&P NSW — $4.50; INT — $5.50
WA — $6.50
NT — $6.50M^HH^jnB. -

7» Meg
1 Meg 
100K 
100K Switch 
50K Double Pole Switch 
7.500 
10K Switch 
250K 
50K 
20K
10K Min Pots
50/ohm
7» or 1 Meg Switch
7» 1 meg dual Concentric tapped at 
2 meg ganged double pole switch 
1 5 meg dual ganged
2 meg ganged log
1 meg dual ganged
' 2 meg dual ganged LIN
25K 50K dual ganged Concentric 

double switch'
200K single line
20K wire wound 
dual log 10K
100K dual ganged linear pots
10K sub mm log pots
25OK ganged pots 
?5K Im ganged pots

30c 
30c 
30c 
50c 
50c 
30c 
50c 
30c 
30c 
30c 
25c 
50c 
50c

100K S1
S1

50c 
S1 
$1

75c

si 
30c 
75c 
75c 
75c 
50c 
75c

SPECIAL
MAGNAVOX SPEAKERS
0 INCH WOOFER
0 INCH MID RANGE $20 PAIR

SPEAKERS 2’.. INCH 2 FOB SI

PLUS;
MAKE YOUR OWN RELAY
‘Although these articles have been prepared for publication, 
circumstances may change the final content. However, we 
will make every attempt to include the articles featured here.

MSP SPEAKERS
8 INCH DUAL CONE 15 OHM

8 WATT
$5 PP NSW $1.80

INTERSTATE $2.75
WA. TAS. NT. $4

8 OHM SYSTEM. 20 WATTS RMS

PSP NSW $3 50 - INT $4 50 - WA S5 50
NT $6 5U

TUNING CAPACITORS

AM, FM $3
3 Gang $2 2 Gang $1.50
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TAI with no burrs or wiring errors and 
promptly fitted the rebuilt TAI to my 
wife's 1977 "LB" Lancer Hatchback 
(Chrysler), this being much to her 
disgust.

Here lies a problem. The tacho doesn't 
work correctly with the TAI fitted (wired 
as prescribed). Any ideas please?

The other car in our stable is a 79 CM 
ELB Valiant 4.0L Manual which I believe 
the TAI is derived from (dwell extension). 
Will fitting the TAI Mkll (Feb '83) make 
any difference? If so will it cause any 
upsets to the computer? And where in 
the wiring is the TAI fitted if worthwhile? 
The Valiant already has the pointless 
distributor. Thanking you for your 
assistance. (S. P., Kangaroo Flat, Vic.)
• There should be no problem in 
operating a tachometer when the TAI is 
fitted although it may be necessary to 
take the tacho input from the negative 
side of the coil (ie, collector of Q4) rather 
than from the points.

It would be pointless (pun intended) to 
fit the TAI to the Valiant since the system 
is essentially the same.

FLUORESCENT STARTER: I recently in­
stalled 4 x 18W TLD83 fluorescent tubes 
surrounding a bathroom vanity mirror. 
As you would know, the Philips TLD83 is 
a high efficiency 26mm "daylight" tube — 
and fairly expensive. With the usual 
"bimetallic" starters these tubes flash for 
an abnormally lengthy period before 
finally striking. It seemed that Leo Simp­
son's solid-state starter would be tbe 
answer.

The electronic starter worked well on 
conventional 37mm tubes, but not a 
glimmer on TLD83s, not even a faint flow 
from the filaments. Reducing the .015/zF 
capacitor to .01 gF made no noticeable 
difference. Raising the voltage on the 
ST2 by substituting 220kfi and 270kfi 
resistors for the 470kQ and 100kfi 
resistors, respectively, was however, 
part of the answer. Each end of the tube 
fluoresced but the tube did not il­
luminate through its entire length.

Complete fluorescence was finally ef­
fected by taping an earthing strip of foil 
along the full length of the tube. The 
flashing is now minimal as compared to 
the usual "bimetallic" starter.

The earthing strip could be a length of 
thin L-shaped metal, sprung against the 
tube. This type of tube earthing was 
common when one form of quick start 
circuitry was popular in the fifties. I used 
a strip of building insulation aluminium 
foil about 40mm wide to half surround 
the tube and so double as a silvered 
reflector (attached with adhesive tape 
and earthed).

I make mention of this modification as I 
understand from the SEC Authority that 
the Newcastle lamp manufacturers will 
be turning out more 26mm dia high effi­
ciency tubes than the current "conven-

Electronics Australia Reader Service
"Electronics Australia" provides the following 
services:

PHOTOSTAT COPIES: $3 per project, or $6 
where a project spreads over multiple issues 
(price includes postage). Requests can be handl­
ed more speedily if projects are positively iden­
tified, and if not accompanied by technical 
queries. We reserve the right to supply complete 
back issues instead of photostats, where these 
are available.

CHASSIS DIAGRAMS: For the few projects 
which require a custom metal chassis (as distinct 
from standard cases) dyeline plans showing 
dimensions are normally available. $3 including 

postage.

PC BOARD PATTERNS: High contrast, actual 
size transparencies: $3, including postage. 
Please specify positive or negative.

PROJECT QUERIES: Members of our technical 
staff are not normally available to discuss in­
dividual projects, either in person at our office, or 
by telephone.

REPLIES BY POST: Limited to advice concerning 
projects published within the last three years

tional" 37mm tubes by the end of '83. 
The modification I have made may not 
be optimum but it is certainly a big im­
provement. (A. S. Mt Eliza, Vic.)
• Thank you for your interesting 
modification. As your letter and the 
other one on this page shows, the 
fluorescent starter circuit is not the com­
plete answer to starting problems with 
many tubes. We have also had one com­
plaint that the electronic starter burns 
out tube filaments. Have any readers ex­
perienced this?

FLUORESCENT STARTERS: I recently 
bought two fluorescent starter kits (EA 
October '82) from one of your adver­
tisers (Rod Irving). On attempting 
assembly the 0.1/zF capacitors were 
found to be of a type too large to fit the 
starter housing. In operation both 
devices worked sometimes.

A check of the waveforms suggested 
that the 0.1 snubber capacitor was too 
large, so the one in the starter was tem­
porarily substituted. The gate trigger 
voltage was also marginal so the 470kQ 
resistor was replaced by 330kil

However it was apparent that the inclu­
sion of a high voltage isolation diode 
would allow the use of a cheaper Triac 
for the switch. Tests also showed the ST2 
could, if unavailable, be replaced by an 
ST4 in series with a 24V zener. At least 
20 volts is required to generate sustain­
ing current for the SCR. The starting time 
could also be reduced by reducing the 
time constant of the trigger circuit. The 
modified circuit is shown below. Note 
that an SC141D Triac can be directly 
substituted here for the C122D. This 
brings the price down to about $2.50.

Different starters are normally required 
for 20W or 40W single and single ballast 
dual 20W fittings. In the latter the tubes 
are wired in series so that available

Charge $3. We cannot provide lengthy answers, 
undertake special research, or discuss design 
changes. Nor can we provide any information on 
commercial equipment.

OTHER QUERIES: Technical queries outside the 
scope of "Replies by Post" or submitted without 
fee may be answered in the "Information Centre” 
pages, at the discretion of the Editor.

COMPONENTS: We do not sell electronic com­
ponents. Prices and specifications should be 
sought from advertisers or agents.

BACK ISSUES: Available only until our stocks are 
exhausted. Within six months of publication, face 
value plus 30c for post and packing for each 
issue. Seven months and older, $3 (includes post 
and packing and storage fee).

REMITTANCES: Must be negotiable in Australia 
and made payable to "Electronics Australia". 
Where the exact charge may be in doubt, we 
recommend submitting an open cheque endorsed 
with a suitable limitation.

ADDRESS: All requests tq the Assistant Editor, 
"Electronics Australia", Box 163, Chippendale, 
2008

voltage per tube is only half. To use elec­
tronic starters in these, the gate resistor 
network must be changed as per table:

Trigger device ST2 ST4
20W or 40W single 22kfi 18kfi
20W dual 47kQ 39kfi

Unfortunately, the Philips Power Miser 
26mm dia tubes cannot be started with 
this device, and in fact an attempt to do 
so with the published design is likely to 
cause the SCR to fail as the negative 
voltage at turn off exceeds 600 volts. The 
modified circuit won't fail, it just won't 
produce the 800V+ required to start 
these tubes.

The problem can be overcome with 
the aid of a starter wire, but that's 
another story. Altogether, an excellent 
device and thanks for the idea. Regards. 
(W.)., Nambucca Heads, NSW).

• While we find your modifications in­
teresting, we fail to see how they make 
the circuit cheaper to build. For exam­
ple, the C122E SCR is currently priced at 
90 cents from Dick Smith Electronics 
while the SC141D Triac is priced at 
$1.45.

We do not recommend the use of the 
electronic starter in single-ballast dual 
20W fittings as there is no way of know­
ing whether the starters will be correctly 
connected to ensure that both tubes 
light properly.
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MARKETPLACE
FOR SALE

OSBORNE 1 GRAPHICS SOFTWARE: Games 
and practical applications. For information 
send SAE to: Aeon Software, Suite 2, 19 
Godfrey Street, Campbell, ACT 2601.

MIXED TRANSISTORS: BC107 BC108 
BC237/9 BC547/8 BC337 (10 each type). 
Total 50 transistors. Price $7.50. Stereo 
Power Amplifier Module 20W+20W Price 
$15. Stereo Power Amplifier Module 
30W+30W Price $20. Variable Power 
Supply Module 0-40V 3A Price $49. Power 
supply + 15V 1A Price $30. 20 LED uV 
meter Price $20. LED Tuning meter Price 
$10. All price includ postage. Bank cheque 
with order. Trade enquiries invited. 
Elsewhere: Write for quote: Camers 
International, 1 73A Boundary Road, Penang, 
Malaysia.

SUPER 80 SOFTWARE: (D.S. graphics), 
versions of Lunar Rescue, Missile 
Command, Frogger and more (with sound 
effects). For list write to G. Georgiou, 140 
Doncaster Ave, Kensington, NSW, 2033.

AMIDON FERROMAGNETIC CORES — Large 
range for all receiver and transmitter 
applications. For data and price list send 
105x220 SASE to: R. J. & U. S. Imports, PO 
Box 157, Mortdale, NSW, 2223.

NICAD BATTERIES: New quality. Cheap AA; 
sub C; C and D size to 4 amp. Fast charge. 
Suit most gear incl. flashguns, toys and Big 
Jim torches, etc. Last for years. Info 557 
Merrylands Rd, Merrylands 2160. (02) 
636 1592 any time.

WANTED

DISPLAY ADVERTS IN MARKETPLACE 
are available in sizes from a minimum of 
2cm x 1 col rated at $15 for a col cm.

CLASSIFIED RATES $3.60 for 40 letters 
or part thereof per insertion payable in 
advance. Minimum 80 letters.

CLOSING DATE is six weeks prior to the 
on-sale date. Issues are on sale the first 
Wednesday of each month.

FOR HIRE

MICRO RENTAL: Microcomputer systems of 
various models and configurations with 
peripherals, are available for hire from Dorf 
Microcomputer. Start-up and reference 
manuals included. Sydney 922 1644 and 
960 1808 (AH).

MICROCOMPUTERS: for weekly rental . . . 
$25 per week. Commodore PET systems, 
with manuals and software tapes. Cassettes 
include games and self-teaching tutorials in 
BASIC and 6502 Machine language. David 
Bates & Associates, Ph. (02) 630 8652.

SUPER 80 COMPUTER: 48K, Eprom Basic, EL 
Graphix Kit 3. Assembled in case, built in 
power supply. Perfect working order $200 
(079) 28 8939 A/H.

SUPER 80 USERS — Define your own 
characters, symbols, etc with the 
Programmable Character Generator (as 
detailed in May EA). 128 programmable and 
128 fixed characters. Complete kit: $89.95. 
Shortform kit (PCB, EPROM, inst): $47.50. 
P&P $2.00. Computer Clinic, PO Box 68, 
Aspley, Qld. (07) 269 8573. Bankcard.

WIRELESS SET Ex Army No. 11 or No. 19 
WW2 type. Also power supplies etc for 
restoration of wireless truck. M. Kelly, Olinda 
Rd, The Basin, Vic 3154. (03) 762 3993.

READER SERVICE

COMPUTER CLINIC repairs and services 
Sorcerer, Pet, Apple, Ohio, Osborne, Super 
80, System 80, Tandy and others. 
Businesses and hobbyists catered for. 
Electronic design and equipment. (07) 
269 8573, PO Box 68, Aspley, Qld.

j? Radio Pty Ltd
Tel. (02) 587 3491

IS THE ONLY COMPANY 
WHICH MANUFACTURES AND 

SELLS EVERY PCB & FRONT PANEL 
published in EA and ETI 

651 Forest Road Bexley 2207 
AUSTRALIA

RING FOR INSTANT PRICES 
24 HOUR TURNAROUND SERVICE

Low-cost economy meter... ctd from p75
cream or similar colouring matter across 
the tread, moving the vehicle a couple of 
wheel revolutions, then measuring the 
marks on the carport floor.

All the CMOS devices are operated 
from a +5V rail, derived from an LM7805 
regulator. The original unit was con­
structed on Veroboard, and is quite 
small; a useful consideration where 

space is limited. The system has proved 
to be completely reliable since it was in­
stalled over three months ago (5500km). 
The display will display a random 
number when first switched on, but this 
is corrected after the first complete 
countdown from the flowmeter.

V. J. Garrone, 
Innisfail, Qld.

FUNDAMENTALS 
OF 

SOLID STATE

ONLY 
$3.50 
+ 90c 
P&P

an introduction to DIGITAL ELECTRONICS
Electronics is going digital. 
This book can help YOU go 
right along with it.
Electronic equipment now plays an important role in almost 
every field of human endeavour. And every day, more and 
more electronic equipment is ‘‘going digital”. Even professional 
engineers and technicians find it hard to keep pace. In order to 
understand new developments, you need a good grounding in 
basic digital concepts, and An Introduction to Digital 
Electronics can give you that grounding. Tens of thousands of 
people — engineers, technicians, students and hobbyists — 
have used the previous editions of this book to find out what 
the digital revolution is all about. The fourth edition has been 
updated and expanded, to make it of even greater value.

Availabie from "Electronics Australia". 57 Regent St, Chippendale 2008. PRICE $4 50 OR by mail 
order from “Electronics Australia", PO Box 163, Chiooendale 2008. PRICE $5.40.

Fundamentals of Solid State has been 
reprinted, revised and updated showing how 
popular it has been. It provides a wealth of 
information on semiconductor theory and 
operation, delving much deeper than very 
elementary works but without the maths and 
abstract theory which make many of the more 
specialised texts very heavy going. It begins 
with atomic theory, diode types, unijunction, 
field effect and bipolar transistors, thryistor 
devices, device fabrication and microcircuits. A 
glossary of terms and an index complete the 
book. Fundamentals of Solid Stae has also been 
widely adopted in colleges as recommended 
reacing — but it's not just for the student, it's for 
anyone who weants to know just a little bit more 
about the operation of semiconductor devices.

Available from:
“Electronics Australia”, 57 Regent St, 
Chippendale. PRICE $3.50 OR by mail 
order from “Electronics Australia”, PO 
Box 163, Chippendale, 2008. PRICE 
$4.40
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136 VICTORIA RD. MARRICKVILLE, NSW 2204
PHONE 51 3845

PROUD TO BE 
AUSTRALIAN

ELECTRONICS CENTRE
BARGAIN PRICES • PERSONAL ATTENTION • SLICK MAIL ORDER SERVICE • SATISFACTION

• BULK BUY - SUPER SPECIAL - MONEY SAVERS •
PRICES TO SUIT - SMALL MANUFACTURERS • RETAILERS • HOBBYISTS • MINIMUM ORDER - $10

MINIATURE TOGGLE SWITCHES
SPDT ON/ON DPDT 250V 2A
250V 3A SMK 4 ON OFF/

MOMENTARY
10 FOR $7.40 I i C AND K
P-P $1 50 4 10 FOR $9.95

DPDT AUDIO SWITCH

Hl QUALITY BRUSHED 
ALUMINIUM LEVER

10 FOR $2.95 P-P $2

BURGESS MINI MICRO 
SWITCH

10 FOR $7.50 P-P 60c

4 PIN FEMALE PLUG

10 FOR $9 P-P $2.50

FUSE HOLDER
SAFETY CLIP

MES GLOBES 
6V 3A 12V 2.2W

PACK OF 10 $1.85 P-P 60c

SPRING LOADED 
TERMINALS

BLACK^^ONLy

10 FOR $2 PP$1

PAR 38 FLOODLIGHT
240V 1 50W

^^ 4 FOR $11
‘ P-P $3

LARGE BEZELS
BLACK 
RED

SPARK PLUG 
SUPPRESSORS

10 FOR $1.50
P-P $1 25

LARGE STOCKS OF ELECTROS, GREENCAPS. 2(1 KV, 630V POLY POTS, COMPONENTS, AVAILABLE

HMV 4CH REMOTE CONTROL

Brand new units ready to go — OR 
ideal to adapt to — TV — computer 
games, radio control. Joy stick has 
full 360 degree rotation. Panel is 
marked — front, rear, right, left. 
Pot values are 50K tandem. All in 
high quality aluminium case.

BSR
LATEST DESIGN MODEL

* SUPER SCOOP *
MAGNAVOX 6W 
HI-FI WOOFER

8 ohm 20 watt • Freq respon 50-6500Hz. Reson 
45Hz. Rolled foam surround • High compliance 
suspension • Barium ferrite magnet • Excellent 
linearity at high power (ideal mid-range in systems 
to 65wrms).

$12.95 EACH
P-P NSW $2.75 
INTERSTATE $4.50

(Normal factory price in 100 lots $18 each).

STEREO RECORD PLAYER 
MANUAL OPERATION CABINETS

240V 50HZ
P-207

SHAPE TONE ARM WITH
COUNTERWEIGHT
CARTRIDGE

CERAMIC
DIAMOND STYLUS •

AUTO RETURN AND STOP • 33-45 PPM 
• PLAYS 7", 10", 12" RECORDS •
CUT-OUT TEMPLATE, INSTRUCTIONS •

¿JIB OK P-P NSW $4.50. WA, NT*•* 9 $6.50 a, V, T, SA $5.50

FM WIRELESS MICROPHONES

No cable to trip over 
operate with FM receiver,
88-106MHZ
Undirectional model 
(illustrated)

PRO 
MODELS

use 
BBB 
BOD
BBB

PUSH BUTTON
TELEPHONE 

DIALER 
WITH 

MEMORY

$19.95 p p 90c

SCREW TERMINAL 6.5MM STEREO

10 FOR $2.95 P PS15O 10 FOR $6 P P $2 50

ELECTROLYTICS
PCB 
25OOpF 16V
10 FOR $5.50

47O„F 25»

10 FOR $3.50

4700mF 35V AX

10 FOR $17.50
P P $2 50

AT BELOW FACTORY PRICES

PROFESSIONAL QUALITY
101 APPLICATIONS

Omnidirectional model $27
Tie tack model with separate 
pocket size transmitter
Add $2.50 P-P $43

Last phone number memory re-call. 
Busy number redialled by touch of 
one button. Instant cut-off button. 
Converts your old fashioned 
mechanical system into a modern, 
speedy phone dialer. Easy to install.

GENUINE FACTORY PRICES
ETONE SPEAKER SPECIALS

Rugged top quality Aust made brand new bargains
Model
6110
6160
6180
4310
4510
4350

Size
30cm 
30cm 
30cm 
38cm 
38cm
38cm

Cone Type
Ribbed surround
Twin cone
Foam surround
Straight surround 
Straight surround 
Hi-Fi

Vlcoil
8/15 Ohms
8 or 15 Ohms
8 Ohms
8-15 Ohms 
8-15 Ohms
8-15 Ohms

HIGH GRADE 
POTTER AND 
BRUMFIELD 
RELAY 

$3.50 P-P 95c

KU series • 240 VAC 50Hz 
operation • 3 sets of 240V 10 amp 
change over contacts • perspex 
cover and mounting base included • 
size 50mm x 37mm x 35mm • ex­
computer • as new condition. At less 
than '/a of the normal price.

DIODE IN 4004. 50 FOR $5.50

Direct from a manufacturer of sophisticated electronics • Fully 
moulded, hi-impact, heavy duty ABS plastic • The colour is bat­
tleship grey • Detachable U-shape top and bottom, front and back 
panels • Front panel has cut-outs, and will easily accept a blank 
panel • 4 jumbo countersunk plastic screws secure the 4 sections 
• Underside has ample ventilation, and dimples for rubber feet • 
Dimensions 350mm (W) x 130mm (H) x 350mm (D) material 5mm 
thick. BRAND NEW PERFECTS.

$22.95 P.P. NSW $4.50. V, SA, Q, T $5.50. WA, NT $6.50

FLOOR MODEL MICROPHONE STAND
Six foot adjustable, cast iron base. Aust made $32.95 P-P $5.50. Boom-arm to 
suit $19 P-P $3.50, 15cm goose neck $4, 33cm goose neck $6.50 P-P $1

• AWA CARPHONE • TRANSCEIVER
76MHz. 3 CHANNEL • LOW BAND • FM •

■ ML— 6 12 VDC SOLID STATE POWER SUPPLY • (INBUILT).

et 22 MINI TUBES, 7 AND 9 PIN, PLUS TYPE 6146 IN FINAL •
N,B, CRYSTALS ARE NOT SUPPLIED. NOR ARE THE SETS AIR

— - ..." TESTED • INTERCONNECTING CABLE AND CABINET IS
' SUPPLIED • CONVERSION TO 6 METRE BAND IS EASY • DATA

AVAILABLE • WE GUARANTEE THE SETS TO BE COMPLETE AND
£ IN EXCELLENT CONDITION • p.p NSW $4,50.

% V. Q. SA. T. $7.50.EX AMBULANCE wa. nt. $11.50.

— all with factory warranty.
Reson

65
65
30
45
45
30

Hz Freq Hz 
50-8000 
50-15000 
30-4000 
40-6000 
40-6000 
30-4000

Watts Rms
30
30
60
60
100
120

Price Ea 
$28,50 
$29.50 
$34.95 
$63.00 
$84.00 
$63.00

or 
or 
or 
or 
or 
or 
or

2 for 
$49.95 
$52.00 
$64.00 

$120.00 
$156.00 
$120.00

Pack — Postage add for one 30cm model. NSW $3.50. Interstate $5. For two 30cm models. NSW S5. Interstate $7. 
For one 38cm model. NSW $4.00. Interstate $6. For two 38cm models. NSW $7. Interstate $8.50.

LATEST DESIGN

BLACK
SEE-THROU

Speaker grill cloth material • 
Knitted stretch jersey • 1.5m

Of wide.

$9.5Omptpr$5o
NOT .

$25M ’
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EA Magazine Holders

The binders and magazine holders are available 
over the counter from Electronics Australia, 57

Prices including 
postage are:

. ..... -. ■' . *• .

ADVERTISING INDEX

Regent Street. Sydney. NSW — Price: $5.10 
binders. $4.50 holders. Holders: $5.50 NSW; $5.60 other states: or six for $29.00 

NSW; $31.50 other states, $A33.00 NZ.

Mail orders should be sent to Electronics 
Australia. PO Box 163. Chippendale. NSW 2008.

Binders: $7.00 NSW; $8.50 other states: or six for $33.00 
NSW; $36.00 other states, $A37.00 NZ.

EA PC BOARDS AND FRONT PANELS
Some readers have problems obtaining PC boards and front panels for projects. Many of 
our advertisers sell these items and their advertisements should be checked in the first 
instance. Failing that, below is a list of firms which produce or sell PC boards and front 
panels.

NSW
Dick Smith Electronics, 
125 York Street, 
Sydney, 2000.
Telephone 290 3377. 
DSE also has branches 
and resellers throughout 
Australia.

Electronic Agencies, 
115-117 Parramatta Road, 
Concord, 2137.
Telephone 745 3077.

117 York Street, 
Sydney 2000.
Telephone 29 2098.

Jaycar Pty Ltd, 
125 York Street, 
Sydney 2000.
Telephone 264 6688.
Radio Despatch Service, 
869 George Street, 
Sydney 2000.
Telephone 211 0816.

RCS Radio Pty Ltd, 
651 Forest Road, 
Bexley, NSW 2207. 
Telephone: 587 3491

VIC.
Rod Irving Electronics, 
425 High Street.
Northcote, 3070. 
Telephone 489 8131.

Kalextronics,
101 Burgundy Street, 
Heidelberg 3084. 
Telephone 743 1011.

Shop 11,
Regional Shopping Centre, 
Melton 3338.
Telephone 743 1011.

Sunbury Printed Circuits,
Lot 14, Factory 3, 
MacDougal Road, 
Sunbury 3429. 
Telephone 744 2714

Altronics,
105 Stirling Street, 
Perth 6000.
Telephone 328 1599.

Jemal Products, 
8/120 Briggs Street, 
Welshpool, 6106.

N.Z.
Marday Services, 
PO Box 19 189, 
Avondale, Auckland.

Mini Tech Manufacturing 
Co Ltd,

PO Box 91 94, 
Newmarket.

Printed Circuits Limited,
PO Box 4248, 
Christchurch.

SUBSCRIPTION SERVICE
ELECTROmtS

Hustralin

Subscription Rates 

$29.00 per year 
within Australia 
$31.00 per year 
elsewhere

Make sure you receive every copy of the magazine by ordering it from your newsagent or the publisher. 
For publisher subscriptions post this coupon, with your remittance to Electronics Australia Subscription 
Dept, John Fairfax & Sons Ltd, GPO Box 506, Sydney 2001. Subscription will start with first available 
issue.

I Name........................................

Address.................................

Postcode.................................
I

Enclosed is.................................for...................................years |

ADVERTISER PAGE

Active Electronics 109, 110,111
Ace Radio 143
Acoustic Electronic Developments 

134
Adaptive Electronics 134
Altronic Distributors Pty Ltd 20,21, 

70, 71, 101, 104, 105
Applied Technology 118, 119
Auditec Aust. 33
A.W.A. 39
Bertas International OBC
Bilico Electronics 17
Bright Star Crystals 117
Cashmore Enterprises 40
Cobo International 91
Commodore Computers 73, in 

colour section
Comp Soft 1 29
David Reid Electronics 35
Dept of Defence in colour section 
Dick Smith Electronic Group 10,11, 

34, 64, 65, 80, 81,84, 
98, 133, 137

Radio Parts Group 102
Eastern Communications 16
Electronic Agencies 74
Ellistronics 28, 29, 30, 31,78
Elmeasco Instruments Pty Ltd 25
GEC 102
ICS 2
Inca Data Systems 127
Jaycar Pty Ltd 4,5,56,57,61,92, 

93, 126, 130, 131
L. E. Chapman 140
Marantz in colour section
Melbourne Machinery Co. 136
Micro 80 135
Parameters 54
Philips Industries 14
Rod Irving Electronics 26, 42, 43, 

86, 87, 112, 123, 138
Royel Micro Systems 62
RCS Radio 142
Software Source 91
Sony IFC
Stotts Technical Correspondence

College 9
Trade TV & Video 77
Wireless Institute of Australia 113
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GEST

WILL FUTURE AUSTRALIANS BE DESERT DWELLERS?

new
fluoride WnNKvKSN TAKE
controversy^NNNIK^=B^7our OWNSSKKS^S
LOTTO RESULTS AND ESP: STARTUNG EVUENCE”

TOMORROW’S MAGAZINE TOOAY

OMEGA MAKES 
YOU A PROMISI

We aim to 
inform you, 
stimulate you, 
excite and 
entertain you 
like no other 
Australian 
magazine. 
Buy the latest 
issue and see |



The Versatile Computer
Enter the exciting world of computing with the EG2000 Colour Genie

* Low Priced — Compare the Features.
* Clear & Defined Colourfull Graphics.
* Fully Expandable — Compare the Prices

• Children & Adults love Video Games.
• Home Accounting.
• Small Business Computing.
• Educational Purposes.

F YOUR 
LOUR GENIE

INCLUDES CASSETTE RECORDEI

WE DARE TO COMPARE
FEATURES
ROM

RAM on Board

Max. RAM on Board

Professional Typewriter Keyboard 

R.F. with sound modulators built-in 
Built in Power Supply

RS-232C Built-in
Sound

Screen Display

Programmable Characters 

Upper/Lower Case Characters 

Dedicated Graphics

User-Programmable Function keys 
CPU

Clock Speed

Baud rate

Price including

COLOUR GENIE

32K

YES

YES

YES

YES

YES 
24x40

YES

YES
YES

8
Z80 

2.2MHz

1200

$499

VIC 20 TRS 80 COLOUR ATARI 400
10K

16K
5K 32K 48K

YES NO NO
NO YES YES
NO YES YES
NO YES NO
YES YES YES
22x23 16x32 24x40
NO NO NO
YES YES YES
YES NO YES
YES NO NO
6502 6809E 6502
1 MHz 0.89MHz 1.8MHz
300 1200 1200
$394 $784 $758

FOR FURTHER INFORMATION CONTACT BERTAS INTERNATIONAL PTY LTD 
P.O. BOX 294, BOX HILL, VIC. (03) 288 7708


	SONY

	THE ONE AND ONLY


	The Sony CDP101 The magic of digital audio becomes a magnificent reality.

	CDP-101 Specifications


	fl«™

	ICS helped take me from fish and chips to silicon chips.”

	ICSj

	LIQUID CRYSTAL DISPLAY

	CAR COMPUTER

	BELOW $200 ONLY $179


	12.50

	PRICE AS 12 MONTHS AGO, LOWER OR HAVE NOT BEEN REVALUED!

	DISAPPOINTMENT!


	low cost hi f i

	3 - WAY SPEAKER SYSTEM $29.95 a set

	2 SETS (6 SPKR) FOR STEREO ONLY $49.96

	$36ÆÔ

	COMPUTER TRANSFORMER BARGAIN nn cn


	s 29.50

	MORE EDGE CONNECTOR BARGAINS




	News Highlights

	Spacelab heralds new era of space manufacturing

	Video is big business says Time Inc

	Micros could help disabled to walk


	NEWS HIGHLIGHTS

	Contract to AWA for Aussat ground stations

	Australians tune in to UOSAT-Oscar 9

	Optical fibre contract to Austral

	Computer-controlled car suspension

	The Stott’s range of courses in Electronics is:



	US scheme for war by stealth


	New planes that radar can't see

	by JIM SCHEFTER


	More power. Smaller size. Philips chunky capacitors.

	FOR ALL YOUR ELECTRONIC NEEDS

	J DROP IN AT EASTERN	

	COLOUR GENIE

	KENWOOD TS9305 $1,799

	THE SUPERB 5000 SERIES

	5000 PWR AMP 100W $319.00

	5000 PREAMPLIFIER $299.00


	$449

	COLOUR GENIE SOFTWARE

	B-1 B accessories



	BILLCO ELECTRONICS

	INDUSTRIAL RADIO REMOTE CONTROL

	Remote sensing

	Applications

	Conclusions

	Powerful New

	6000 RPM

	Mini Drill

	for PC

	Work

	BANKCARD JETSERVICE-DELIVERY NEXT DAY

	ALTRONICS .. ALTRONICS .. ALTRONICS ... ALTRONICS ... ALTRONICS ... ALTRONICS ...

	HIGH RESOLUTION MONITOR

	BANKCARD JETSERVICE-DELIVERY NEXTDAY

	BANKCARD IETSERV1CE-



	ALTRONICS .. ALTRONICS .. ALTRONICS ... ALTRONICS ... ALTRONICS ... ALTRONICS ...




	Servo systems in video tape recorders

	Speed control

	Playback servos

	LOOK AT THESE EXTRAS YOU GET WITH FLUKE MULTIMETERS

	64K SS50 STATIC NOW AVAILABLE $399 + TAX


	ROD IRVING ELECTRONICS

	SINGLE BOARD COMPUTER KIT

	Servo systems for video tope recorders

	Summary

	RELATIVE TRANSISTOR SIZES IN VARIOUS TTL FAMILIES

	FAST ADVANTAGES

	f CIT-22

	r ET-840


	<1.40

	r DT-900 N ■


	511.51/1

	RADIOCOMMUNICATIONS — A new Act with old problems

	BASIC CHANGES

	NOT A WORD TO BESSIE!

	IS IT REALISTIC?



	AUDITEC AUDIO MODULES


	“HEY”

	— a look at what's involved

	WANTED: A STANDARD

	by Neville Williams 
	PROGRAM SOURCES?

	DIGITAL MASTERS

	BASIC PARAMETERS



	“BIG BOARD II”

	RITRONICS WHOLESALE PTY LTD

	DISCOUNT CITY STORE

	YOU WILL NEVER HAVE TO PAY FULL PRICE FOR COMPONENTS AGAIN


	TRIOS

	CS1560 ALL CROS.



	RITRONICS WHOLESALE PTY LTD

	Hifi Review

	Marantz CD-73 Compact Disc Player

	BRIGHT LIGHTS ...

	... AND SWEET MUSIC

	PROGRAMMED PLAY

	from Marantz (Aust) Pty Ltd, 19 Chard Rd, Brookvale, NSW 2100

	Phone (02) 939 1900

	SPECIFICATIONS


	CASHM0RE ENTERPRISES

	PTY LTD

	NEW PRODUCTS

	by COLIN DAWSON

	How it works

	PARTS LIST

	Construction


	$24

	from PARAMETERS Model 7040






	TRIO — Still the Best Scopes for Value and Performance

	100MHz, 4 Channels, 8 Traces. ImV Sensitivity!

	$2,495* ?

	70MHz Scope at a 60MHz Price!

	ImV Sensitivity	$1,795*

	A Favourite of Leading Computer Companies! 35MHz, 2mV Sensitivity

	$995*

	Our Most Popular Model

	— and Still the Best Value Available!

	$545*

	For Those Who Require the Extra at a Reasonable Price

	Capability of a 20MHz Scope

	$649*

	Capture Those Unpredictable One-Time Events!

	$3,195*

	FUNDAMENTALS OF SOLID STATE

	500MHz

	HEART RATE MONITOR

	DIGITAL CAPACITANCE METER

	Digital Thermometer

	BRILLIANT FUN


	O-3OV lamp Ref: ETI powersupply

	5000 SERIES GRAPHM EQUALISERS






	Sparante

	EPROM programmer

	the ultimate in

	electronic

	ignition

	Spartaka sx2ooo

	for the MicroBee Ref: ETI Feb '83


	Spartaka TX2002

	Spartaka T81DDZ

	Spartaks AT 8D



	5OV/5A laboratory power supply: Pt.1

	Basic principles

	Basic PWM circuit

	Logic circuitry


	WE’RE STUCK!

	MICROSYNTH

	BAND-BOX Kn

	WOT!

	SERVICE MANAGERS

	ROYEL

	DID YOU MISS AN ISSUE?

	Fairchild gA494: basic data

	Graphic Equalizer

	ONLY


	Mosfet Amplifier

	JOYSTICK INTERFACE

	JOYSTICK





	Balanced 8-channel Master Mixer: pt. 2

	Construction

	Audio tests

	Don’t fit the knobs

	Pin-through connections

	Z1510 2SK134

	TAX TIME SELLOUT

	Z15122SJ49

	BANKCARD JETSERVICE DELIVERY NEXT DAY BANKCARD JETSERVICE

	MASSIVE SAVINGS THIS

	ALTRONICS

	RESISTOR PACK

	BANKCARD JETSERVICE DELIVERY NEXT DAY BANKCARD JETSERVICE





	Circuit &

	Cassette interface for the VIC-20 personal computer

	Hold function for Digital Frequency Meter

	INTRODUCING THE REVOLUTIONARY NEW MARANTZ COMPACT AUDIO DISC PLAYER.





	There s more to hein a burn up at die

	g a pilot than having speed of sound.

	f Z commodore

	HOUSE ALARM KIT. ETI582

	oeeo


	00000

	000080

	■RQOOO

	Low-cost economy meter with km/l readout

	OTHER SERVICEMAN

	ROUTINE CHECK

	BRIGHTNESS FIRST





	OliWWi^

	TOO DARK?

	GAVE UP

	Unbeatable g

	Electrochune

	SUPER 80

	NORMALLY INCLUDING

	EPROM

	NOW ONLY

	Speaker System


	DICK SMITH ELECTRONICS

	Simple breath tester checks blood alcohol

	Circuit details

	ONLY $2995

	STOP PRESS

	ONLY 9

	95


	ONLY $J25°

	DICK SMITH ELECTRONICS

	See page 98 for addresses

	Construction

	PARTS LIST

	$25


	ROD IRVING ELECTRONICS

	$9.50

	$99.00

	$12.00



	EA

	PARTS LIST

	Breath Tester ctd.

	Circuit & Design Ideas

	Australia — a country of “catalog engineers”?



	Uses the 2650 expansion board


	Memory expansion for the ZX-80

	The circuit

	Information wanted on airforce wireless reserve

	Comments on the Fuel Consumption Meter

	New location for

	RMIT “Radio School”

	Mail - Purchase From Hong Kong

	COBO

	INTERNATIONAL ENTERPRISES




	UCTS-LOW PRICES

	totollu ncui

	Digital Delay Line KIT

	VCR servicing

	Videocassette Recorders THEORY ANO SERVICING

	Computer Basics

	6502 products: two for one offer

	Anti-glare screens from Ordi-Flex

	Microelectronics to make calculators

	Integrated circuits for FM radio

	Feedback-controlled soldering iron

	Switch mode supplies from Scientific Electronics

	New keyswitches from FR electronics

	Logic monitor tests digital circuits

	ALTRONICS .. ALTRONICS ... ALTRONICS ...ALTRONICS ... ALTRONICS ... ALTRONICS..

	LTRONICS .. ALTRONICS ■


	ALTRONICS .. ALTRONICS ... ALTRONICS ... ALTRONICS ... ALTRONICS ... ALTRONICS ...

	EA’S BRILLIANT

	LABORATORY POWER SUPPLY

	TOUCH LAMP DIMMER

	RADIOTELETYPE¬

	COMPUTER DECODER

	BANKCARD JETSERVICE DELIVERY NEXT DAY BANKCARD JETSERVICE



	ALTRONICS .. ALTRONICS ... ALTRONICS ... ALTRONICS ... ALTRONICS ... ALTRONI

	MAIL ORDER MAIL ORDER MAIL ORDER MAIL ORDER MAIL ORDER

	MAIL ORDER

	MAIL ORDER

	MAIL ORDER

	MAIL ORDER

	* NOW YOU CAN BUY YOURSELF COMPONENTS AT PRICES WELL BELOW THE NORMAL RETAIL PRICES, SO SAVE YOURSELF MONEY. SEND YOUR ORDER TODAY

	MAIL ORDER ONLY


	AIL ORDER MAIL ORDER MAIL ORDER MAIL ORDER MAIL ORDER


	Shortwave Scene

	ï®

	Bandwidth

	In conclusion



	The Trio CS -21OOA 100MHz oscilloscope

	PUBLIC ADDRESS AMPLIFIERS

	STORE LOCATIONS

	37




	New Products...

	Product reviews, releases & services

	Exar, SMC chips from Total Electronics




	GREAT NEW PROD

	19 rack cabinets

	$5.95

	PAIR

	RECORDS & TAPES

	LOTUSLAVSKI: “picturesque”

	continued


	★ BRIGHT STAR CRYSTALS

	NEW NSW AGENT: APP Master Communications,

	Sydney (02) 682 5044

	BRIGHT STAR CRYSTALS

	Japanese challenge to IBM



	National Panasonic’s

	JB-3000 computer

	The operating system

	Two versions of Basic

	APPLICATIONS SOFTWARE

	Multiplan

	Javcar

	Peripheral equipment

	In conclusion

	LETTER QUALITY PRINTER and K.S.R. TERMINAL and ELECTRONIC TYPEWRITER




	Microcomputer News

	by PETER VERNON

	DATA ’83 exhibition for Sydney in May

	Rent a computer from Grace Brothers

	M2896-63

	$525 + TAX

	M2894

	$485 + TAX

	M4854

	M4853

	$375 + TAX




	t’VSFROM JAYCAR

	Video Enhancer

	8 CHANNEL

	MIXER KIT


	s89

	JAYCAR


	BOXI’

	MULTI

	PUR

	POSE

	IBM cuts price of Personal Computer

	Two new printers from Epson

	Toshiba T-100: portable

	or desktop use


	DICK SMITH ELECTRONICS


	MEET THE LOW COST DRIVING FORCE.

	MICROCOMPUTER PRODUCTS ▲

	Microcomputer News

	Programmable characters for the Super-80

	Hard disks for Apple and IBM computers

	TCG pressure sensitive graphics digitiser

	AED to support systems from Applied Technology

	Illawarra group Super-80 open day

	Australia's most popular micro for the professional is now reduced $400! Now with 48K RAM at no extra charge. Will run CP/M based

	software.


	BARGAIN PRICES SORCERER SAVE SOFTWARE HE*»*

	NOW OPEN AT 48-50 A’BECKETT STREET, MELBOURNE




	fV C. Itoh PRINTERS

	FROM ROD IRVING ELECTRONICS

	WE NOW HAVE 2 LOCATIONS IN MELBOURNE!!!!

	RITRONICS WHOLESALE

	Electronic Effects Unit

	SUPER SPECIAL

	ONLY $22 ppm.«


	AMP OVERLOAD INDICATOR

	PLUS;

	MAKE YOUR OWN RELAY

	FUNDAMENTALS OF SOLID STATE

	an introduction to DIGITAL ELECTRONICS




	ELECTRONICS CENTRE

	BSR

	MAGNAVOX 6W HI-FI WOOFER

	$12.95

	•	AWA CARPHONE • TRANSCEIVER





	WE DARE TO COMPARE

	FOR FURTHER INFORMATION CONTACT BERTAS INTERNATIONAL PTY LTD P.O. BOX 294, BOX HILL, VIC. (03) 288 7708





