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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 
more than 90dB 
morethan90dB 
more than 90dB (at 1kHz) 
less than 0.004% (at 1kHz) 
immeasurable

Contact Sony for the name of your nearest dealer.
Sydney (02) 2660655, Adelaide and N.T. (08) 2122877, Brisbane (07) 446554, Perth (09) 3238686 

Melbourne (03) 4193133, Launceston (003) 443078, Wollongong (042) 715777.
AUD0378
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This compact engine analyser will 
measure rpm, dwell, voltage and 
resistance, and can be used with 
both electronic and conventional 
ignition systems. Details page 54.

FEATURES
FIFTH GENERATION COMPUTERSMachines that think? .12
TV FOR THE DEAF Supertext caption service 20
AM TRANSMISSIONS & THE TIME DOMAIN Scientific models 24
UFOs: TIME FOR RATIONAL STUDIES Science and ufology 32
HOW TO OBTAIN BETTER TV RECEPTION PT. 2 Tracking down ghosts 82
EA CROSSWORD PUZZLE New monthly feature 125
50 & 25 YEARS AGO Television in England, stereo tape etc 145
COMING NEXT MONTH Exciting new projects 148

HIFI, VIDEO AND REVIEWS
BIG FORWARD PUSH BY PHILIPS VCRs, videodiscs, compact discs 42
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PARALLEL TO SERIAL CONVERTER Centronics to RS232C interface 96
LISTING FOR THE EPROM PROGRAMMER For use with 2516 EPROMS 106
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Featuring a 4’/2-digit LCD liquid 
crystal display, this general-purpose 
event counter is battery-powered 
and can count to 79,999. Find out 
how to build it on page 66.

On the cover
Ghosts don't normally lean on TV 
sets - they are more usually found 
on the screen. Find out how to track 
them down in our article starting on 
page 82. Also featured is the new 
TV caption, service for deaf viewers 
now offered by ma/or metropolitan 
broadcasters. Details on page 20.
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BOOKS AND LITERATURE 118 NOTES AND ERRATA 149

ELECTRONICS Australia, July, 1983 1



High Frequency Crystals
Mini. Toggle Switches
5636A S/P on-off-silver $0.64 ea 
5644A 2 Pole on-on-on silver $0.97 ea 
5644CD 2 Pole on-on-on-gold $1.16 ea 
5646A Dble pole on-on-silver $0.90 ea 
5649CD 2 Pole on-off-on gold $1.12 ea 
5656A 3 Pole on-on silver $1.50 ea 
5659A 3 Pole on-off-on silver $1.62 ea 
5664A Dble pole dble throw $2.08 ea

Axial Flow Cooling Fans
240 Volt-4” $11.00 ea
240 Volt-3” $11.00ea

1 MHZ - HC33 Holder
2 MHZ - HC33 Holder
2 MHZ - HC18 Holder
2.5MHZ-HC33 Holder
3 MHZ - HC33 Holder

$4.64 ea
$2.78 ea
$3.53 ea
$2.78 ea
$2.78 eaRe-Chargeable Batteries 

EP610 1AH Solid gel $7.34 ea
EP626 2.6AH Solid gel $10.37 ea 
EP1240 4AH Solid gel $19.12ea
EP1280 8AH Solid gel $31.40 ea

D-Series Connectors

3.2768 MHZ - HC33 Holder $2.78 ea
3.2768 MHZ-HC18 Holder $2.78 ea
3.33OMHZ-HC18 Holder $2.78 ea
3 .579545 MHZ - HC18 Hder 
4.440 MHZ - HC18 Holder
5.9904 MHZ - HC18 Holder 
6.1444 MHZ-HC18 Holder 
6.5536 MHZ - HC18 Holder 
8.8672375 MHZ-HC18

Holder
9.8304 MHZ - HC18 Holder
10 MHZ - HC18 Holder

$2.38 ea 
$1.94 ea 
$1.94 ea 
$1.94 ea 
$1.94 ea

$1.94 ea
$1.94 ea 
$2.16ea

Hirose Audio Connectors
HA16JA3P - 3 Pin microphone 

plug $1.41 ea
HA16PA3 - 3 Pin microphone 

socket $1.87 ea
HA16PR3S - 3 Pin chassis 

female $2.05 ea

AD1NIS25S- Solder cup 
AD1NIS25P- Solder cup 
ADINIS50S - Solder cup 
AD1NIS50P- Solder cup 
AD3S25S - 25 WY

Wirewrap female

$2.84 ea
$1.92 ea
$5.73 ea
$3.95 ea

AD3525P - 25 WY Wirewrap
$6.10ea

male $4.21 ea
These prices while stocks last

The Ampec Trade Shop
No. 1 Wellington Street, 

Rozelle, N.S.W. 2039
PHONE: 818 1166 I he absolute in peripheral thinking.

10.73865 MHZ-HC18Hder $2.16ea
15 MHZ-HC18 Holder
18 MHZ - HC18 Holder

$2.16 ea
$2.38 ea

Soar Digital Multimeters
Buzzer and 10 AMP range $45.00 ea

2 ELECTRONICS Australia, July, 1 983



Editorial Viewpoint

EDITOR-IN-CHIEF
Neville Williams

F.I.R.E.E. (Aust.) (VK2XV)

EDITOR
Leo Simpson

B Bus. (NSWIT)

ASSISTANT EDITOR
Greg Swain, B.Sc. (Hons. Sydney)

TECHNICAL PROJECTS
John Clarke, B E. (Elect. NSWIT) 
Peter Vernon, B.A. L.L.B. (NSW) 

Jeff Skeen 
Colin Dawson

PRODUCTION
Danny Hooper

GRAPHICS
Robert Flynn

SECRETARIAL
Christine Cleary

ADVERTISING MANAGER
Selwyn Sayers

CIRCULATION MANAGER
Alan Parker

And so, after forty-two years . . .
In the Christmas 1941 issue of this magazine, then called "Radio & Hobbies", an 

editorial by the current Editor, the late John Moyle, described the issue as "something 
of a landmark". It carried a selection of the designs featured during the 2!4 years of 
the magazine's existence as a technical monthly; it would be his last issue before 
joining the RAAF as a Radio Officer; as from the next issue, I would be occupying the 
editorial chair.

It was certainly a landmark for me. While I had gained some experience as a 
technical writer, notably for the "Radiotron" publications of the Amalgamated 
Wireless Valve Company, instant and full responsibility for an evolving monthly 
magazine was quite a step — especially from the almost institutional security and 
conservatism of AWA in the '30s!

Now, 42 years later, I can look back over a period of service in the editorial chair 
exceeding, in total, that of all my predecessors on this magazine and on the historic 
"Wireless Weekly" from which it emerged. It's been a very enjoyable experience if 
only because, for all those years, I have been paid to work at my hobby! That's surely 
one of the fascinating things about wireless/radio/electronics: consistently, it has 
been so broad in its spectrum, so forward-looking, so on-going, that there is no 
problem at all about it providing, at the one time, a rewarding occupation and a 
fascinating hobby.

Now the time has come for me, in turn, to vacate the role of Editor-in-Chief and to 
leave the magazine in other hands. As you will doubtless already have assumed, 
responsibility for "Electronics Australia" will rest with Editor Leo Simpson, assisted by 
Greg Swain and an editorial team that, collectively, ranks with the best we have ever 
had. Despite the prevailing economic gloom, the future has never looked brighter.

I will probably be active tor some time yet as an independent consultant and writer 
for this magazine, and for our associate journal "VideoMag" — but hopefully without 
the compulsion of an every-day commitment. I step down, with the very highest 
regard for those who will carry on into the next decade. What I shall miss most is the 
almost personal link with readers and advertisers who have supported the magazine 
through the ever-changing phases and fortunes of our industry — and our hobby. To 
you all: a very sincere thank you!

Neville Williams
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7^2. Winter Stocktake Specials
MIC BOOM

$245° 
NOW 

$1750

This 79cm boom features a 
heavy counterweight that is 
adjustable to allow positioning 
of the microphone Cat C-1230

you reap the benefit
PCB’s: below cost

V . ÇV.3600P,

■ Çs advanced

l^3l°5

■áíá^.®-5 MIC FLOOR 
STAND

Large 300mm diecast base with 
adjustable stand and standard 
screw thread for microphone
attachment.

WAS

lH-2410
H-2420
H-2450

NOW

Cat C 1 220

$45°o
$29°°I

HORWOOD BOXES
102x76x25mm NOW

102x76x76mm $765 $565
203x102x153mm $20 50 si 5.50

Extruded heavy gauge alum­
inium section with close-fit-
ting ends.

765A4
76PC9 
78B7M2
78EK3
79MD9
80LS12
80RM12
80IF12
80FB12
81SWI
81IR4
81CC5
81RC4
81SP5
81SS4
81OR7
EA81SM7 
EA82VC3 
EA82VX4
ETI419
ETI810
ETI477 
ETI257
ET1158

I païens and nes*’^ trian a I Vouées, a cornP^UrtrtrtT
LAST CHANCE!

WAS NOWTwin 25 H 8302 $11.50 $3.50Musicolor Mk3 H 8318 $4.75 .75Radar Burglar Alarm H 8330 $1.50 .50Elect. Morse Keyer H 8340 $2.75 .50
Metal Locator H 8366 $2.50 .50Selectalot H 8384 $3.50 $1.00Cylon Voice H 8387 $2.75 .75
Minispot H 8389 $2.20 .50
Guitar Fuzz Box H 8390 $2740 .40
Oscilloscope switch H 8392 $3.95 .95
4C Infra Red Control H 8395 $4.20 .90PC Birdies H 8396 $2.50 .50Infra Red Beam H 8397 $7.50 $2.00Sound Pressure H 8398 $2.50 .50Speed Sentry Meter H 8399 $2.20 .60Electronic Synth. H 8404 $12.50 $2.50Pavlovs Bagatelle H 8411 $3.20 .90Voice Canceller H 8420 $2.50 .90Voice Operator H 8421 $3.20 .90100W Preamp H 8554 $1.75 .35M/cycle TV Game H 8615 $3.85 .65FET Amp H 8633 $9.95 .95Uni Relay Driver H 8638 $2.95 .75Low OHM Meter H 8641 $2.75 .65

The V
Dick Smith

STOCK
AUSTRALIAN 

SEMICONDUCTOR

Application data for the nine 
to five engineer . . . and the 
weekend professional.
The book you've always needed, a 
‘one source' reference for the 
common devices often used. It 
contains data on hundreds of 
semi-conductor devices - descrete, 
linear, TTL, CMOS, etc the types 
of components used extensively 
in Australia, particularly by the 
Australian Electronics magazines.
Cat B-4200
EVERY OHM NEEDS ONE!

The Exclusive
Dick Smith

SOLDERING 
STATION

Here's our brilliant temperature 
controlled solder station, offering 
you the very best quality at an 
unbelievably low price. Compare 
our Solder Station to others.
FEATURES INCLUDE:
• Variable temperature control 

from around 200 to over 500 
degrees Celsius.

• Large temperature meter
• Fully approved bv the Energy 

Authority
• Complete with lightweight iron, 

holder, cleaning sponge and 
users manual!! A

ONLY *09

s-^5oldemng
SET AID

For the person working with PC boards 
this is an essential aid. Kit contains: 
guide fork tool, scriber, heatsink clip and 
stainless steel bristle brush. Can also be 
used for restringing dials! Cat. T-2610 

AMAZING $£50
VALUE Q

High Impedance 
Multimeter

10 MEG FET INPUT
For the professional who wants 
the lowest circuit loading ... you 
want the highest input impedance 
The FET input multimeter gives 
you ahuge 10M input impedance 
on DC voltage, and a highly res­
pectable 1 M on AC voltage.
Batteries, test leads& instructions 
supplied. Cat. Q-1200

YES!!!
We now stock the 
incredible new 
COMMODORE 64 
Computer 
Call in today for a 
free test drive . . .

BUY IN BULK 
AND SAVE!

SOLDER
Top quality corrosion free multicore 
solder. 1.25mm (18g) 200 grams
Cat. N-1619 ONLY M95
0.71mm (22g) 200 grams 6 M
Cat. N-1623 Qf^y M

FAMOUS ADCOLA
12 Waft Soldering 
Iron
S30 JAFF

*59Cat. T-2OOO

Reliable iron for general service or pro­
duction area and ideal for the hobbyist 
High impact plastic handle, complete with 
Triclad 3mm long life tip. Cat. T-1820 
Tips to suit: Cat. T-1854 $2.60

WAS NOW $1 EQ5 
nF ONLY * I □

FAMOUS 
SHURE CARTRIDGES
WOOPS! We forgot to 
put them in our Catalogue 
(slap wnsts) but we T
DEFINITELY still stock
Shure Cartridges. ■'
M70B (Spherical) .
Cat. C-5511 $22.50ea
M91ED (Elliptical) *
Cat. C-5515 $49ea
SlyHI to suit
N70B (Spherical) C-5032 $17.60
N70EJ (Elliptical) Cat C-5034

N91ED (Elliptical) Cat C-5036
$19.95 
$21.95

DICK SMITH



Landline Interface
As seen in the May issue of Electronics 
Today. Get ready for Phone Patching when 
it's made legal-this great little kit is ideal for 
connecting a four wire (eg transmitter/receiver) 
system to a two wire (eg phone lines or 
intercoms, etc). You could even set your 
transmitter up for complete remote opera­
tion using VOX.

UNIQUE IN AUSTRALIA!
Cat K-3054 $5950

STORE 
STOCK 
ONLY

Bargain 
Grab Bag

Wow! Up to $30 worth - and 
more. Mainly components from 
end of runs in our kit depart­
ment; also includes things like 
40 channel CB switches, 
various pcb's, rubber feet, etc 
etc. Fantastic bits'n'pieces for 
the hobbyist’s junk box.

LIMITED
STOCK

WAS $20
18* WCat. Y-1607

Storage Cassette 
Unit

Suit Y-1600 WIZZARD
Comes complete with fantastic 
demo-cassette

HORN SPEAKER
A miniature rugged weatherproof 
horn with an impedance of 8ohms 
and a power rating of 5 watts. 
Ideal for PA work, burglar alarms 
etc. It has a mounting bracket for 
easy installation and comes 
complete with lead. Cat C-2705

■ . now SAVE^ ONLY 
«.00^ $02!

Quality Stainless Steel Tools
Dick Smith Prices!
Resists rust, spring load return, in­
sulated, easy grasp hand grips.
Transistor Nipper
Ideal for PCB work, long life, cutting 
edge. Cat. T-3205
Mini Flat Nose Plier
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 ALL ONE
YOU REAP THE 
BENEFIT!

PRICE

JOYSTICK 
INTERFACE KIT

Calling all System 80 owners: isn 'tit a pain in 
the neck using the arrow keys to play 
games? Wouldn t you rather use a Joystick

TOP 
] QUALITY

ea.

The last Great 
Aviation

Adventure
A special souvenir edition of Dick 
Smith’s solo round-the-world heli­
copter flight, with pictures, maps, 
flight details etc. of this historic & 
record-breaking flight Cat B-9100

control? Cat K-3455
Here's your chance! This kit allows you to add a 
joystick to your System 80 via the printer port — 
and here's the good news: This month only 
we're GIVING A FREE QUICKSHOT' JOYSTICK 
with each Interface kit! That's right, save an 
amazing $24.95 - this month only!

NOISE PROBLEM? 
BEAT IT WITH THESE 

SUPPRESSORS
Inline Distributor Suppressor
Connect anywhere in lead to eliminate 
or reduce distributor noise. 550
Cat A-7904
Spark Plug Noise Suppressor

The last great Avuticc 
Adventure?

EXPERIMENTERS 
TRANSCEIVER

Here's one for all the amateurs, 
servicemen, technicians etc. Famous 
National brand 9 channel 27MHz CB, 
ideal for conversion to 10 meters, use 
as spare parts, experiment with etc. 
We over-bought on this model and we 
MUST reduce stocks — our loss is your 
gain. Take advantage of our mistake 
and save a fortune! Cat D-25OO

HURRY!
STRICTLY LIMITED STOCK

ONLY
50

OVER *62.00 
WORTH FOR 

JUST
50

A spark plug cap with inbuilt 
50K resistor. Cat A-7908 $4.00
Generator Noise Suppressor

Now sacrificed 
at only

WAS

lek Smith /O 
Flight Cap

«¿so

QUICK SHOT 
JOYSTICK

It must be the ultimate joystick ...
Features:
Contour grip, rubber suction cups to hold it 
down during those tight movements. It's just 
like the real one in a helicopter. Suit VIC and 
Atari, or System 80 (see above).

Heavy duty 0.5uF-100 volt 
capacitor. Cat. A-7902 800
Alternator Noise Suppressor 
A capacitor type suppressor with three leads. 
Reduces or eliminates the whine. ¿O OA 
Cat. A-7924 YA.QU

Delux Alternator Suppressor 
A coil type filter wound on a high density ferrite

$ 95

Transmitting 
Valves
Replacements for when 
yours stop working.
6146B....Cat D-7202

$]995
6SJ6C .... Cat. D-7204

$]495

core. Cat. A-7926 $41.95

Cat Y-1495

$5.5060 amps. Cat A-7928

c

Coax Alternator Suppressor 
Heavy duty 0.5uF 50 volt coaxial capacitor for 
extreme cases of alternator whine. Will handle

Normally $24 95 
or FREE with 
the above 
Interface Kit.
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News Highlights

New laser disc can record and play back
Matsushita Electric Industrial Company 

has announced what is believed to be 
the first optical disc system on which 
stored information can be erased and re­
written.

The successful development of an 
"erasable" system is likely to enhance 
the optical disc as an alternative medium 
to magnetic devices, such as the floppy 
disc for mass information storage, 
notably in office filing system 
applications.

In the long term it could also have im­
portant implications for the prospects of 
optical disc-based consumer products, 
which currently include the laser 
videodisc and the digital audio disc.

At present these discs cannot be re­
recorded, and consequently suffer in 
competition with magnetic tape pro­
ducts which the user can re-program at 
will.

The 20 centimetre diameter Matsushita 
disc can store up to 15,000 colour still 
pictures or 100,000 A4 size documents, 
which is equivalent to 1000 times the 
capacity of a 20cm one megabyte floppy 
disc. Information on the disc can be eras­
ed and re-written up to a million times.

The optical disc used in the newly- 
developed erasable system employs 
tellurium suboxide, the same material 
used in conventional record and play­
back systems. With a small amount of

Solar cell factory for South Australia
Science and Technology Minister Mr Barry Jones recently 
opened a photovoltaic solar cell manufacturing, demonstra­
tion, and testing facility at Hendon, SA.

The $1.1 million project was funded 
by the Public Interest section of the 
Industrial Research and Development 
Incentives Act, following recommen­
dations from the National Energy 
Research Development Council in 
June 1981.

Philips Industries Holding Ltd were 
awarded the contract and built the 
facility at their microelectronics fac­
tory at Hendon. The facility resear­
ches process techniques for manufac­
turing solar cells and support systems, 
and assesses the commercial prac­
ticability of other public funded 
research which is continuing in this 

germanium, indium, and lead added the 
structure of recording materials 
becomes reversible between both the 
crystalline phase and the amorphous 
(non-crystal) phase through irradiation 
with a laser beam.

In the recording process, the crystalline 
phase, which has high reflectivity, con­
verts itself into the amorphous phase, of 
low reflectivity. The opposite occurs dur­
ing the erasing process. For recording 
and playback, a laser beam of 0.83/xm 
wavelength and 8mW incident power is 
irradiated, and for erasing, a 0.78pm 
wavelength 10mW laser is used.

By using a single focusing lens for the 
two lasers, almost simultaneous erasing 
and recording has been achieved. The 
single optical head system also allows a 
compact configuration of the optical 
mechanism unit.

Among the features of the new 
systems are:
• Erasable and replaceable memory 
function realised in an optical disc recor­
ding system for the first time.
• High signal to noise ratio due to great 
change in laser's reflectivities between 
recorded and erased areas. The 
characteristics of tellurium suboxide film 
are such that it can record even TV 
broadcast signals in real-time.
• A protective film layer which seals the 

field. Telecom are already using solar 
powered radio telephones and 
microwave repeaters on the Nullabor 
Plain and in other remote areas of 
Australia.

In photovoltaic panels, the in­
dividual silicon cells directly convert 
the sun's energy into electricity. The 
panels comprise 36,100mm diameter 
cells laminated between two glass 
sheets. Each of these panels 
generates 33 watts of electricity and it 
would take two to four panels to 
operate simple lighting and low 
energy appliances in remote 
homesteads.

Diagram at top shows the disc surface 
with recording grooves while above is an 
exploded view of the two laser optical 
system.

recording material and protects the disc 
from dust and scratches.

Electronic speech 
in a wristwatch

Seiko has announced a new digital 
wristwatch capable of recording and 
reproducing voices.

Seiko's 'TV wristwatch" which was put 
on sale in Tokyo and Osaka at a price of 
around Y100,000 ($A490) has sold suffi­
ciently well for the company to start na­
tionwide distribution from May, and ex­
ports to the US are to begin in 
September.

The latest watch, called the "Seiko 
Voice Note" allows recording of up to 
eight seconds of sound by means of a 
small speaker-microphone and two 16 
kilobit RAM chips. The company says a 
larger capacity version of this tapeless 
recording system is to be developed in 
the future. A spokesman suggested that 
purchases of the "Voice Note" might use 
its sound recording function for the 
storage of simple messages, appoint­
ment reminders and so on.
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THIS MINIATURE HELICOPTER is not a toy, but a practical military and civilian 
device. Called the Sprite, it is manufactured by the ML Aviation Company Ltd, of 
Berkshire, England. It has been designed as a highly manoeuvrable but stable air­
craft controlled by radio command signals and has been constructed for both 
military and civilian purposes.

Two people are required at the control station to operate the Sprite. The whole 
system may be carried in a fairly small vehicle in which it is readily concealed. The 
Sprite can operate vertically without the need for specialised take off and retrieval 
systems and, although it is intended that it will survive enemy counter measures, it 
is cheap enough to expend when necessary.

The basic Sprite sensor pack module contains a stabilised television camera 
with a zoom lens, but it can carry a number of quickly changeable payload packs to 
render the equipment suitable for a wide range of operations. The alternative 
payloads currently available are low light television equipment, infrared imaging 
equipment, a laser target designator, chemical sensor systems, electronic in­
telligence equipment, electronic counter measure systems, a searchlight and a 
loudhailer.

Telescope to track 
geostationary 
satellites

An RCA television camera tube which 
can operate at very low light levels is 
helping the US Air Force to pinpoint, 
track and identify man-made satellites up' 
to 35,OOOkm away. The device, called a 
silicon-intensifier target camera tube, is a 
key part of one of the most advanced 
and sensitive astronomical systems ever 
developed.

RCA's tube serves as the eye of a 
special camera of the Ground-based 
Electro-Optical Deep Space Surveillance 
System (GEODSS) which is in operation 
at observatories on the White Sands 
Missile Range, New Mexico; Taegy, 
Korea; and Maui, Hawaii. The Air Force 
plans two other similar space tracking 
stations around the world.

With the GEODSS system, objects the 
size of a soccer ball can be spotted at a 
distance of 35,000km.

The Air Force system employs two 
100cm aperture telescopes for deep 
space tracking and a 38cm instrument 
for scanning lower altitudes. Each 
telescope is coupled to a TV camera 
containing RCA's low light level SIT 
camera tube. The telescopes are able to 
see objects 10,000 times dimmer than 
those visible to the human eye.

Electronic sightings and identification 
utilising the GEODSS system are almost 
instantaneous. Pictures from the TV 
cameras are converted into digital pulses 
and fed into a computer. The computer 
software examines the digital data to 
sort out stars from moving objects. The 
software also contains a catalogue of 
known stars and orbiting satellites which 
is used for identification purposes.

Third GOES weather satellite in orbit
The Hughes Aircraft Company 

recently launched the third in a series 
of environmental satellites, the 
GOES-F, to monitor and report on 
world weather conditions. GOES-F 
will be operated by America's 
National Oceanic and Atmospheric 
Administration, monitoring weather 
patterns across the USA and Pacific 
Ocean. It joins Japan's GMS and 
Europe's Meteosat as the third geosta­
tionary weather satellite forming the 
World Weather Watch Project. All 
three satellites were built by Hughes.

At the heart of the GOES-F satellite 
is an instrument called Vas which 
senses the radiant energy produced 
by the earth and clouds and sends 
back pictures every half hour. The 
weather profile is then processed by 
ground stations for inclusion in press 
and TV weather reports.

Weighing nearly half a tonne, 
GOES-F also carries a data collection 
system which regularly receives infor­
mation from ground instruments such 
as rain and river gauges, seismo­
meters, buoys and automatic weather 
stations. The information is of par­
ticular benefit to agriculture, shipping, 
fishing, water and power distribution 
management activities.

The satellite was launched from 
Cape Kennedy on a McDonnell 
Douglas Delta rocket and will remain 
fixed in geostationary orbit 35,890km 
over the equator.

Meanwhile President Reagan is cur­
rently studying a report which recom­
mends that the United States' 
weather satellites and Landsat net­
work be sold off to private enterprise. 
Main contender for the purchase 
would be the US company Comsat.



NEWS HIGHLIGHTS IREECON ’83 exhibition 
and lecture program

Remote control submarine mine hunter

This remote control submarine will be 
carried on board the inshore minehunter 
ships being built in Australia for the RAN. 
The submersible, called the PAP104, is 
manufactured by a French company, 
Societe ECA, while the minehunters, bas­
ed on a catamaran hull design, will be 
built by Carrington Slipways Pty Ltd of 
Tomago, NSW.

Announcing the award of the $3.6 
million contract to build the submer­
sibles, the Minister for Defence, Mr Gor­
don Scholes, stated: "The inshore 
minehunter is an innovative and unique 
Australian Defence design. The construc­
tion method is also unique in that the 
ship's hulls are to be constructed from a 
foam plastic sandwich encased in 
fibreglass." A feature of the minehunter 

Avtek Electronics opens in York Street
Sydney’s “Silicon Alley’’ in York St, just up from the Town Hall, has receiv­

ed another boost with the opening of Avtek Electronics by Phil Gleeson.
Phil is well known to Sydney electronic hobbyists. He worked for Dick 

Smith Electronics for over six years and later joined Applied Technology and 
became involved in the Microbee project. Most recently he was one of the 
key men at Jaycar before he decided to “go it alone”.

Phil believes that the growing interest in electronics has created a need for 
the kind of service he will be offering. Avtek aims to carry the largest range of 
“over the counter” semiconductors available, in addition to a wide range of 
chassis and printed circuit hardware.

Avtek will also be a major outlet in Sydney for Altronics Distributors of 
Perth.

Avtek will be open for business from 9am to 5.30pm Monday to Friday (to 
7.30pm on Thursday nights) and on Saturdays from 9am until noon. The ad­
dress is 119 York Street, Sydney (“directly above Charlie Browns wine bar” 
says Phil). The phone number is (02) 29 8777.

design is the catamaran style twin hull.
When a mine is detected by sensitive 

sonar on board the minehunter the sub­
marine will be placed in the water and 
guided by remote control to fix an ex­
plosive charge to the mine. Once the 
submersible retires to a safe distance the 
charge is detonated, disposing of the 
mine. A television camera on board the 
submarine lets the operator know what's 
happening.

Mr Scholes said that the selection of 
the French manufacturer followed ad­
vice from the officers of his department. 
No tenders were received from 
Australian companies "because of the 
highly specialised nature of the system 
and the small quantities required," he 
said.

The Institution of Radio and Electronic 
Engineers Australia will be holding the 
annual IREECON exhibition and seminar 
conference in Sydney from Monday 5th 
to Friday 9th of September at the Sydney 
Showground.

Over 100 companies will be exhibiting, 
including some of the best-known names 
on the local and international electronic 
scenes.

The theme of the exhibition and lec­
ture program will be "World Com­
munications Year", in keeping with the 
United Nations resolution to devote 
1983 to stressing the importance of com­
munications.

Around 300 papers will be presented 
at the Convention, covering a wide 
cross-section of topics in the electronics 
field. A feature of the Exhibition will be a 
special display of equipment designed 
and developed in Australia.

At the time of writing registration for 
the conference is still open. For informa­
tion contact the IREE, 3rd Floor, 35 
Clarence St, Sydney, NSW, 2000.

IBM sues ex-employees 
to protect secrets

The IBM industrial espionage case 
against Hitachi and Mitsubishi, reported 
in our April issue, may well be drawing 
to a close, but IBM are still decidedly 
twitchy about the whole subject of in­
dustrial espionage.

Their latest attack is on a quite dif­
ferent, and rather more nebulous basis; 
whether former employees have the 
right to use the knowledge gained while 
in IBM's employ to set out their own 
organisation in opposition.

Five former IBM employees formed a 
new company, Cybernex, in 1981 and 
IBM is now sueing them, claiming that 
they based the company on a 
knowledge of IBM techniques which 
they learned while with IBM.

The Cybernex team deny that they 
have broken the law, and the whole 
argument seems to boil down to the dif­
ference between information obtained 
via stolen documents or hardware, and 
information which engineers and techni­
cians learn while on the job.

Many companies protect themselves in 
this situation by specifying in the con­
tract of employment that an engineer is 
not to set up in an opposing business on 
departure, but in some cases in the 
United States such contracts have been 
held to be an illegal restraint.

Because the IBM action has become 
something of a test case, the rest of the 
US computer industry — along with other 
manufacturers — is watching with con­
siderable interest.
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Now the choice in power 
semi-conductors for switching 
applications is easy with Philips 
complementary range of GTOs (gate 
turn off switches) and MOS FETS 
known as Power MOS. Together they 
cover the complete spectrum of power 
switching applications up to 1500 Volts 
and 50 Amps.

GTOs will be used mainly for 
higher voltage applications. Like the 
thyristor, GTOs can be turned on by 
positive gate drive and like high

PHILIPS Electronic 
Components 
and Materials 

voltage transistors, can be turned off 
by negative gate drive.. .the best of 
both worlds.

The new Power MOS transistors 
are electrically and thermally very 
rugged, while their construction 
intrinsically means very fast turn-on 
and turn-off times...typically 100ns.

Other Power MOS features 
include:
• Direct drive from TTL/LSI plus g.C 

output ports.
• Optimum reliability via outstanding

SOAR characteristics.
• Easy parallel operation.
• High power amplification.

We can help you make the 
perfect switch. Simply contact your 
local Philips Components office for 
further detailed information on 
GTOs and Power MOS.

Call Sydney 427 0888, 
Melbourne 542 3333, 
Brisbane 44 0191, 
Adelaide 243 0155, 
Perth 277 4199.

PHILIPS
AHEARN EL58
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(See EA Nov 1980 end March 1981).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.

2.

5.

K2600

$84.00 K 2525. $19.75 K 4326 $9.50 K1724 . (still only) $14.50

et» 724 ;

' JWimi

MICROWAVE OVEN 
LEAKAGE DETECTOR

Electronics Australia Project. Tests Bipolar 
Transistors. Diodes. Fets. SCR s and PUT's 
Excellent service aid for the hobbyist and 
serviceman. Complete kit and instructions

HALE SCALE BEWARE FULL SCALE RUN*
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SUPPLY KIT EVER
3-32 volt output at 1 amp UNDER $40 

THE ALTRONICS POWER SUPPLY 
Based on EA LM 317K Project

Every workshop, school and hobbyist should 
get one now ! ! !

Fully projected from thermal runaway 
and short circuits.

* Voltage and current metering.
* To —3 regulator plus powerfin heatsink.
* Fully documented, every last part included.

K3200. $42.50

1.3 — 30V 0» 1 Amp 
With voltage and current limiting 
eti 162 P0WFR SUPPLY

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 
1 MV at full load.
LED indication of current limit.

Exclusive - (uny s E c C,rt|,|ea Mj 
Transformer supplied.
if you're considering buying this kit from 
your local supplier or one of our competit- 

f,rSt iin9 and ask them if the mains 
transformer is S.E.C. certified to ASCI26 - 
chances are that it won't be.

K3205 $49.50

DUAL TRACKING 
POWER SUPPLY

■ 1.3 tot 22V ® 2 AMPS * 5V @ 0.9 AMPS

i %
he ideal power supply for the audiophile 

experimenting with linear OP amp designs 
in which split supply operation ensures 
improved distortion and noise figures.

Fully protected against short circuits, 
overloads and thermal runaway.
LED indicator for regulator dropout. 
Floating ground.
Uses 0.25% linearity 10 turn pot — tracks 
within 1MV.
Voltage adjustable to within 10MV.

K3220. . (EA MARCH 1982) . . $86.00

13.8V HIGH 
CURRENT SUPPLY

POWER SUPPLY

is e von.

(See ETI JULY 1982)
Output voltage - 13.8 Vdc.
Output current - 7.5A continuous

10A intermittent
Regulation — 0 to 7.5A : 50MV

Save the expense of a mains powered rig.
Kit complete in every way.

DIGITAL 
FREQUENCY METER

FUNCTION 
GENERATOR 

(with digital display )

ANALOG / DIGITAL 
STORAGE CRO 

ADAPTER

♦fed WOhAL FREOUFNCY 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 LSI circuitry 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 SOOmHz (with 
optional Prescaler) in 3 ranges 0 10MHz, 
0 50MHz, 10—500MHz ♦ 4 gating times 
0.01, 0.1, 1, 10 seconds.

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.

* 4 digit frequency readout (eliminates 
♦ 'pl50™6 calibration) —typical accuracy

* 3 overlapping ranges xl, xlO, xlOO.
* 600 OHM Nominal Output continuously 

variable 3MV -2.5V P— P.
Distortion sinewave : less than 0.7%

enables indefinite storage 01 
repetitive waveforms at a fraction 
cost of conventional storage CRO's n 
semiconductors A-D/D-A conversion Uch 
niques allow analog signals up to lOOKHz t< 
be stored • two channels while in digita 
mode * positive and negative edge trig 
* AC/DC/HF and LF rejection * tin 
tracer for accurate frequency measur 
• accurate down to 1.9Hz Analog m. 
lus Digital Mode * delayed trigger 1 
* sensitivity 160MV P p . j 
(Analog)- standard TTL and CMOS 
415 volt supply (Digital).
The features of Enis unit are to 
to list, yet IS simple to operate.

Period measurement for 
frequency counts, 4 ranges

accurate low
-- -----------, 1, 10, 100, 1000

input cycles ♦ resolution O.lus.
High Input Sensitivity 10MV to 30MHz. 
100MV at 50MHz 1MOHM Input imped­
ance, 200MV 500MHz c 75 OHMS input 
impedance.
Accuracy typically better than 0 005% 
uncalibrated.

Exclusive Altronic Kit Features 
IC sockets provided throughout 
low aging 10.000 MHz XTAL.
Genuine Fairchild High Brightness FND 
507 display’s.
Quality ABS plastic case deluxe front 
panel.
Complete kit as specified by EA includes 
instructions, all cables and every last nut 
bolt and washer.

K2500 $119.50

DECIMAL POINT FOR K2500
READ FREQUENCY DIRECTLY IN MHz 

■nd PERIOD IN US.

K2502

PRESCALER FOR K2500
ALLOWS FREQUENCY MEASUREMENT 

TO 500MHz

K2501. . . (essential option) $26.00

TRANSISTOR 
TESTER

Linearity — 
<9< IKHz. 
Squarewave 
output.

triangle wave : better than 1%

* Amplitude stability 
on all ranges.

With the exception

K2505

6V/UZ maximum

better than 0. IdB

$85.00

DIGITAL LED 
CAPACITANCE 

METER

K 2521 . ONLY $55.00

$7.50

OIGHAI CAPACIIANCt MUfK

with Deluxe Instrument Case

EXPANDED SCALE 
LED VOLTMETER 

HAS MANY APPLICATIONS

ETI design suitable for lead acid wet cells 
lead acid gel electrolyte, vented nickel 
cadmium types and so on and so on

Unit covers range of 10.5v to 1 5v
Determine battery condition instantly

Easy to Build!

Be assured of quality with an 
Altronics Kit.

Genuine National A —D conversion 
not second sourced dropouts.
All IC sockets provided (27 total 
pay no more) 
Low capacitance coax and a full 
of rainbow cable.
Full instructions and every last nut Dolt 
and washer. ’
Deluxe mini rack cabinet.

$189.00

NEW DELUXE FINISH
♦ hl n? ?lfaLed to announce the release of 
the Digital Capacitance Kit housed in our 

Deluxe H 0480 ABS Insrument Case
Test lni,,™e"t Kit nowcompli- 

Counter rOP sel"n9 D'9'tal Frequency 
Counter and Function Generator Project Kit. 
Snrlr°«<CiA*uStralia Pr°iect- Measures capaci- 
ilnll«°f 4°th P°lar'«d and non-polarlzed 
fir"« "3 ™«s? O'co,’raa " M micro- 

Acnl5u.it of unmarked capacitors 
never coded "e >"« ar;

,o' a"a

-------   - — , rs cr । a . . 
Each kit includes precision measured 
range.'tOrS f°r accura,e calibration of each 

STANDARD VERSION K 2520
(in metal case) Same Specifications. . $49.50

MICROWAVE OVEN 
LEAK DETECTOR

Completely passive project receives micro­
waves via an antenna which develops a voltage 
across a detector diode driving the meter. 

Monitor your microwave oven with this easy 
to build kit. All components mount on 
single PCB, including the meter.

Genuine Hewlett Packard Hot Carrier Diode 
supplied.

• FOR DESPATCH P&P CHARGES AND ADDRESS DETAILS PLEASE REFER TO OUR AD. ON PAGE 95

Acnl5u.it
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LU 
Vi

$139.50

(ONLY). . . $10.00

$12.50

$48.50K9668

$17.50

• Gold plating on both PCB edge and edge

Output regulation
$199.50

Maximum output power 200 watts

$175.00
FEATURING: VARIABLE CURRENT LIMIT DUAL METERING

Output voltage 
Output current

0-40 V in 1 V divisions 
0-0.5 A in 20 mA divisions 
0-5 A in 200 mA divisions

Vi 
Ü
z

sockets 
K9760

... 0-40 V. variable
.. 0-0.5 A. variable limiting 

0-5 A. variable limiting
. <50 mV at up to 2.5 A
<100 mV up to 5 A

Use to power hi-fi, TV sets and for 
emergency lighting.

Metering Voltage 
Current

• Sockets for all IC’s.

K6750.................
$10 DELIVERY ANYWHERE 

IN AUSTRALIA!

Series regulator design enables design and deve­
lopment of sensitive high gain audio and RF cir­
cuitry free from hum and noise sometimes associ­
ated with other techniques.

enables accurate speed control of turntable 
motors.
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EA'S BRILLIANT 

LABORATORY 
POWER SUPPLY

r.. SW SA IAS POWER sumv

TOUCH LAMP DIMMER

See Ea May and June 1983
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.
Most Importantly it's dead easy to build (ours 
worked first time!).

WHY PAY OVER $250 FOR AN INFERIOR COMMERCIAL UNIT?

Û

X 
UI

UJ

UI 
Ü

UJ

MICROBEE’EPROM PROGRAMMER
VERSATILE. LOW COST & EASY TO BUILD 
Great new project from ETI (Jan 1983). All 
components mount on a single printed circuit 
board Unit simply plugs into the Microbee 
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 eproms 
★ Sockets for all other IC * 1 x 271 6 sup­
plied — get started straight away * Kit sup 
plied in deluxe jiffy box. all mounting hardware 
included

VIDEO RF MODULATOR
(SEE ETI OCT 1981)

ü

LABORATORY POWER SUPPLY 
0-40 VOLT/5 AMP

(SEE ETI MAY & JUNE 1983)

K3325

Specifications
Input 240V 50Hz
Output Variable 2 — 50 V at up to 5 amps

K3300
10 TURN VOLTAGE CONTROL OPTION

K3301
HANDY + / - 12 V OPTION (SEE EA JULY 1982)
K3302

RADIOTELETYPE­
COMPUTER DECODER

DESIGNED FOR 
THE MICROBEE 

(SEE ETI APRIL '831
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.

If you cannot afford a Video Monitor for your 
computer this is the kit for you. Super stable 
oscillator design and very low modulation 
distortion * Works with both B8 W and Col­
our TV sets * Suitable for computers. TV 
games. TV pattern generators or what have 
you Deluxe kit featuring heavy duty diecast 
box for RF shielding * Input and output

A Laboratory Supply requires specifi­
cations second to nonel

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 K6320
This kit enables extra dimmer/switches to be 
installed in conjunction with the Dimmer Kit. 
Includes satin silver touch plate.

ONLY $9.00K6321

GO ANYWHERE 240V PWR. KITS
See EA May and June 82. These great new inverter 
kits enable you to power 240V appliances for your 
car, caravan or boat. (From Standard 12V 
car battery.)

40 WATT
Suits small appliances, i.e. turntable, tape deck,
shaver Variable frequency adjustment

Sockets 
Provided

K6700 $55.00

300 WATT
Fully regulated and overload protected 

XTAL locked frequency.

NOW USING HIGH EFFICIENCY 
TRANSFORMER

All Altronics prices Include Sales Tax.
Don’t be conned by other advertisers 

whose seemingly low prices are 
"plus Tax in fine print". 

you could well pay up to 32Va% more.

• FOR DESPATCH P&P CHARGES AND ADDRESS DETAILS PLEASE REFER TO OUR AD. ON PAGE 95«



MACHINES WITH COMMON SENSE

Fifth-generation
Hardware that can see, listen,

HOZUMI TANAKA turned to his computer terminal and 
typed an English sentence: "I have some eggs in my 
hands."

Seconds later, the sentence scrolled across the screen in 
katakana, the Japanese characters that are so bewildering to 
Westerners. The demonstration was the result of three years 
of effort for Tanaka at the advanced Electro-Technical 
Laboratory (ETL), about 110km from Tokyo.

His language-translator program easily shifted between 
Japanese and English, forming perfect sentences in either 
language at the touch of a button. Still, given the bewildering 
array of grammatical rules that had to be defined for the com­
puter by Tanaka and his small team of software specialists, the 
machine's English vocabulary had reached only 100 words.

"We've proved the concept," Tanaka told me. "Now we can 
start on the big program, a language translator for routine
12 ELECTRONICS Australia, July, 1983

talk, learn, and make judgements is
use. That program, still three to five years away, will be 
delivered to another lab in Tokyo to simplify communication 
between an extraordinary new type of computer - the so- 
called fifth-generation computer - and its eventual users.

At the lab, a team of elite designers is already studying com­
puter circuits unlike any ever seen. Other teams are tackling 
new forms of complex software intended to revolutionise 
computer technology.

After its overwhelming success in the automobile and 
consumer-electronics markets, Japan is beginning to build a 
computer so advanced that its development ranks as a na­
tional project. This fifth-generation computer is to be 
perfected and turned over to private industry by 1992.

If it works, the machine will incorporate artificial-intelligence 
(Al) concepts and rival the fictional HAL of "2001". Japan's fifth­
generation computer will:



Shrinking the dimensions of circuit components 
lets engineers put entire systems on one silicon 
chip. At left, the square chip is Bell Laboratories 
32-bit microprocessor with 150,000 transistors. 
The rectangular array below it is a 256-kilobit 
memory with 600,000 transistors. Photo below 
shows American Microsystems Inc. 16-bit 
microprocessor chip, itself designed with the aid 
of a colour graphics computer display of mask 
patterns which determine the shapes and 
interconnections of silicon areas left after 
etching. Photo at right shows a terminal in use 
by an AMI engineer.

Reprinted from Popular Science with permission. Copyright ® 1983 Times Mirror Magazines, Inc

by JIM SCHEFTER

computers
the goal for the early 1990s.

• Listen when you talk, then do what it's told.
• Help program itself.
• Sort through volumes of facts to find and use only what's 
pertinent.
• Make logical inferences.
• Translate foreign languages.
• Treat images and graphics the same as words ("see" and 
"understand" a photo, for example).
• Learn from its own experience.
• Come in both portable and fixed-base systems.

The fifth-generation computer will use advanced forms of 
very-large-scale-integration (VLSI) chips - semiconductor 
chips that have higher component densities and are capable 
of much higher speeds than those available today. The 
Japanese machine will have new forms of computer architec­
ture: Instead of one central processor — the "brain" of a com­

puter - or even several processors working simultaneously in 
parallel, Japan's machine might have a million or more small 
processors operating in parallel.

The fifth-generation machine may be able to perform up to 
70 times more calculations each second, and have 3000 times 
the internal memory of supercomputers now in use, such as 
Cray-1. (The fifth-generation designation follows four earlier 
technologies: vacuum tubes, transistors, integrated circuits, 
and large-scale-integration chips.)

What will such computers do? "This project is the Space 
Shuttle in the world of knowledge," University of Tokyo pro­
fessor Tohru Moto-oka has said. Two target applications are 
language translation and consultation systems. The goal with 
translations is for multiple languages, a 100,000-word 
vocabulary, and 90% translation accuracy. The remaining 10% 
would be handled by humans.

Consultation systems include medical diagnosis, natural­
language and speech interfaces, intelligent-computer-aided 
design, the ability to be tailored for use as an expert consul­
tant in diverse subjects, and computer troubleshooting and 
diagnosis.

The goal is to include a capability for semi-automated 
knowledge acquisition. The computer may, for instance, 
monitor news reports, read books and newspapers, draw in­
formation from other computer data bases, or simply listen to 
an academic lecture. It would decide what to remember and 
what to ignore with a minimal amount of human intervention.

The formal program to build the world's most advanced

Continued next page
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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.
Aukes own LSI/microcomputer design 
provides:

• Wideband true RMS AC measurements to 
100kHz

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

300Meg
• Relative reference on any range or 

function
• Microcomputer-based self diagnostics

806ZA
As 8060A above but without frequency and dB 
ranges. Provides true ms 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. 314 digit

CHECK THE COMPLETE 
FLUKE 8020B SERIES

8022B

802 IB

8020B

8024B

8026A OFFERS 
TRUE RMS AND 
CONTINUITY TESTING

The 8026A is the latest addition to the 
Fluke range and offers the advantage of 
true ms 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

SOLD & SERVICED IN AUSTRALIA BY

ELMEASCO
Instrumenta Pty. Ltd.

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

[ |j)j banheard
MS W Ames Agency 699 4524 . George Brown 519 58S5 • Dewed 29 6601 • OGE Systems ,049, 69 1625 . Redro 

n' V"’,C°n’ 10421 28 4400 V'CrORI* RaOro Parts 329 7888 . Browntronics 419 3986 • G B Telesoares 
“8 428 4345 * E"'s,,on,M 602 3282 QUEENSLAND L E Boughen 36 127/ . Colourvrew Wholetde
Z75 3188 • Aud.otron.es 44 7566 • Electronic Shop (0751 32 3632 • Nortek (0771 79 8600 • W G Watson (0791 27 1099 
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Fifth-generation computers
Continued from page 13
computer began in late 1981 when, after three years of plann­
ing, Japan's Ministry of International Trade and Industry an­
nounced the $300 million fifth-generation-computer projects. 
Funds were committed in advance for the first three years of 
work. The ministry, which operates ETL and other 
laboratories, pooled resources with eight of Japan's largest 
electronics firms to open the Institute for New Generation 
Computer Technology (ICOT) in April 1982. ICOT's mandate 
is to develop a new computer family with the software and 
hardware for AL

Though the US still leads in Al research, efforts concentrate 
on software for the current crop of computers. ICOT takes a 
different view: . . . [Computers] must evolve from machines 
centred around numerical computation to machines that can 
assess the meaning of information and understand the pro­
blems to be solved," states ICOT's research-and-development 
plan. The first step is to design and build "mechanisms for in­
ference, association, and learning in hardware".

That's a tall order. "User-friendly" software is just becoming 
commonplace for today's computers, and expert-system soft­
ware remains largely experimental. The Japanese intend to 
create "Man-machine interfaces that are natural to man". That 
means talking to the computer or typing instructions in every­
day language; showing it charts, graphics, and even photos; 
and getting back information the same way.

Beyond von Neumann architecture
(n their work, computer engineers speak of a machine's "ar­

chitecture". The term refers to the general design of the cir­
cuitry, the overall logical scheme by which it will take in infor­
mation, manipulate it, and produce a result. To date, essen-

The fifth-generation computer system will be based on a large 
number of VLSI (Very Large Scale Integration) chips, each with 
a central processor, memory and communications circuits to 
speed computing by parallel processing - solving problems 
by operating on many small portions simultaneously 

tially all computers have used so-called "von Neumann ar­
chitecture", which grew out of the work of the famous 
mathematician. In a standard von Neumann machine, a single 
central-processing unit (CPU) handles calculations. Each step is 
performed individually, one after the other. Each calculation is 
called a floating-point operation and a computer's speed is 
measured by how many million operations it can perform 
each second. In computerese, this measurement becomes a 
"megaflop". Large main-frame computers today are typically 
rated at around two megaflops.

But regardless of whether the computer is performing an 
arithmetic calculation or translating a word from Japanese to 
English by comparing data with information in its memory, a 
von Neumann machine performs one task at a time according 
to the sequence in its program.

This step-at-a-time sequence is too slow when huge 
amounts of data must be arithmetically processed - in 
"number-crunching" computations such as weather 
forecasting, for example. For this, computer scientists came 
up with a technique called parallel processing, and engineers 
devised the computer architecture to handle it. A few advanc­
ed supercomputers, such as the Cray-1 and Control Data 
Cyber 205, have multiple processor chips to divide up the 
work under control of a central processor. These processors 
can speed computations greatly by solving portions of a pro­
blem simultaneously - in parallel. The processors could 
translate many words at one time between languages if given 
the task, but these supercomputers are used for scientific 
"number crunching", not as general purpose machines.

The Cray can theoretically run at 140 megaflops, and the 
Cyber 205, it's claimed, can perform 800 megaflops for rare 
categories of pure mathematical calculations. But in practice, 
programming complexities often limit both machines to 20 
megaflops.

A special form of parallel processing, called dataflow, was 
first proposed at the Massachusetts Institute of Technology to 
increase computing speed still further. The dataflow idea re­
quires a computer with a large number of processors, each 
with small amounts of individual memory and all embedded 
in a complex communications network that allows free ex­
change of data between any two processors without going 
through a central processor. The processors operate on data 
depending on "tags" attached to it; after performing a calcula­
tion, the processor tags its data and passes this portion of the 
overall solution - it might be a language translation - on to 
the next processor. These multiple operations happen 
simultaneously until the last two results funnel into a single 
processor, which performs the final calculation. A variety of 
experimental dataflow-architecture machines are being built.

Obviously, fifth-generation project engineers are looking at 
advanced architectural schemes for their projected machines. 
But despite reports in the Western world, Dr Kasuhiro Fuchi, 
director of the ICOT Research Centre in Tokyo, said the first 
machine will not be based on dataflow architecture. It will 
pursue new and yet-to-be-defined architecture designed sole­
ly for an inferential computer.

"We think we can take advantage of dataflow," Dr Fuchi 
said, "but we will pursue parallel-type processing well advanc­
ed beyond that concept."

The Japanese expect their fifth-generation computer to be 
rated between 1000 and 10,000 megaflops for general use. To 
get there, they will design a machine with many small pro­
cessors — a million or more packed into VLSI chips is not out 
of the question — to handle simultaneous operations.

Very high speed will be essential for an A! computer that 
must race through its memory banks to make inferences. In 
simplest form, that means reaching a conclusion based on 
available facts, then using that conclusion as if it were a fact 
already stored in memory. To make one inference, a com­
puter requires between 100 and 1000 steps. The best 

Continued on page 16
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Fifth-generation computers
Continued from page 15 
machines today can handle only 10,000 logical inferences per 
second (LIPS). "Our target is between 100,000 and one million 
LIPS, Dr Fuchi told me. "That will be a true knowledge-base 
machine."

The differences between the data-base computers of 1983 
and the 1992 knowledge-base computer are profound. A data 
base, Dr Fuchi said, is simply a collection of facts. A 
knowledge base includes facts, instructions on how to use the 
facts, and information on how the facts relate.

More important, computers now need software to use a 
data base. The Japanese plan to build their knowledge-base 
core into the hardware. It will be an integral part of circuit 
design.

Our initial hardware work will be analysing everything 
about known VLSI technology and building a prototype 
machine, Dr Fuchi said. "But the prototype at the end of the 
initial development stage will be very primitive compared 
with the prototype at the end of 10 years."

The first fifth-generation prototype, to be ready by 1985, will

{ Our national strategy in 
computers has always been to 
match IBM. Now we have changed. 
Instead of equalling IBM, we 
want to develop new technologies / '

be a personal computer. This small computer will not use 
parallel processing but it will be the test bed for new high­
speed VLSI circuits. It will have an amazing 80 megabytes of in­
ternal memory.

In the final three years of the project, ICOT will produce and 
test an all-new prototype computer to be called the parallel 
inferential machine. It will blend the earlier work into one 
machine intended to meet all goals. Its active internal memory 
will not be sized for several more years, Dr Fuchi said, but it 
will be at least 100 million bytes - or the same as 3125 Cray-1 
supercomputers.

Dr Fuchi expects no problem in developing the basic VLSI 
chip for the fifth-generation computer. But tying as many as 
one million chips, each containing a processor, some 
memory, communications links, and perhaps other circuits, in­
to a workable system is a formidable task. And it's compound­
ed by the need to design and integrate the communications 
network, main memory, and other elements into the 
computer.

In addition, ICOT is seeking international co-operation, both 
from other governments and from private industry, particular­
ly IBM, which is both feared and respected in Japan. "Japan 
has succeeded in catching up with US technology," Yoneji 
Masuda told me. "And with IBM." Masuda is a computer ex­
pert, technical consultant and adviser to high Japanese of­
ficials, and president of The Institute for the Information Socie­
ty, an international group working on dataflow and informa­
tion questions. To the Japanese, Masuda said, IBM represents 
the pinnacle of computer superiority.

Our national strategy in computers has always been to 
match IBM," he said. "Now we have changed. Instead of 
equalling IBM, we want to develop new technologies."

All participants in the fifth-generation project will share in its 
success, Fuchi said. France and Great Britain have expressed 
interest in helping. Neither the US government nor IBM has 
done so.
„ "I hope IBM will change its basic philosophy," Masuda said. 
Of course they should have their own long-range strategy, 

but they also should look at their worldwide responsibility in 
the information-processing arena."

Is the project realistic? The Japanese government is convinc­
ed it is. So are the country's electronic giants, who expect to 
use fifth-generation technology to create vast new families of 
computers and related products.

Yoneji Masuda isn't so sure. He does foresee versions of the 
new computer expertly managing robot teams along produc- 
tion lines, changing daily life through improved communica­
tions and information flow, and handling such assignments as 
medical diagnosis. But he fears the rest may still be a dream.

"I think it all may be too ambitious," he told me. "It may not 
yet be possible to get humanlike association in a computer It 
requires too much memory, too much logic. But still it must 
be started."

International response to Japan’s plans
Japan’s invitation to other nations to join it in its 
fifth generation computer project has so far met 
with a poor response. Most countries recognise 
the challenge of the Japanese initiative but 
prefer to go it alone.
"The government, universities and companies - they're all 

doing their own thing. To expect them to pool their resources 
like the Japanese is impossible". That comment, from a resear­
cher at one of Britain's biggest electronics companies, sums up 
the difficulties that British industry faces in trying to decide 
how to respond to the Japanese plans.

Last year, Kenneth Baker, Britain's minister for information 
technology, set up a special committee to advise on the path 
that British industry should follow in response to the Japanese. 
Called the Alvey Committee, after its chairman, John Alvey of 
British Telecom, the group reported in March this year, recom­
mending a five year plan for co-ordinated research in advanc­
ed computing techniques, including dataflow machines and 
parallel processing, at a cost of £350 million.

Britain's part in any research program now looks doubtful, 
however. Just before the general election earlier this year 
Prime Minister Margaret Thatcher rejected the recommenda­
tions of the Alvey committee. She is reported to have "kicked 
over the tables" in consternation at the proposal that the 
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government provide two-thirds of the funding for the research 
program.

The plan is now being re-examined, but it is unlikely 
that Britain will be undertaking any major research projects in 
the area of fifth generation computers. Mrs Thatcher's main 
objection to the proposed scheme was the amount of govern­
ment money required. It is reported that she failed to be 
swayed by arguments that Britain's industrial future crucially 
depends on strong basic computing research.
IBM is not worried

While the Japanese are seeking to develop radical new 
theories of computer design and operation, IBM believes that 
the basic architecture of its computers is satisfactory, and is 
focussing efforts on small, cumulative improvements to 
present-day systems, particularly in the area of integrated cir­
cuit design.

IBM maintains 30 or so research laboratories around the 
world, in addition to its production centres, and spends about 
$A2,600 million per year on R&D - 8% of its annual sales 
revenue.

IBM's most powerful computer, the 380X series, uses about 
one million circuits (each consisting of four or five transistors) 
distributed over 3000 logic chips. Experiments in higher densi­
ty chip fabrication are continuing, with efforts concentrated 
on the use of electron beams to etch new chip designs.



TRiO — Still the Best Scopes 
for Value and Performance

100MHz, 4 Channels, 8 Traces.
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.

ImV Sensitivity!
• 100MHz response and 3.5ns rise time
• 1 20MHz response at -6dB
• SOOgV/Division cascade sensitivity
• 2ns/division sweep rate with 10x magnifier

CS 1022

$649*

CS 2100A

$2,495*

Four-input operation provides trigger views or four 

separate inputs
Selectable 1MQ or 50Q inputs
Alternate timebase operation
20MHz bandwidth limiter for best view of low 
frequency signals

* Lighted function pushbuttons
* Voltage and current probe calibrators
*8x10cm internal graticule CRT
* Video sync separator standard
* Dual intensity controls CS 2070

70MHz 4 Channel, 8 Trace, 1mV Sensitivity 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.

• 1mV/division sensitivity to 70MHz $1,795*
* 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-1 577A 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

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.
Truly your first choice for a workhorse oscilloscope 
A reliable scope that will stand by you in even the

• Sensitivity lOmVDiv (Triggers at 0.5 Div.
• CHI. CH2. DUAL. ADD. and SUB
• Risetime 23nS
• XY Mode
* Triggered Sweep and Auto
• Sweep time 0.5pS Div -0.5S/Div 

and XY o

Typ )

toughest conditions

For Those Who Require the Extra Capability of a 20MHz Scope
at a Reasonable Price

The CS-1022 has that extra punch needed for 
engineering design work. Its 20MHz bandwidth and 
1 mV/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.

* Illuminated inner-face graticule 150 mm 
rectangular CRT (6kV) ,

* Maximum sensitivity 1 mV/div (DC-10MHz)
• Maximum sweep speed 20ns/div (X10MAG)
* Maximum accuracy ±3% (voltage and time axis, 

0-40 °C) guaranteed
* New video sync circuit requires no troublesome 

trigger setup
* 8-division dynamic range
• Vertical signal output (CH1 output)

Capture Those Unpredictable One-Time Events!
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

CS 1577A

$995*

CS 1560AII

$545*

MS 

$3,195* 
“DIGITAL 
STORAGE”

1650B

Sydney: (02) 439 3288. Melbourne: (03) 580 7444
Adelaide: PROTRONICS (08) 212 3111. TRIO ELECTRIX (08) 51 6718 K. D FISHER,(08)'277 3288 Brisbane: 
ST. LUCIA ELECTRONICS (07) 52 3547. L. E. BOUGHEN (07) 369 1277. Cairns: THOMPSON INSTRUMENT 

SERVICES (070) 51 2404. Canberra. GEORGE BROWN (062) 80 4355. ORTEX (062) 80 5283. Hobart IMBROS 
(002) 34 9899. GEORGE HARVEY (002) 34 2233. Launceston: GEORGE HARVEY (003) 31 6533. Melbourne. 
RADIO PARTS (03) 329 7888. GEORGE BROWN (03) 419 3355, ELLISTRONICS (03) 602 3282 Newcastle: 
D G E SYSTEMS (049) 69 1625. GEORGE BROWN (049) 69 6399. Perth: W. J. MONCREIFF (09) 325 5277. 
PROTRONICS (09) 362 1044. Rockhampton: PURELY ELECTRONICS (079) 21 058. Sydney. GEORGE BROWN & 
CO (02) 519 5855. DAVID REID ELECTRONICS (02) 29 6601. Townsville: NORTEK (077) 79 8600. Wollongong.

MACELEC (042) 29 1 455. * A|| pr|Ces p|us sa(es tax i( applicable Prices do not include probes. Inc. m Victoria



Digital Delay Line
400ms VERSION KIT

ONLY$440 
JF COMPLETE

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, Chorous, 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-th rough' 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. The cabinet, which is free standing 
but also suitable for 19" rack mounting, is fully finished to avery high 
standard. The panel is deep blue whilst the cover is sprayed with a 
durable black enamel. The kit is available right now from Jaycar at only 
$449 - compare that with inferior units that can cost over $2,000!! 1
Cat KJ6621 $449 I

lowcost hifi
That's right a 3 - WAY HI Fl speaker kit from only $19.98!!

contains a massive 19" (250mm) woofer, cone midrange and 
DOME tweeter!! You also get, at no extra charge, the special cross­
over capacitors!
The system is rated at approximately 20 watts RMS so it is ideal as 
an economical but reasonably powerful 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 $60 for the equivalent from major 
kit speaker suppliers so this is an outstanding bargain. Sensitivity of 
system 93dB/1m/1 watt. rat AK3700
HURRY LIMITED STOCKS and they are made in JAPAN!!

2 SETS
(6 SPKR) 

FOR STEREO 
ONLY $39.95

Woofer not to 
same scale as 
other components

3—WAY SYSTEM 
$24.95 a set H9MFROM 

ONLY

8 CHANNEL 
MIXER KIT

5000 SHUES 
GRAPHIC 
EQUALISERS

1kHz 0 007%

12H» 105kH» IO1UB
Boost/Cut 14OB (28aB

SPECIFICATIONS: 
Signal to Noise 1020B

Current consumption (DCI BUY 2 AND SAVE $10Aoprox 100mA « ♦ 15V _____
(Requires 30V AC CT) —ONLY$389

JAN/MARCH 1981
Cat. KE4200

ONLY

299
Black Monolith $319

• MODE SWITCH. STEREO 
BALANCE CONTROL 
LINE OUT. MONITOR OUT. 
MONITOR VOLUME CONTROL

BLUEPRINT
Ref: EA March/April 1983
This great 8 channel 'live' mixer is perfect 
for bands, churches, theatre groups, home 
recording, disco etc.
Each input channel accepts either micro­
phone (balanced) or line ( 1V) levels. Power­
ful equalisation foldback effects facilities are 
provided. The left and right master channels 
can drive balanced or unbalanced lines with 
5 band "graphic" equalisation. Separate 
foldback and "effects" are provided.
The unit can be rack mounted or housed in a 
conpole chassis (which accommodates the 
power supply). Attractive wooden end­
pieces finish the console to form a profes-
si onal lookina unit
Complete 8 channel mixer 
(19" rack mount) Cat. KJ6504 
Console mount chassis, power 
wooden end pieces
Cat. KJ6505

$495.00 
supply and

$98.00
You end up with a $1500+unit for under$600

FUNCTIONS
• MOVING COIL INPUT
• MOVING MAGNET (DYNAMIC 

CART)
•INPUTS (2OFF)
• TUNER INPUT
• AUX INPUTS (2 OFF)
• TAPE INPUTS (2 OFF)
• INPUT LEVEL CONTROL
• TAPE OUTPUTS (2 OFF)
•400Hz CALIBRATION 

OSCILLATOR
• LED AVERAGE (VU) & PEAK
• LEVEL METERS -48rlB TO +9dB

5000 preamp

SOCKETS
PROVIDED

“Blueprint”

AUSTRALIAN (NOT HONG KONG) 
MADE SPECIAL BUILT RACK 
CABINET - QUALITY)!!

Cat KE4204

MULTICOLOURED 
LED DISPLAY

FEATURES
• EXTREMELY CLOSE TRACKING 

TO RIAA PHONO EQ
•GOLD PLATED CONNECTORS 

ON ALL INPUTS
•ENGLISH LORLIN LOW NOISE 

SELECTOR SWITCHES
• LOW NOISE 1 SOppni METAL 

FILM RESISTORS USED
•TINNED FIBREGLASS PCB i
•LOW CAPACITANCE SCREENED

CABLE USED THROUGHOUT
•QUALITY IC SOCKETS
•SPECIAL REAR PANEL
• MULTICOLOURED RECTANGU 

LAR LEDs USED

ON LY

299
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MULTI PURPOSE BOXES Amazing Value
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.
Shown below is a range of boxes that is going to revolutionise your small projects. Each box has a precision 
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'setc. 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
EACH UNIT HAS AN ALUMINIUM FRONT PANEL
SIZE ^161(W) x 96(D) x 39(HF) x 57(HP)mm
Cat. HB6200 - ORANGE Cat. HB6201 - GREY Cat. HB6202 BLUE Cat. HB6203 - BLACK 

PRICE 1 - 9 UNITS ONLY $6.95 EACH: 10 OR MORE $6.45 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

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 - 170(W) x 214(D) x 32(HF) x 82(HR)mm

Cat. HB6240 - GREY Cat. HB6241 - BLUE Cat. HB6242 - BLACK
PRICE 1 - 9 UNITS ONLY $12.95 EACH; 10 OR MORE $11.95 EACH

RECTANGULAR BOXES
SIZE - 100(L) x 50(W) x 25(D)mm
Cat. HB6120 - ORANGE Cat. HB6121 - GREY Cat. HB6122 BLUE Cat. HB6123 - BLACK 

PRICE 1 - 9 UNITS ONLY $3.95 EACH; 10 OR MORE $3.45 EACH
SIZE - 112(L) x 62(W) x 31(D)mm
Cat HB6130 - ORANGE Cat. HB6131 - GREY Cat. HB6132 - BLUE Cat. HB6133 - BLACK 

PRICE 1 - 9 UNITS ONLY $4.75 EACH: 10 OR MORE $4.25 EACH
SIZE - 120(L) x 65(W) x 40(D)mm
Cat. HB6140 - ORANGE Cat. HB6141 GREY Cat. HB6142 BLUE Cat. HB6143 - BLACK 

PRICE 1 - 9 UNITS ONLY $4.95 EACH: 10 OR MORE $4.45 EACH
SIZE - 150(L) x 80(W) x 50(D)mm
Cat. HB6150 - ORANGE Cat HB6151 - GREY Cat. HB6152 BLUE Cat. HB6153 - BLACK

PRICE 1 - 9 UNITS ONLY $5.45 EACH: 10 OR MORE $4.95 EACH
SIZE - 190(L) x 110(W) x 60(D)mm
Cat HB6160 - ORANGE 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
SIZE: 50 x 50 x 31mm Cat. HB5010 1-9 $3.95 each; 10 or more $3.45 each 
SIZE: 190 x 110 x 60mm Cat. HB5016 1-9 $12.95 each; 10 or more $11.95 each.

SnarMíís
» The Brandtaadefs in fiuta ElectronicsThe Brandleaders in ñuta Electronics

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 BELOW $200Spar taita sx2ooo

CAR 
COMPUTER

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 
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

NEW
Value

$49

COMPLETELY BUILT 
AND TESTED 
NOT A KIT" Value

SAVE 
$10 *199

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

Spartaita 1x2002
HURRY LIMITED 

STOCKS!!!

SEND SAE 
FOR MORE

DATA

$99
FEATURESSAVE

Cat XC2010

Cat K>6651

- INSTANT SPEED, TIME AND OTHER FUEL DATA. 

- VISUAL AND AUDIBLE EXCESS SPEED ALARM.

- 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.

TX APPLICATIONS

Mail Order By
SHOP HOURS CARLINGFORD BANKCARD

ONLY $89 99 Mon

Via Your Phon
5.30pm Sat 9am 12pm Thurs ni^it 8 30pm

SHOP HOURS SYDNEY
Fri 8 30am 5.30pm Sat 8.30am 12pm Thurs night 8.30pm

SYDNEY showroom

125 YORK STREET PHONE: (02) 264 6688 
TELEX 72293

A Reactive Discharge System - with unique auxiliary 
circuit. Combines all features of the TX 1002 plus

• Reactive Discharge electronics combining all the advantages of 
Inductive and Capacitive Discharge for maximum spark 
performance

• Gives the most thorough combustion of air/fuel 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 - AUXILIARY BACK UP CIRCUIT - 
CLIP TO COIL FITTING - FOUR CONNECTIONS ONLY
ALL PARTS IN ONE BOX TO FIT OVER 500 APPLICATIONS

Sparta ita THIDOS
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 Timing Light
• Systems Function Light
• Patented clip-to coil fitting
• Robust die-cast case
• Fully waterproof
• Protected from the hostile environment 

the engine compartment

SAVE $10

Spar^tila AT 8D
NUMBER 1 
FOR KITS

I CARLINGFORD SHOWROOM
Cnr CARL INGFORD & PENNANT HILLS ROAD 

PHONE (02) 872 4444

MAIL ORDERS & CORRESPONDENCE 
BOX K 39 HAYMAHKE T, SYDNE Y 2000 
POST AND PACKING CHARGES 
$5 $9.99 ($1.50) $10 $24 99(53 20) 
$25 $49 99 ($4 50) $50 $99.99 ($6 50) 
$100 or more ($8 00)
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SUPCaeAns: TV fof thG
As from May 6, 1983, the Australian TV scene has had a new and 
very valuable feature; a caption or sub-title system for the hard-of- 
hearing. Based on the teletext system, it will help viewers with 
hearing problems to derive the same enjoyment from TV 
programs as do their more fortunate companions.

by PHILIP
The technology to provide this service 

has been available for several years. As 
far back as 1977, Sydney's TCNI-9 was 
running an experimental teletext service 
(EA, September 1977), and ATN-7 com­
menced a similar experiment in 1979 
(EA, April 1980). Then, early in 1980 the 
Federal Government put things on an of­
ficial basis by authorising a public 
teletext service.

The main thought behind the concept 
at that time was to provide a magazine 
type service, offering weather reports, 
sporting details, news updates, race 
dividends, entertainments lists, etc, and 
this is the basis of the current "Seven 
Text' service from ATN-7.

But, in the background, there has 
always been the concept of a caption 
service. In fact, the teletext system was 
originally developed for just this purpose 
but, somewhere along the way, became 
sidetracked into the more commercial 
application. Now it appears to have 
come full circle, but side-by-side with the 
broader application.

How important is such a caption ser­
vice? According to the Australian Cap­
tion Centre, which provides the service, 
surveys indicate that there are over one 
million Australians who suffer hearing 
difficulties and that there are some 12% 
of TV households who have at least one 
occupant who cannot enjoy TV because 
of a hearing problem.

WATSON
And a frequent by-product of such 

situations is a certain amount of, 
domestic conflict; if the victim tries to 
overcome the problem by turning up the 
volume the situation becomes in­
tolerable for the rest of the household.

It is on the basis of this need that the 
new service - called Supertext - and the 
Australian Caption Centre was created. 
The Centre is an independent, non-profit 
organisation, set up with Federal 
Government funds, and maintained by 
payments from the television industry.

How it works
Just how does the whole system work, 

both technically and artistically? It is not 
the purpose of this article to delve too 
deeply into the technicalities of teletext; 
this has already been done in the two ar­
ticles referred to, plus a third article in 
the 1981-82 VideoMag Annual. But some 
superficial knowledge will help the 
reader to appreciate what is involved.

Teletext information is transmitted dur­
ing an otherwise unused period in the TV 
transmission. Between the finish of one 
vertical scan (field) of the TV image and 
the commencement of the next field, 
there is a so-called blanking period 
amounting to about 25 lines during 
which no image is transmitted. In a sense 
the lines are wasted, but the blanking 
period is an essential part of the system.

But while these lines are wasted as 

regards the main TV image, they can be 
used to carry other information, and this 
is where engineers put the teletext 
signal. Originally they used two of these 
lines, lines 19 and 20 for the first field 
and lines 332 and 333 on the next 
(interlaced) field.

Each of these two lines carries enough 
information to provide one 40 character 
line on the TV screen, and a full screen 
contains 24 such lines. Thus it requires 
12 fields, and takes 0.24 seconds, to 
complete one page. Such a system could 
contain 100 pages and it would take 24 
seconds to scan each one in turn.

At the receiver, which must be special­
ly designed or adapted for teletext, the 
user feeds the page number he wants in­
to a keyboard and the system waits for 
this page number to come around. As 
already explained, this could take up to 
24 seconds.

Program captioning equipment at the Australian Caption Centre, Sydney.



deaf
When the page number does appear 

the decoder recognises it, stores the in­
formation from the following fields until 
the full page has been presented, then 
displays it on the TV screen. As an alter­
native to a full 24 lines, some pages may 
present only one or two lines superim­
posed on the bottom of the TV picture. 
This technique may be used for news 
flashes or obviously, a caption service.

(More recently, the Australian teletext 
standards have been upgraded to four 
lines per field; lines 15, 16, 19, 20 for the 
first field, and 328, 329, 332, 333 for the 
second field. This allows a much larger 
magazine for the same access time, or a 
shorter access time for the previous 
magazine size.)

In order to provide a caption service, 
one fundamental limitation of the 
teletext system — access time — has to 
be overcome. While it is easy enough to 
dedicate one page of a complete 
magazine to the captions, the time need­
ed to locate or update this page - more 
than 20 seconds — is quite unacceptable 
for a caption service, which requires a 
virtually instant response.

There have been two approaches to 
this problem. In the U.K. — where 
teletext was born, incidentally — they 
use a page priority system. The sub-title 
page is given priority on the basis that, 
every time it is updated, its page number 
is immediately inserted between the 
regular page numbers, out of sequence. 
The result is a virtually instant response 
to the update and, by all accounts, the 
system works extremely well.

Australia has chosen a different system. 
It has provided an extra line per field; 
line 21 for the first field and line 334 for 
the second field, and these are used ex­
clusively for the caption service. Again, 
the response is virtually instantaneous. 
And to further simplify matters for the 
viewer, the same page number, 801, is 
used by all TV stations.

So much for what might be termed the 
hardware of the system. Just how are the 
sub-titles prepared and married to the 
original film or tape?

The Caption Centre
When a TV station requires a program 

to be sub-titled they send a time-coded 
tape copy to the Caption Centre. This is 
then viewed by skilled sub-titlers who 
prepare suitable sub-titles. The need for 
skill in this operation may not be im­
mediately obvious, but the requirement 
is more than simply repeating the 
original dialog, verbatim, in printed 
form.

A major problem is that the spoken 
dialog is often much too long to put in 
caption form. This may be due, in part, 
to the space available for the caption 
but, more importantly, to the need to 
cope with the average person's reading 
speed. While the average person can 
assimilate the spoken word at about 200 
words a minute, they can only cope with 
the written word at about 120 words a 
minute.

As a result, lengthy speeches have to 
be abbreviated — while taking care to re­
tain all their shades of meaning - to 
allow the viewer to digest them in time 
for the next caption, covering speech by 
another character.

In addition, the spoken word does not 
always retain the same shade of meaning 
in printed form, and may have to be 
edited to convey the correct meaning. 
Hence the need for skilled operators to 
create the sub-titles.

Another trick used by the titlers is to 
assign different colours to the captions 
for different characters, thus further 
simplifying the viewer's job of following 
the dialog. The system is also so arrang­
ed that the captions always appear on a 
plain background, rather than the picture 
itself, which may sometimes prove 
distracting or provide insufficient 
contrast.

As well as speech, there are other 
sounds, particularly "off-screen" sounds,



No. 1 for Video

Video Switching box

$47.S0
Low loss R.F. switching—allows inputs for:- VCR, video disc, 
antenna, cable TV, home computer and video games.

ideo Enhancer

WE HAVE A GREAT RANGE OF VIDEO 
CONNECTORS AND CABLES FOR VIDEO 
TO VIDEO DUBBING.

Cables
PA-25

5 pm 180 degree dubbing 
adaptor—Reverse pins for 
video use $6.95
VC-14

8 pin square plug to 8 pin 
square plug. Cable length
2 metres $29.95
VC-15

6 pm DIN plug to 6 pin DIN 
plug. Cable length 1.5m $4.95
VC-1

BNC plug to BNC plug 
lmpedance-750hm. Cable 
length 1.5m $6.50
VC-2

BNC plug to PL259 plug.
lmpedance-750hm. Cable 
length 1.5m $6.75
vc-3
PL 259 plug to PL 259 plug. 
lmpedance-750hm. Cable 
length 1.5 $4.95
VC-4

PL 259 plug to RCA plug.
lmpedance-750hm. Cable 
length 1.5m $4.95
VC-5

RCA plug to RCA plug.
lmpedance-750hm. Cable 
length 1.5m $5.95
VC-6

BNC plug to RCA plug.
lmpedance-750hm. Cable 
length 1.5m $5.95

Video Connectors
VP-8

8 pin square video connector 
plug $7.50
VS-8

8 pin square video connector 
inline socket $7.50

VP-10

10 pin male video plug. Used in 
J.V.C., Panasonic. Sharp and 
other VHS machines $11.50
VS-10

10 pin female inline socket. 
Used in J.V.C., Panasonic, 
Sharp and other VHS 
machines $11.50
VP-14

14 pin male video plug. Used in 
Sony, Sanyo. Toshiba and 
other Beta machines $16.50
VS-14

14 pin female inline socket. 
Used in Sony. Sanyo. Toshiba 
and other Beta machines.
$16.50

VIDEO HEAD CLEANERS
HC-1 V.H.S. Video head cleaner 
HC-2 Beta Video head cleaner

A professional head cleaner— 
employs new “double sided" 
cleaning action—no need to 
“operate" on your machine. 
Just insert the cassette, play 
for 30 seconds and the job's 
done. Effective for 100 
operations.

HC-1 $17.50 HC-2 $17.50

Detail Enhancer VP5030 is another important 
contribution to the world of video accessories. The 
lightweight Detail Enhancer has been particularly 
designed to rectify loss in detail derived from VCR 
tapes and picture impairments. With simple 
adjustments for more or moderate detailing, the detail 
enhancer can also overcome such picture 
impairments as loss of detail and disappearance of 
verticle lines. _ \
Specifications:
1. Power requirement: 12V DC 110mA
2. Input: 1 Video (RCA connector)
3. Outputs: 3 Videos (RCA connectors)
4. Output lever: Video outputs: 1.0Vp-p, 75 Ohm' 

unbalanced below 1 Vp-p out.
5. Enhance: Enhance 9dB (Referenced/1.0Vp-p)
6. Signal-to-noise ratio: Greater than 50dB below 

1Vp-p out.

T.V. and F

300 OHM 75 OHM

«9
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(Ohms) Output Band
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loss

Isolation

IN OUT

DDF-332 U/V 50890 300 300 2 VHF 
UHF

3.5 25
20

DDF 772 U/V 50-890 75 75 2 VHF
UHF

3.5 
4

25
20

DDF-774 U/V 50890 75 75 4 VHF
UHV

6.7
7.6

30
22

ROD IRVING ELECTRONICSIBL
2 RR A 425 High St. Northcote, Ph.: (03) 489 8131
“ VllJjkJ. 48-50 A’Beckett St. Melb. Ph.: (03) 347 9251

min p&p $3.00 Mail orders: P.O. Box 235 Northcote, Vic. 3070



TV for the deaf
such as pistol shots, door knocks, vehicle 
crashes etc, which the viewer needs to 
be aware of if he is to follow the plot. 
These are dealt with by means of ex­
planatory captions.

When the wording of a particular sub­
title has been finalised it is typed into a 
computer keyboard, together with the 
time code, and stored on a floppy disk. 
When completed, the tape is returned to 
the TV station, with the disk. The disk 
may then be run, with the master tape, 
directly to air or, more usually, used to 
make a new tape containing the sub-title 
information directly. Additional tape 
copies may also be made for distribution 
to other stations.

In theory, at least, such a tape can be 
played by any TV station, whether it has 
teletext facilities or not, and provide the 
sub-title facility for any teletext receiver 
within range. In practice there may 
sometimes be problems, such as the 
transmitter having inadequate band­
width to handle the teletext signals, or 
being programmed not to transmit any 
video during the blanking period. This, in 
turn, would be due to the presence of 
test signals in the blanking period, for in­
ternal use only.

And how many programs will carry 
captions? At the time of writing a mere 
nine programs a week are being 
presented, with one more promised, but 
everyone hopes that this can be substan­
tially increased in the future. Most of 
these are on Channel 2, but ATN-7 is 
captioning "Sons and Daughters and 
TEN-10 is planning to include "Carson's 
Law".

The snag is the cost. The Caption Cen­
tre charges $680 for a typical half hour 
show and, we understand, it could cost 
as much again at the TV station in hand­
ling and duplicating cost. Thus "Sons and

Captioned programs
Barchester Chronicles (Ch 2)
Tenko (Ch 2)
Our World (Ch 2)
Your Life in Their Hands (Ch 2)
The Fourth Arm (Ch 2)
The Long Search (Ch 2)
The World We Share (Ch 2)
The Two Ronnies (Ch 2)
Sons and Daughters (Ch 7) 
60 Minutes (Ch 9)
Carson’s Law (Ch 10) (Coming)

Daughters" would cost around $1360 an 
episode, or around $6800 a week.

At the time of writing, ABN-2 has near­
ly eight hours of sub-titled programs 
each week, and the reader can work out 
the cost for himself. At the same time 
the Caption Centre points out that they 
hope to bring these costs down as the 
volume of work increases.

What you need
Finally, how does the individual viewer, 

who has a need for this facility, go about 
taking advantage of it? What hardware is 
available and what is it likely to cost?

Broadly, there are two approaches: 
buy a new set which incorporates the 
teletext facility, or buy an adapter to add 
to an existing set. There are several sets 
on the Australian market which offer the 
teletext facility, including Blaupunkt, 
Philips, and Sony. In general terms, a 
teletext equipped receiver will cost 
about $250 more than the same type 
without teletext.

The adapter approach is quite dif­
ferent. A true adapter (as distinct from a 
retrofitted decoder) is a self contained 
unit, external to the set, which is simply 
interposed between the TV antenna and 

the antenna terminals of the set. Most 
suffer from some limitations in regard to 
their presentation of captions, but they 
can offer some advantages as well.

The simplest types, while they can 
decode the captions, cannot retain the 
plain background generated at the cap­
tion centre; they present the text against 
the picture, which may or may not be 
suitable. Also, they usually present the 
captions in monochrome only. More 
elaborate models retain the plain 
background, but may still be limited to 
monochrome titles.

On the positive side the use of an 
adapter makes it possible to record a 
program and retain the captions, 
something which is not possible when 
using a receiver with a built-in decoder.

While, in theory, the VCR should be 
able to record the teletext information 
along with the normal video signal, and 
will in fact attempt to do this, the recor­
ding bandwidth is totally inadequate for 
the teletext signal, which is quite deman­
ding in this regard.

A typical adapter is marketed by 
Radofin Electronics, of Bondi, NSW and 
is designated the Radofin Adam 180ST 
(ST for subtitles) and sells for $525. While 
it presents the captions in monochrome 
only, it does retain the plain background.

The adapter is distributed through 
Commodore TV in NSW, and O'Donnell 
Griffin in Queensland. Readers in other 
states should deal directly with Radofin 
Electronics, 5 Curlewis St., Bondi, NSW, 
2026.

Another approach is to fit a decoder in­
to an existing set (retrofitting). Not all 
sets are suitable to be so fitted but one 
NSW firm provides such a service if the 
set is suitable. The cost to supply and fit 
a board is about $300, plus tax. The firm 
is Teletext Communication Technology, 
PO Box 1502, Hornsby, NSW 2077.

Yet another option is to rent a suitable 
set, and this offers the advantage of be­
ing able to sample the system without a 
serious financial commitment. Many ren­
tal organisations offer an option of pur­
chase at attractive terms after a trial 
period.

And finally a word of warning. Teletext 
signals in general are easily upset by 
poor reception conditions, such as 
ghosts, noise, etc. Prospective pur­
chasers would be very wise to insist on 
an in-house demonstration of any unit — 
complete receiver or adapter — which 
they are contemplating buying. Also, if 
performance is less than perfect, be very 
sceptical of any excuses offered by the 
salesman.

So there it is; it is not cheap, but the 
service is there if it is needed. And a 
point to remember is that, having in­
vested in the facility for captions, it also 
provides the normal teletext service 
where this is available. 3
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AM transmissions 
and the time domain
This article was prompted by the recent discussion in 
“Electronics Australia” concerning the nature of amplitude 
modulation. It seeks to show that the argument between 
protagonists concerning the frequency and time domain 
concepts is really no argument at all; simply a different way of 
looking at the same thing.

by

The universe is a complex of matter 
and energy with the most intricate and 
subtle interactions underlying its fabric. 
In our attempts to understand this struc­
ture we devise models. The purpose of 
these models is to help us understand 
the particular aspect of nature we are 
studying. The models may be physical, 
mathematical or otherwise, but 
whatever their form, they are always 
analogs only of the fundamental object 
of our study. Sometimes the complexity 
of an object requires more than one 
model (or way of thought) to describe it 
fully.

Invariably, in such cases, one is led to 
ask which model more correctly 
describes the object (or process) we are 

DR. JOHN KENNEWELL*

* Learmouth Solar Observatory, W.A. 
Ionospheric Prediction Service, DST.

SINEWAVE 
OSCILLATOR 

f1

trying to understand. The answer, of 
course, is that all models are required for 
a full understanding of the phenomenon; 
sometimes one model has precedence, 
and sometimes another, according to 
the situation. None is complete in itself.

One practical example of the above 
which has been well known to physicists 
since the early part of this century is the 
wave-particle duality which appears to 
be expressed by very srpall elements of 
matter. In some experiments, electrons 
appear to resemble bullet-like particles 
whereas in others they show properties 
just like water waves. What is the resolu­
tion of this apparent dilemma? Are elec­
trons waves or are they particles? Or do 
they change, like Dr Jekyll and Mr Hyde, 
from one moment to the next?

The answer to the last question is no, 
they don't change, and the answer to the 

OUTPUT

TIME DOMAIN 
ANALYSER 

(OSCILLOSCOPE)

FREQUENCY DOMAIN 
ANALYSER 

(SPECTRUM ANALYSER)

previous question is that electrons are 
neither waves nor particles. The resolu­
tion to the dilemma is that electrons are 
electrons. They are totally different to 
anything in our macroscopic world of 
which we have experience — such as 
water waves or bullets. Thus, it is im­
possible for us to construct one physical 
model that totally describes or is 
analagous to the behaviour of real 
electrons.

Another example, which is the prime 
concern of this note, is the understan­
ding of time-varying or frequency-spread 
electrical signals. And already, in describ­
ing the problem, I have introduced the 
duality of understanding that is 
necessary for a complete description. 
The concepts of time and frequency are 
well known to all, although the expres­
sion of processes in the time domain is 
more comfortable to most of us. In the 
case of electrical signals, their variation 
in the time domain can be readily seen 
on an oscilloscope screen.

Behaviour in the frequency domain 
usually requires some form of spectrum 
analyser for its display. The word domain 
is used here to mean that set (or group) 
of possible values over which a signal 
may vary. In the time domain, a sine 
wave is described by specifying 
amplitude values for each instant of time 
that the sine wave exists. In the frequen­
cy domain the power of the sine wave at 
every possible frequency could be 
specified. For a theoretically pure oscilla­
tion, that has and always continues to ex­
ist, this specification would be a single 
non-zero value at the frequency of 
oscillation.

An experimental setup to illustrate the 
above discussion is shown in Fig. (1) 
where an oscilloscope and a spectrum 
analyser are used to display the output 
of a sinusoidal generator (f,) in the time 
domain and frequency domain respec­
tively. A similar analysis can also be done 
mathematically (see box).

Up to this point, everybody is probably 
still quite happy. The problems start to 
arise when we modulate f, with a much
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Time domain presentation of an amplitude modulated signal. The carrier frequency 
f, is 33.43MHz and the modulation frequency f2 is 24 kHz. Percentage modulation 
is just under 100%.

Frequency domain presentation of the same signal showing tne carrier and side­
band components. The spectrum analyser bandwidth was 300Hz.

AUDITEC 
AMPLIFIERS

THE HIGH 
QUALITY 

ALTERNATIVE

• Australian made

• Professional designs

• Carefully tested
• Rugged and reliable
• 12 month warranty

lower frequency f2. Fig. 2 shows the 
resulting time and frequency domain 
displays. The problems arise because 
some people insist that the time-domain 
display is maybe not a valid way of view­
ing the situation. To quote from Elec­
tronics Australia, January 1983 (p.99), 
"When an AM signal is viewed on an 
oscilloscope, it appears as if the carrier 
signal is varying in amplitude. The reason 
this occurs is because the oscilloscope 
receives three different frequencies and 
algebraically adds them together."

This reasoning, however, is incompati­
ble with the domain of interest — that of 
time. The oscilloscope is a time domain 
display device and at each instant of 
time has a voltage presented to its Y- 
terminals which it, within certain condi­
tions, displays faithfully along the time or 
X-axis on its CRT. An oscilloscope does 
not receive frequencies — it receives and 
displays voltages as a function of time. 
When we look at this display it does in­

deed appear as if the amplitude of the 
carrier is varying, and we should have no 
compunction about applying the princi­
ple of parsimony and say that, in the 
time domain, this is in fact what is 
occurring.

At this stage the antagonists are jump­
ing angrily out of their seats and pointing 
to the frequency domain display. Here 
we see three spikes. The middle and 
largest one is centred at f,, and a smaller 
one appears on each side. All three 
spikes show a rock steady amplitude. 
There, you say, that proves that the 
amplitude of the carrier signal does not 
change! But, in fact, we are now looking 
at the situation using different constructs 
(if you like, a different model or way of 
thinking), and how we interpret this 
display cannot really change the first 
display (as long as there is no fault in the 
first display). This is not simply 
philosophical goobledegook as I shall try 
to show.

The K109 and K110 120 watt 
public address amplifiers — 
two from our wide range of 
amplifiers and modules.

For illustrated literature, 
please write to

AUDITEC
Australia Pty. Ltd.

10 Waitara Avenue, 
Waitara N.S.W. 2077

'Or Phone: NSW. AUDITEC (02) 48 4116: OLD. DELSOUND 
(07) 229 6155. VIC: ZEPHYR (03) 553 3266. SA: 

NEIL MULLER (08) 272 8011
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NEW
ZEALANDERS 

iC^^ADKAJVTAGE 
OF DICK’S LOW PR IC F ft
L. POWER/SWR/. 
I « FIELD 
111 STRENGTH I 
J METER

Cat O-1350|

NEW

BATTERY HOLDERS & SNAPS 
Cose mode of quolity plastic oil terminals ate nickel plaled 
Spec«» Note: All units, except lor Col R-6101 whrch has 
solder connectons require a 216. Cai P-6216 snap connectai

This meter as well as having the usual power and SWR 
measurements - also has a built-in field strength meas­
urement function enabling you to make accurate and 
precise antenna radiation pattern and other RF energy 
measurements Fitted with standard SO-239 sockets for 
easy connection to your CB or low power amateur rig. it can 
be left permanently in the antenna line to warn you of any 
problems before they start cooking output transistors.

Type

AMAZING 
VALUE

$1095
NZ1VP&P $2.00

Snap 
Square 

Flat 
Long Flat 
Rectany 
Square 

Rectang

Holds 
No.

Batt. 
Type

D 
C 

AA 
AA 
AA 
AA

Cat 
No.

P-6216 
P-6101
P-6104 
P-6114
P-61 16 
P-6124 
P-6128

Price Nz ea.
25C

S1 30
S2 35
S1 60
S1.90
S1 70
S2 95

M DIRECTLY IMPORTED
P QUALITY STAINLESS

STEEL PLIERS
Resists rust, spring load return, insulated easvoraso 
hand grips

LCD MULTIMETER WITH 
CAPACITANCE CHECKS

Yes’It not only features the normal ranges 
found on a digital multimeter, it also has 
five ranges of capacitance checking, two 
ranges of conductance AND A DIODE 
CHECK POSITION’ All this in a very ac­
curate (less than 0.25% on DCV) and high 
impedance (1OMohm) instrument. All this 
plus overload protection, automatic polar- 
* .« digits - and measurement
tolOAAC&DO Cat O-1460 J

SPDT MICROSWITCH
Being a micro switch action this unit is a musl where i 

?C'l.On IS r?qu'^d G'ea*lo' burglar alarms or 
f^fhmerylrmit switches Complete with 16mm actuator 
paaoie
Features; 240V AC 5A contact rating Body size 
10 5mm x 28 mm Quick connect terminals .

¡Cat S-1920 VALUE AT
¡^NZ $3.50 ea.

Transistor Nipper
Ideal for PCB work, long life 
cutting edge Cat T-3205

Mini Flat Nose Plier
Great for those small nuts 
Cat T-3325

Mini Needle Nose Plier
Ideal for small components, 
and confined spaces
Cat T-3570

Mini Long Nose Plier
Long reach in a small plier. ____

ALL ONE PRICE! WZ $125Q

Complete with Test Leads, carry case 
and full instruction manual non*

P&P $5.50

4995LS35 00

P&P $3,001

DIGITAL CLOCK/ 
THERMOMETER*)
A project that gives you all the 
features of a digital alarm clock as 
well as a digital thermometer’ The 
thermometer will display in either 
Fahrenheit or Celsius and the 
clock will even turn your radio on 
for you Extremely large display 
has exclusive auto-dimmmg cir­
cuit Fitted with alarm (speaker 
included) and snooze button, the 
clock is mains powered with bat­
tery back-up. No case is included 
with this kit

SAVE 
NZ $24

7 DAY SATISFACTION 
GUARANTEE

If you're not completely happy, 
you can return your purchase 
within 7 days in original condition 
& packing for a full refund' 
(SPECIALLY EXTENDED TO 14 
DAYS FOR MAIL ORDERS)

AMAZING

OPTIONAL CASE AVAILABLE:

WAS ^SsSW/
NZ $94.00 KIT'

Cat K-3436

&"U69’5

MINI ORGAN
NOT ONLY PLAYS ITS OW]
TUNES, BUT IT ALSO RE- 
MEMBERS TUNES THAT
YOU COMPOSE!

Plastic case splits apart for ease of work­
ing. comes complete with 4 rubber feet 
and assembly screws Amazingly versatile 
allowing for various pcb mounting posit­
ions front and rear panel are moulded 
plastic for ease of working Size approx­
imately 200 x 160 x 65mm
Due to import restrictions, only avail­
able to purchasers of the above kit.

P&P $4.00

Cat H-2505

$01 50 
NZvl P&P $3 00.

. NOISE CANCELLING MIC.
DIRECT IMPORT

'Ill'll YOU REAP THE BENEFIT!
illinlllB ld ual Lhe ama,eur or CB er Noise cancelling is
HluLlIf acy'eve^ by use of twin out-of-phase inserts Fitted 

with a high quality PTT switch and coiled lead, im- 
IS 250'600 Ohms, with a frequency response 

0 300-5000HZ We’ve seen these mic's advertised for
JO °Ver S ’ but not af Dick Sm,,h Elec,ronics'

C-1 105

PCB MOUNTING RELAYS
Our most popular relay Ideal for direct mounting on PCBs 
housed in nl^hr __ As used jn a‘Housed m plastic dustproof case 
EA & ETI projects

Contact current imax) 
Contact voltage (max) 
Nominal coil voltage 
Coil resistance

S-7125 
5A 

240V 
12V 

170 ohm
Cat Y-1158

Has eight pre-recorded tunes that are activated 
at the touch of a button. This organ also can 
remember any tune you play and then it plays 
the tune back at the touch of one button. The 
latest in microprocessor technology makes this 
all possible’ -—\ D______—\ Battery Operated

, WAS $49.95

Pnce NZ$6.45 ea. pspj.

S-7130 
5A 

240V 
12V 

170 ohm
DPDT 

.00

ULTRA MINIATURE RELAYS
and 5V version interfaces with suitable buffer to TTL IC’s 
Maximum contact rating at 100V is 0.5A (resistive load) SPDT

Contact current (max)
S-7105

NOW Sôft 

ONLY nzwSF

Contact voltage imax। 100VAC 
Nommai coil voltage 
Coil resistance

5V
56 ohm

P&P $3 Off
p'æe NZ $3.50 ea.

S-71 12 
1A 

100V AC 
12V 

320 ohm

Carlton Gore Road, Newmarket, Auckland 1. Telephone: 504 409 
MAIL ORDERS: Private Bag, Newmarket

SPEEDY MAIL ORDER SERVICE: Just phone Auckland 504 409. ask for mail ordersand 
quote either your Bankcard or Vrsa Card No. Your order will receive immediate attention.

Limited quantities ofEAS^^^nag?

itlKLI- zines available from DSE up to 6 weeks 
___ ____________ sooner than news stands. _________________

NEW ZEALAND



The frequency and the time domain in 
mathematics

Constructs of reality can be made in physical models or in mathematical 
models. The latter are usually economical and are frequently easily 
manipulated to yield information about the modelled system. In the time 
domain, an unmodulated RF carrier is modelled by the mathematical function:

h(t) = A sin (ZKfjt)

When amplitude modulation is introduced the modelling function becomes. 

g(t) = A (1 + m cos(2irf2t))sin (Zufjt)

where 100m is the percentage modulation. Plotting this function graphically 
is equivalent to displaying the respective voltage on an oscilloscope screen. 
To examine the frequency domain of this voltage a spectrum analyser is 
used. An equivalent operation on g(t) can be done mathematically using a 
device known as a Fourier transform, such that the frequency domain is 
given by:

G (f) = /L g(t) dt

There also exists an inverse Fourier transform which allows one to go from 
the frequency to the time domain. This is given by the formula:

g(t) = G(f)df

Evaluating the transform integral to find G(f) for a particular g(t) is 
sometimes quite difficult and requires computer numerical assistance. For 
the AM g(t) function given above, however, we do not need to evaluate the 
integral, as a simple trigonometric identity can be used to rewrite the model 
as:

g(t) = A sin^wfjt) + slniZirT^+faH) + sin^iri^-fpt)

which clearly shows the three frequency component amplitudes present. By 
inspection we can write the frequency domain function as:

where the symbol ôAB is called a Kronecker delta function and has the value of 
one when A = B and zero elsewhere.

In the experimental setup of Fig. 2 I 
would now like to consider what hap­
pens when the modulating frequency f2 
is reduced to a very low value say 1Hz. 
In most real spectrum analysers we see a 
very interesting phenomenon. The cen­
tral spike is no longer constant but starts 
bouncing up and down once per se­
cond. That is, the amplitude of the car­
rier appears no longer to be constant. At 
this point some astute people will again 
start yelling at me for being unfair; 
because something else has happened 
that has not been mentioned.

As we reduced the frequency f2 down 
to 1Hz the sideband peaks drew closer 
and closer to the central peak until they 
became indistinguishable from one 
another. If we had a very expensive 
spectrum analyser we might be able to 
increase the frequency resolution until 
the two sideband peaks again become 
separately visible. Upon doing so we 
would observe that the central peak was 

the interpretation in the time domain. 
The two views are complementary to 
one another.

As with the wave-particle duality in 
matter, both the time domain and fre­
quency domain viewpoints are 
necessary to fully understand the nature 
of varying electrical signals and the 
physical processes, such as modulation 
and demodulation, that they may 
undergo. Sometimes it may be possible 
to describe a process from both view­
points. Many times it will be found that 
one viewpoint is superior to the other in 
providing a clear or easily understood 
explanation of what is happening. Two 
examples come readily to mind. When 
designing filters (eg, in IF amplifiers), the 
frequency domain viewpoint is para­
mount in matching the filter bandwidth 
to the signal components present.

On the other hand, the time domain 
viewpoint of demodulation (rectification 
and capacitor filling in the gaps) is usually 
the easiest explanation for most people 
to understand. It is also not incompatible 
with the frequency domain viewpoint. It 
is simply different. One cannot say that 
the three RF components would be 
shunted to earth in this description, 
because in the time domain description 
there are no three RF components — 
there is only one time-varying signal.

Conclusion
The basic argument presented above 

relies on the axiom that in our attempt to 
understand nature we build constructs 
that simplify a particular phenomenon to 
the point where we can perform useful 
operations (physically or mathematically) 
on selected aspects of the phenomenon. 
How useful our constructs are is depen­
dent on how closely they model the real 
world. Some phenomena require mul­
tiple constructs to appreciate fully the 
nature of the beast in question. Each 
construct then gives us a different way of 
looking at the whole.

We should not lightly discard con­
structs that appear simplistic in the 
presence of what may at first appear to 
be more elegant and elaborate con­
structs. The former may serve us well 
without sacrificing the ultimate reality 
(which is probably mortally unknowable 
anyway). Yes, there really is a time 
domain!

Additional Reading:
A very interesting text which studies 

how completely science may describe 
the universe is: "Completeness in 
Science", by Richard Schlegel (Appleton- 
Century-Crofts, New York 1967).

A detailed description of the 
mathematical modelling and analysis of 
communication processes is given in: 
"Frequency Analysis, Modulation and 
Noise", by Stanford Goldman (McGraw- 
Hill, 1948/Dover, 1967). *

again constant in amplitude. We would 
also observe that when initially switching 
on oscillator f„ it took some time for this 
central peak to rise to its full amplitude. 
All these observations should give us a 
clue as to what this type of frequency 
domain display is actually showing us.

It is the integration time of the spec­
trum analyser that provides us with the 
answer. When the display is showing 
resolvable sidebands, it is of necessity in­
tegrating each frequency along the X-axis 
for a time equal to at least one complete 
cycle of the modulation frequency. Thus, 
this display is showing us the average 
power of the carrier frequency. And the 
average is computed over a full modula­
tion period.

This concept of average power has no 
direct meaning to the time domain 
display (which is concerned with instan­
taneous amplitudes) and thus, as 
previously stated, an interpretation in 
the frequency domain cannot contradict
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PHONE OR WRITE FOR 
• LARGER QUANTITY PRICES

1-9 10.49
7400 .19 .19 74156
7402 .28 .21 74157
7404 .31 .23 74161
7405 .35 .26 74163
7406 .32 .24 741647407 .32 .24 741657408 .30 .23 741667410 .30 .23 741737414 .38 .29 741747420 .36 .27 741757427 .32 .24 741917430 .31 .23 741937432 .21 .21 741947442 .44 .33 742797447 .68 .51 74LS007474 .23 .23 74LS027476 .36 .27 74LS04

7485 .68 .51 74LS05
7486 .42 .32 74LS087490 .50 .38
7493 .50 .38
74121 36 .27
74122 .54 .41
74123 .48 .36
74125 .46 .35
74126 .52 .39
74132 .49 .37
74151 .44 .33
74153 .50 .38
74155 .60 .45

1-9 
.80 
.52 
.70 
.62 
.70 
.75 
.76 
.79

10.49 
.60 
.35 
.53 
.47 
.53 
.56 
.57 
.59 
.42 
.44 
.55 
.56 
.60 
.33 
.19 
.19 
.19 
.23 
.19

74LS534
OCTAL D-TYPE

60.

74LS374
OCTAL D-TYPE 
FLIP-FLOP

74LS353EÄ
0UAL4-INPUT
multiplexer WVc

7415533^0OCTAL TRANS- O 
PARENT LATCH W«BC

74LS10
TRIPLE 3 H EINPUT NAND I
GATE I Vc

7474 4)4 
dual d-type <
FLIP-FLOP

74279 04QUAD SET- <X 
RESET LATCH WVc

74LS175
QUADD
FLIP- FLOP
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.32 

.52

.33 

.36 

.29 

.24 

.39

7432
QUAD 2-INPUT 
OR GATE

FZXIRCHIL.D

Bant urti 
Itai! Offerì
Wtlwm»

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

A Schlumberger Company
ONE OF THE WORLDS LEADING 

SEMICONDUCTOR MANUFACTURERS

Please spoil my Bankcard 
Bankcwd No ...................... 
Expiry Date.........................
Name.....................................
Signature ............................

FOR A FULL T.T.L. LISTING 
REFER TO THE T.T.L. DATA BOOK 
NOW ON SALE FOR $12.50

■<74 LSI 09
ÖUALJK

26.

74LS373
OCTAL TRANS­
PARENT LATCH 

52

7400
QUAD 2-INPUT 
NAND GATE

19

74LS10 
74LS14
74LS20
74LS27 
74LS30
74LS32
74LS42
74LS47
74LS74
74LS85
74LS86
74LS90
74LS93 
74LS109
74LS125 
74LS126 
74LS132
74LS133 
74LS136 
74LS138

1-9 
.15 
.32 
.34 
.30 
.28 
.28 
.48 
.62 
.38 
.46 
.38 
.48 
.48 
.26 
.38
.44 
.48 
.38

10.49 
.15 
.24 
.26 
.23 
.21 
.21 
.36 
.47
.29 
.35 
.29
.36
.36 
.26 
.29

1-9 10.49
74LS139 .48 .36
74LS151 .48 .36
74LS153 .49 .37
74LS155 .56 .42
74LS156 .64 .48
74LS157 .50 .38
74LS158 .49 .37
74LS161 .60 .45
74LS163 .60 .45
74LS164 .60 .45
74LS165 .65 .49
74LS173 .67 .50
74LS174 .48 .36
74LS175 .29 .29
74LS194 .62 .47
74LS240 .86 .65
74LS241 .69 .69
74LS244 .88 .66
74LS245 1.14 .86
74LS257 .50 .38
74LS259 .70 .53
74LS273 .86 .65
74LS279 .51 .39
74LS365 .50 .38
74LS367 .48 .36
74LS368 .48 .36
74LS373 .52 .52
74LS374 .52 .52
74LS375 .60 .45
74LS393 .80 .60

PRODUCTS MANUFACTURED BY



OPENING SOON!
AUSTRALIA'S LARGEST PROFESSIONAL & INDUSTRIAL 

ELECTRONIC COMPONENT DISTRIBUTOR
Ellistronic's new distribution centre will be opening soon at 
797 SPRINGVALE RD MULGRAVE 

Between Dandenong and Wellington Rds.

797 SELFSERVICE

û>

The mass termination company
FAIRCHILD
A Schlumberger Company

VERSA
POMONA

IZUMIYA l-C INC.
RECTRON

OK 
Industries 

Inc.
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VERBATIM DISCS 
5 YEAR DATALIFE GUARANTEE

* MD525-01
MD525-10
MD525-16

♦ MD550-01
MD550-10
MD550-16
MD557-01
MD577-10
MD577-16
MD557-01

VERBATIM DATALIFE
8" VERBATIM
FD32-1000 Single Sided, Single Density
FD32-8000 Single Sided, Double Density® 1 FD32-9000 SSDD Critically Certified

GUARANI J * FD34-1000 Single Sided, Single Density
J ♦ FD34-8000 Single Sided, Double Density

Single Sided, Double Density. 
SSDD 10 Sectors 40 Tracks .. 
SSDD 16 Sectors 40 Tracks .. 
Double Sided, Double Density 
DSDD 10 Sectors 40 Tracks.. 
DSDD 16 Sectors 40 Tracks.. 
SSDD Soft Sect 80 Tracks ... 
SSDD 10 Sectors 80 Tracks.. 
SSDD 16 Sectors 80 Tracks.. 
DSDD Soft Sect 80 Tracks ...

MD557-16 DSDD 16 Sectors 80 Tracks

Per Box 
of 10
37.50
45.00
45.10
47.50
49.50
49.50
49.50
57.00
57.00

' 59.00
59.00

FD10-4008 Double Sided, Single Density 
FD10-4015 Double Sided, Single Density 
FD10-4026 Double Sided, Single Density. 
FF32-2000 SD FLIPPY FLOPPY..........  
FF34-2000 SD FLIPPY FLOPPY..........  
DD32-4000 Double Sided, Double Density 

♦ DD34-4001 Double Siced, Double Density
DD34-4008 Double Sided, Double Density 
DD34-4015 Double Sided, Double Density 
DD34-4026 Double Sided, Double Density
34-0008 
34-0009 
34-0002
34-0003

5'//Headclean Kits.................. 
5’/Z Headclean Disks (10 pack). 
8’ Headclean Kits.....................
8* Headclean Disks (10 pack)

ALL PRICES PLUS 20% SALES TAX

45.00
54.00
51.00
37.50
47.00
59.00
59.00
59.00
62.00
62.00
54.00
49.00
51.00
53.00
55.00
10.50 
.2.10
10.50

2.10

VERBATUM VEREX
12 MONTH WARRANTY 
5'4 SOFT SECTORED 

S-Side Double Density
$29.50/10

PRICE PLUS TAX

CENTRONICS CONNECTORS
Solder Type

Male........ 7.95
Female ..........8 80

Crimp Type
Male..............888
Female ..........8 95

RS232 CONNECTORS
Solder Type

Male.............  1-85
Female ..........2

Crimp Type
Male..............5.80
Female ..........5 95

^SPECIAL
STAR
DOTMATRIX
PRINTER DP-8480

$475
+ TAX

MITSUBISHI 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. 10’ bit soft error rate.

$525 + 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

C. Itoh PRINTERS
soft error rate.
$510 + 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.

$395 + tax Box & Power 
Supply $65 + tax

M4853
Slimline S’A" disk drive, Double 
sides, double density, 1 mbyte 
unformatted. 3ms track to track. 
80 track/side, 5922 bits/inch. Steel 
band-diivasysiem.

$369 + tax Box & Power Supply 
$65 + tax

MPI DISC DRIVES
(to suit Tandy & system 80 etc computers)

with Box & Power supplies

B51
B52
B91
B92

1 DRIVE
S275 + tax
$375 + tax 
$460 * tax 
$550 + tax

2 DRIVESB51 «To

B52
B91
B92

tax
S695 * tax

P.O.A.
P.O.A

MQQMMten

incL **

J inet ta*

PRO-WRITER 8510A
120 CPS Dot Matrix Parallel

STARWRITER F-10
40 CPS Daisy Wheel

MODEL 1550

Z80 SERI S MICROS

PRICES PLUS 20% SALES TAX

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
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 16.00 12.56
Z80A DMA 4MHZ 16.10 12.00 9.40 Z80A SI 0-1 4MHZ 12 35 9 10 7.22
Z80 DMA 2.5MHZ 12.22 9.10 8.35 Z80 SI 0-1 2.5MHZ 12.08 9.00 7.06
Z80A PIO 4MHZ 4.56 3.40 2.66 Z80B SI 0-1 6MHZ 21 56 16.00 12.56
Z80 PIO 2.5MHZ 4.29 3.28 2.50 Z80A SI 0-2 4MHZ 12.35 9.10 7.22
Z80B PIO 6MHZ 9.40 7.00 5.49 Z80 SI 0-2 2.5MHZ 12.50 9.30 6.97
Z80 SI 0-2 2.5MHZ 12.08 9.00 7.06 Z80B SI 0-2 6MHZ 30.00 25.00 19.95
Z80B SI 0-2 6MHZ 24.17 18.00 14.12 Z80A SI 0-9 4MHZ 7.90 5.60 4.34
Z80A CTC 4MHZ 4.56 3.40 2.66 Z80 SI 0-9 2.5MHZ 7.90 5.60 434
Z80 CTC 2.5MHZ 4.29 3.20 2.50 Z80B SI 0-9 6MHZ 14.65 10.95 9.42
Z80B CTC 6MHZ 9.46 7.00 5.49 Z80A DART 4MHZ 9.40 700 5.49

Z80 DART 2.5MHZ 9.40 7.00 549
Z80B DART 6MHZ 18 80 14 00 10 99

LARGER QUANTITIES - PRICE ON APPLICATION
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: Time for
The study of UFOs has tended to attract cranks

But behind the more bizarre, outlandish aspects
J HREE years ago James Obert won the New Scientist/Cutty 

■ Sark competition for his essay on unidentified flying 
objects. His entry, "The failure of the science of ufology", 
attacked the very existence of such a subject (New Scientist, 
vol 84, p102). But was that the end of the story? Is there 
indeed no science to be found in the study of the phenomena 
of UFOs?

The first person in Britain to receive a grant for a scientific 
study of the UFO phenomenon is a sociologist, Shirley McIver 
of York University. She took her doctorate in the study of the 
UFO movement itself, and has worked with several British 
researchers on what has turned out to be an illuminating 
project. Her social questionnaires have delved into the 
motivations of those individuals involved with the subject, and 
she has tried to discover their opinions, social status, and 
political and religious affiliations.

The UFO community works principally through belief, not 
only in the existence of inexplicable UFOs, but also, usually, in 
some quite bizarre theory of their origin, often that they are a 
form of alien technology. Ufologists include a cross-section of 
the population spanning pseudo-religious fanatics to 
reasonably careful researchers. Indeed it is surprising that 
more studies have not been coducted in a field that, whatever 
else it may be, is surely one of the world's most remarkable 
systems of belief.

These social-science studies have shown that the average 
lifetime of a ufologist is about two years, after which the 
individual faces a crisis point. He, or she, finds that the reality 
of the subject is not what he desired it to be and that he 
cannot even prove its basic tenets. This relegates the whole 
subject to one of belief, of having faith in a non-provable 
hypothesis. Indeed it is possible that many people recognise 
subconsciously that the hypothesis is not merely unprovable, 
but false; certainly many drift away from an active interest in 
the subject.

The bulk of those who remain interested in UFOs seem less 
likely to have been motivated by personal experience and are 
more willing to undergo the reappraisal needed to rationalise 
their approach. The first symptom of such a change is to 
32 ELECTRONICS Australia, July, 1983

Jenny Randles and Peter Warrington
accept that all past data collected on UFOs are, in scientific 
terms, largely useless. This fact is reflected in the falling 
number of reports collected by the British UFO Research 
Association. A switch of emphasis, backed up by education, 
internal accreditisation and a definition of standards, has led 
the association away from superficial reports on all 
observations of UFOs to more detailed case-files on selected 
events. In this way researchers are able to search for direct 
comparisons between reports and to isolate categories of 
phenomena. It turns out that there is no single mythical "UFO 
phenomenon"; instead there is a collection of phenomena 
that are probably independent and which may well require 
several different mechanisms to explain them all. Such 
phenomena are not manifestations of alien technology; 
rather, they are phenomena that occur naturally here on 
Earth.

Of course many pitfalls may lie in wait at this point of the 
research. But it is possible, with caution, to isolate categories 
of UFO with general characteristics. An example of one 
category of UFO, which some researchers have pinpointed, is 
of objects with an ovoid shape from one to three metres in 
diameter, which rotate on a vertical axis, close to the ground, 
and which appear to emit a wide range of electromagnetic 
radiation.

Perhaps what is most important is that the nature of such 
identifiable UFO categories, and the conditions under which 
they might be observed, are predictable, after careful analysis 
of the data. Scientific searches, with appropriate 
instrumentation, are now able to prove once and for all that

Jenny Randles is director of investigations for the British 
UFO Research Association and was co-author with 
Peter Warrington of UFOs: A British Viewpoint (Robert 
Hale, 1979).
Reprinted from New Scientist with permission. 
Copyright ® 1983 IPC Magazines.



these "UFOs" do exist, and can provide information about 
their nature. To distinguish such phenomena from more 
dubious data, we propose that they should be renamed 
"UAPs", for unidentified atmospheric phenomena, as this 
seems to be an appropriate and adequate description.

What is lacking at this stage is for some imaginative research 
laboratory or university department to contact serious UFO 
researchers and design an experimental study for these UAPs. 
In the US, Harley Rutledge, head of the physics department at 
Southeast Missouri State University, has conducted a pilot 
study, with some encouraging results. His researchers made 
excellent observations on 178 separate UAPs which Rutledge 
has published in Project Identification (Prentice Hall, 1981).

Once there are more data available, and the phenomena are 
established as real, the way is open for theorising about the 
nature of UAPs. But there has already been some progress in 
this direction. Michael Persinger, associate professor of 
psychology at Laurentian University in Ontario, has proposed 
that some UAPs are a consequence of the piezo-electric 
effect. In essence he is arguing that strain in certain types of 
underground rock can generate an electric signal, which in 
turn can ionise a column of air above the rock. The ionised 
column would move through the atmosphere as the source of 
strain moved underground. And the ionised air can glow, 
taking on a shape, according to Persinger, similar to that 
popularly ascribed to many UFOs.

Brian Brady at the US Bureau of Mines in Colorado has put 
the effect described by Persinger to the test. He subjected 
quantities of quartz crystal to pressures similar to those 
occurring in active fault zones in the Earth s crust, and he 
found that the piezo-electric effect did induce visible 
ionisation of the surrounding air, just as Persinger predicted.

Persinger has suggested a large number of consequences 
should his theory indeed be correct. For example, sightings of 
UAPs should be concentrated around active fault zones; there 
should be more in hilly terrain; reservoirs with their attendant 
stresses on the rock should be focal points for the effect; and 
the passage of masses of air, such as cold fronts, should 
release any strain that may have built up.

Persinger's hypothesis thus contains what has long been 
demanded of ufology: a theory capable either of validation or 
falsification. Neither Persinger nor Brady is a ufologist, but 
certain UFO reserachers have come to recognise the 
importance of their work and set about verifying it. Paul 
Devereux, a British researcher into "Earth mysteries", has 
recently published the results of his preliminary study (Earth 
Lights, Turnstone, 1982). He attempts to show that there is a 
significant correlation between active fault zones in Britain 
and areas where UFOs are most often sighted.

One area that has since 1972 been recognised as a region of 
many UFO sightings is in the Pennine foothills surrounding 
Leeds and Manchester, an area that also has a high 
concentration of active faults. Local inhabitants and police 
forces talk of a luminous aerial phenomenon, known as the 
"mystery helicopter" because of its low-level manoeuvrability. 
(Surprisingly, Devereux found that this was the only area of 
active faults that did not have -a marked number of UFO 
reports, but this seems to be a result of his patchy methods of 
obtaining data.)

In research completed this year, one of us (Randles) has 
shown that the "mystery helicopter" is a typical UAP and has 
verified in the field a substantial number of Persinger s 
postulates. For example, the study shows a correlation 
between levels of sighting and the thickness of quartz-bearing 
rock; that the most active faults, such as the Craven fracture, 
tend to produce the most spectacular UFO concentrations in 
local folklore; that there is a direct association between the 
lights and the presence of reservoirs; and clear indications that 
the UAP entails atmospheric ionisation. There are even 
suggestions that Persinger's idea that weather systems can 
trigger UAPs might be realistic. This research will be published 
in The Pennine UFO Mystery (Granada) this spring.

It is interesting that Rutledge's study of a hill area in Missouri 
appears also to illustrate several of Persinger's predicted 
features. And is it merely coincidence that the two completed 
studies in the field both revolve around hilly terrain, just as 
Persinger suggested? We believe that these preliminary 

continued on p35
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“My ICS course paid-off in the first 3 months.”
ICS graduate David Oxford.

David Oxford was working on 
the production line in an air- 
conditioning factory. He didn’t mind the 

job but realised that as an unskilled 
worker he didn't have much future.

“1 saw the ICS coupon in a magazine 
one day and thought why not, I’ll give 
it a go!”

The change that decision was to 
make, wasn’t long in coming. Within three 
months David received his first promotion.

“I wouldn't have got it without the 
course,” David told us. "It showed the boss 
I was interested and willing to work!’

“Tutor encouraged me.”
ICS guided study meant David could 

study when and where he liked. There 
was no need to miss work or wages. At 
lunchtime and in the evenings he tackled 
assignments with the help of his ICS texts, 
study notes and his own personal tutor.

"My tutor was always giving me a 
pep-up,” says David.“He always showed 
interest by writing notes on the bottom of 
each completed assignment. When 1 had 
problems or queries he answered them 
very, very well.”

“I tripled my income.”
Today David Oxford owns 25% of the 

company that once employed him. In just 
3*/z years he worked his way from the 
production line to success.

“Everytime 1 improved my position
1 thanked the day I saw the ICS coupon.” 

“I’ve found the security 1 wanted. I've 
tripled my income. And I've achieved more 
than I ever thought possible. I'd certainly 
recommend ICS training to anyone.”

Start a better future.
Like David Oxford your success story 

could start with the words you write in the

ICS coupon.
If you believe you deserve a better 

future, pick a guided study program from 
the list below.

Even if you left school too early, even 
if you chose the wrong career, International 
Correspondence Schools can give you a 
second chance to make the most of your 
abilities.

If coupon removed write to: International Correspondence Schools. 
(A Asia) Pty Ltd. 400 Pacific Highway. CROWS NEST. NSW2065. Tel: (02) 432121.

Choose the ICS course which interests you most. i m
Send now for details and an
• Automotive
• Building Sciences
• Drafting
• Electronics
• Mechanical Engineering
• Electrical Engineering
• Civil Engineering

t application.
• Refrigeration and 

Air Conditioning
• TV Servicing
• Accountancy
• Business Management
• Sales and Marketing
• Computer Programming
• Hotel/Motel Management

• Secretarial/English
• Art
• Writing
• Dressmaking
• Interior Decorating
• Guitar
• Photography

The course I am most interested in is
(If the subject you want is ndt listed above, please write it in)
Please send me without cost or obligation the ICS Careers Information Guide which tells me
everything I need to know about the course I wish to receive information on.
Mr/Mrs/Miss
Address
Occupation Age

Postcode
Phone

I International Correspondence Schools Tick here if currently full time student □
I Sydney: 400 Pacific Highway, Crows Nest, NSW 2065.Tel: (02) 432121 
| Melbourne: 18-20 Collins Street, Melbourne, VIC 3000.Tel: (03) 6561950
I Brisbane: 131 Elizabeth Street, Brisbane, QLD 4000. Tel: (07) 2210178 

Adelaide: 28 Grenfell Street, Adelaide, SA 5000.Tel: (08) 2194154
I Perth: P.O. Box D157, Perth. WA 6001.Tel: (09)3218530
1 New Zealand: 45 Courtenay Place, Wellington 1, NZ
| A Division of National Edin ation Corporation Private College bcenre No 332 0571

ICS III MAW
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UFO’s: Time for 
rational studies
continued from p33
studies strongly indicate that here, at last, is a valid theory for 
some UFO phenomena, and that what we have called UAPs 
can now be tested scientifically.

While this search for a physical basis to the UFO 
phenomenon has been continuing, there has been parallel 
research into another aspect. This category is much more 
controversial and inherently implausible, as it contains the 
alleged abductions of humans on board a UFO. The abductors 
are typically described as "alien beings" and the UFO as a 
"spaceship". Serious UFO researchers have come to recognise 
that these stories are essentially subjective. Randles, for 
example, found that while for observations of UAPs the 
average number of witnesses per sighting was about 2.6, this 
number fell dramatically for abductions to an average of only 
1.3. And the more bizarre the alleged abduction, the closer 
this figure tended towards 1.0, or total subjectivity.

Persinger has suggested that these reports might be 
hallucinations instilled into the witnesses by the effect of 
ionising radiation in close proximity. The work of some UFO 
investigators has also shown apparent comparisons between 
the physiological effects of close contact with UFOs and 
temporal lobe epilepsy. This might support Persinger's 
hypothesis, as might the fact that the only recent abduction 
reported in the Pennine area occurred on the Craven fault.

Meanwhile Alvin Lawson, professor of English at California 
State University, and his colleague, William McCall, a medical 
hypnotist, have endeavoured to prove whether the details of 
memories about abduction can be explained purely in terms 
of the psychology of the percipient. This would be the case if 
indeed the events were involuntary hallucinations. In their 
initial work, Lawson and McCall put imaginative individuals, 
screened for lack of UFO knowledge or interest, into a state of 
controlled hypnosis. The subjects were then asked to 
hallucinate a UFO abduction, and the researchers compared 
the results with memories of allegedly real abductions. They 
found marked points of similarity.

Latest tests seem to indicate a 100% correlation between 
certain modes of abduction imagery and the way the subject 
was born. If born by natural means, the subject's entry into the 
UFO will never be imagined as by way of a bright explosion of 
light; if born by surgical means, the entry will never be by 
transport along a tube or tunnel. Lawson views these methods 
of entry into the UFO as repressed memories of sudden 
forced emergence into the world at birth, or of slow travel 
along the birth canal in the normal way.

Some psychologists still dispute the experiments of Lawson 
and McCall. They argue that there is no independent proof 
that an individual is capable of remembering the birth 
process. But, it remains possible that the imagery is a 
construct based upon that person's memory (as later told to 
him) of his process of birth. If this is true then there may be a 
loophole for the theory; a case where an individual, for some 
reason or another, such as being abandoned at birth, never 
discovers how he was born, nor has an opportunity to absorb 
such information unconsciously while a young child.

We have not intended in this article to prove any specific 
origin for UFO phenomena, or to appeal to the scientific 
community for greater respect. But the value of UFO research 
to science does seem clear. It is a crossdisciplinary topic, 
offering data in fields as diverse as the psychology of 
perception, hallucinations, sociology of belief, atmospheric 
physics, geophysics and several others. That would appear to 
make it worthwhile for science to be a little more lenient with 
the serious UFO researchers and their data. ~

KEITH LEY

The better buy.
Superior design.
Superior performance 
begins at the design stage. 
Our Model 129, like all 
Keithley DMMs, was 
designed to provide 
reliability and long life in 
industrial use. Extensive 
user research helps us 
understand your needs 
and provide optimum 
capabilities without 
unneeded features that 
add to cost and 
increase the chances of 
failure.
10A current range. 
Unlike most 
handheld DMMs, the 
129 has a fuse 
protected 10A range. 
0.8% basic DCV 
accuracy and five 
functions make it 
ideal for most field

service needs.
Field service strong.
Ruggedness is important in field service. The 129 features 
a 2.5mm thick, impact-resistant case, scratchproof LCD 
and faceplate, and cushion-mounted LCD display.

Easy to use.
The 129’s unique package was designed to make Keithley 
handhelds the easiest to use DMMs available.
The 129 has a large LCD, rotary switches that can be used 
with either hand, a color coded faceplate and externally 
accessible fuse and battery.

When you consider other practical niceties like auto zero, 
auto polarity, one-year warranty and local service, you 
realize that the 129 was designed to be the better buy.

A full line of accessories, 
including test leads, probes and 
carrying cases, is available to 
enhance the usefulness of your 
Keithley DMM.

bankcard

welcome here
SCIENTIFIC DEVICES AUSTRALIA PTY. LTD.
2 JACKS ROAD. SOUTH OAKLEIGH, VICTORIA, 3167.
TELEPHONE: 579 3622 w
P.O. BOX 63, SOUTH OAKLEIGH, VICTORIA, 3167. TELEX: AA32742
CABLES: DEVICES MELBOURNE
31 HALSEY ROAD, ELIZABETH EAST, S.A., 5112.
TELEPHONE: (08) 255 6575
35-37 HUME STREET, CROWS NEST, N.S.W., 2065.
TELEPHONE: (02)43 5015
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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 rate.

$495 + 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.

$525 + tax Box & Power Supply $95 + tax

---------------- 20% off all Verbatim Disc prices for July. 
Offer ends July 31, 1983.

VERBATIM DISCS
5 YEAR DATALIFE GURANTEE

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.

$385 + tax Box & Power Supply $65 + tax
M4853
Slimline 5%" disk drive, Double sides, double density, 1 mbyte unformatted, 3ms track to 
track, 80 track/side, 5922 bits/inch, Steel band drive system.

$365 + tax Box & Power Supply $65 + tax

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 
UA78L1 5AWC

HYBRID REGULATORS 
SH1605 
SH323C 
UA78H05SC 
UA78H12SC 
UA78HGSC 
UA79HGSC 
UA78P05SC

TRANSISTORS
BD139 
ÖD140 
MJ802 
2N3055 
BU126 
BU326 
BUX80 
2N3771 
2N3772 
2N3773 
FND500 
FND507 
MAN74A 
MAN72A 
4N28 
4N33 
BDV64B 
BDV65B 
AD149 
2SK134 
2SJ49 
W02 
W04 
IN5401 
IN5404 
BC547 
BC548 
BC549 
C122D 
SC141D

1.30 
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
12.50

0.23 
0.23 
2.40 
0.65 
1.40
1.40 
2.10 
2.50 
2.50
2.50 
1.10 
1.10 
0.75 
0.75 
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

HI
PI

rTÉCHÑÓLÓGT
(roductsand
EXPERIENCE

MD525-01 
MD525-10 
MD525-16 
MD550-01 
MD550-10 
MD550-16 
MD577-01 
MD577-10 
MD577-16 
MD557-01 
MD557-16

Single Sided, Double Density 
SSDD 10 Sectors 40 Tracks. 
SSDD 16 Sectors 40 Tracks 
Double Sided, Double Density 
DSDD 10 Sectors 40 Tracks 
DSDD 16 Sectors 40 Tracks 
SSDD Soft Sect 80 Tracks 
SSDD 10 Sectors 80 Tracks 
SSDD 16 Sectors 80 Tracks 
DSDD Soft Sect 80 Tracks 
DSDD 16 Sectors 80 Tracks

MEMORY
SPECIALS

27C16 CMOS PROM $9.50
27C32 CMOS PROM $12.50
58725 2Kx8 RAM $4.50
2716 500NS $3.95
2732 450NS $5.95
2764 250NS $9.00
4164 150NS $5.50

per 100 +@ $5.00
Z80 CPU 
Z80A CPU 
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 
74LS244 
74LS245 
74LS366 
74LS367

$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 
$0.18 
$0.18 
$0.19 
$0.16 
$0.13 
$0.34 
$0.26 
$0.33 
$0.69 
$0.69 
$0.75 
$0.30 
$0.30

Per Box 
of 10 

43.00 
43.00 
43.00 
51.00 
51.00 
51.00 
51.00 
57.00 
57.00 
63.00 
63.00

$23.00 + Tax

2.
3.

5. BNC adaptor.
6. Trimming tool.

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

100MHz Probe Stes, great value @

$475.00
+ Tax
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8" VERBATIM
FD32-1000
FD32-8000
FD32-9000
FD34-1000
FD34-8000
FD10-4008
FD10-4015
FD10-4026
FF32-2000
FF34-2000
DD32-4000
DD34-4001
DD34-4008
DD34-4015
DD34-4026

Greenpar
Standard Kit

1

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% Extra

Earth lead and clip 6". 
Retractable hook.
LC. test tip. 
Tip insulator.

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

PROBE ACCESSORIES

CS1560 
ALL CROS

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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DRASTICALLY REDUCED IN PRICE FOR JULY 1983
KIT PRICE $625 + 20% TAX ASS + TESTED PRICE $750 + 20% TAX

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”

STD 
Bus 
Connector

Jim Ferauson the designer of the “Big Board” distributed by Digital Research: Computers has produced 
a stunrHng°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 memory bank is tor 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 do1 matrix on 15.75 KHz monitors and 7x9 dot matrix on 18 60 
KHz monitors. The display is user programmable with the detault 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 DSTD, 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 tor the new 
computer uses the DMA chip mainly for 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.
Errors and omissions excepted.

EPROMs 
shown only 
for clarity.

Prototyping 
Area

“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 SERIAL 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 termini attached to a serial port, the monitor autabauds and 

makes the terminal the system console. ___„„»murae
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 780 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 $230.

The CBIOS is available separately for $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 $775.00 + fax, and A&T d computers cost 
$895. There are attractive discounts that range to 35 A for OEM s and 
dealers, Por 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 7« systems 
will be available. Bare board with main chips now available (includes PCB, 
Manual, PALS. Monitor ROM. SMC chips). You have to add rest of com­
ponents at $495 + fax.

ELECTRONICS Australia, July, 1983 37



Conducted by Neville Williams

It was nothing like this in “the good old days”!

Once upon a time, faced with a problem in a piece of electronic 
equipment, one could ring the Chief Engineer at the appropriate factory 
or accost him at the next meeting of the IREE. But not anymore; the 
“appropriate factory” is in another country, the Chief Engineer speaks 
another language and certainly isn’t accessible for casual conversation.

Perhaps it's easy to overdo the "good 
old days" theme but it was reassuring to 
be able to talk directly with the person 
or the team who had developed and 
produced a particular line of com­
ponents, or a particular range of equip­
ment. It was rare indeed for them not to 
be able to come up with answers to 
even quite obscure questions about 
those components or those products. As 
to the future, they had a good idea of 
what was in the pipeline.

I remember well the many conferences 
we had with valve application engineers 
from AWA, Philips and Mullard about 
associated circuit problems; with 
Ferguson and A & R engineers about 
transformers in overall feedback hifi 
amplifiers; with AWA engineers about 
deflection components and circuitry in 
our home-built TV receivers; and with 
the team from Stromberg-Carlson during 
the presentation of our first-ever elec­
tronic organ.

THEY HAD THE ANSWERS
One could go on . .. and on . . . citing 

examples and putting names to the 
people involved.

Indeed, the initial 30 years of my 
association with this magazine followed 
a pattern of asking questions and 
discovering answers — usually firm 
answers — almost as a matter of course.

The position began to change during 
the 70s when the Federal Government 
effectively decided to abandon local 
production of electronic components 
and equipment in favour of imported 
products. There may have been all kinds 
of practical and economic reasons for so 
doing but, inevitably, we stood to 
sacrifice the detailed know-how that 
comes only from doing something 
yourself. No sequence of factory visits, 
structured lectures or technical manuals 

can make good such a loss in the long 
term.

The loss wasn't too obvious at first 
because engineers, who had been pro­
ducing components and equipment in 
Australia, were able to extrapolate their 
practical experience by means of 
technical reading. But many of this 
generation have since lost touch, or 
been absorbed into other activities, or 
simply retired.

The new generation of engineers and 
technicians are having to operate much 
more in a "production" vacuum. They 
can acquire formal training, hands-on ex­
perience of finished products and fix-it 
training, but they are almost totally 
isolated from the subtleties and the pro­
blems of in-factory design and produc­
tion. They miss out on all the incidental 
considerations which, while clouding the 
main issue at the time, add im­
measurably to one's background.

Involved, as we are, in the production 
of a technical magazine we, at "Elec­
tronics Australia" have been finding 
ourselves frustrated by the lack of this 
on-the-spot experience more and more 
frequently in recent years.

Nor are we alone in expressing this la­
ment. In sounding out contacts around 
the industry, we found universal concur­
rence - sorry, complete consensus! 
Engineers and technical marketing 
people are acutely conscious of their 
isolation from the place where the ac­
tion is. Key Service Department person­
nel who, in the past, have often been 
valuable back-up repositories of 
knowledge, complain that they now get 
to know products the hard way - after 
their release on the market.

No longer do they eat lunch in the 
same canteen as the designers!

The end result is that, in asking ques­
tions we often find ourselves ahead of 

those who, in other circumstances, 
would already know the answers. To us, 
as technical journalists, it is merely in­
convenient; to the industry as a whole, it 
is a sorry symptom of our dependence 
on others.

Let me quote a few examples, more or 
less as they come to mind:

Around 1977/8, Technics marketing 
and engineering people in Osaka 
became aware of the virtues being at­
tributed by hifi buffs world-wide to 
class-A power output stages. Technics' 
response was to come up with a new 
and revolutionary class-A (?) amplifier 
("Class A+") which allegedly combined 
the traditional advantages of the ap­
proach with a power conversion 
efficiency comparable with that of 
class-B operation.

To anyone like the writer, who had 
been brought up, in part, in a valve ap­
plication laboratory, that was a straight- 
out self-contradiction. A basic tenet of 
class-A doctrine is that, with the output 
devices biased at the centre of their 
working characteristic, power supply 
drain must be considerable and con­
stant, irrespective of the instantaneous 
power output. How could a class-A 
amplifier be anything else but fundamen­
tally inefficient - the traditional bugbear 
of the mode?

We said as much but it soon became 
apparent that the argument could not be 
resolved in Australia. Even in Osaka (see 
our February 78 issue), we could pursue 
it only as far as the courtesies of the oc­
casion permitted. I have yet to meet the 
Japanese engineer who yields to the 
exhortion:

"Fair go, mate. Don't come the raw 
prawn!"

If we were unconvinced by their water­
ing down of the traditional class-A doc­
trine, they seemed no less puzzled by 
our insistence that it mattered. We were 
talking about valve conventions; they 
were concerned with transistors. And, 
anyway, they and other Japanese 
manufacturers had qualified the term 
with "Plus", "New", "Super" and so on!
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VHS hifi is indeed scheduled for com­
mercial release, as also is Beta hifi.

In retrospect, it seems obvious that the 
two rival camps were playing at their old 
game of commercial politics, with tactics 
and leaks - accidental and inspired - no 
less real than they are in political politics!

Oh to be able to buttonhole the 
respective Japanese General Managers, 
or Marketing Managers, or Engineers 
and, with characteristic Australian 
courtesy, challenge them to:

"Come clean and quit beatin' around 
the bush!"

TOO GOOD TO BE TRUE?
About the same time (Dec '82) we 

received a news release from Pioneer to 
do with an interesting adaption of their 
laser video disc system. It mentioned 
that the disc could currently store up to 
54,000 still frames but stated that, by the 
use of an adapter, it would be possible 
to provide a combination of still pictures 
with up to 13 seconds of sound per pic­
ture; a shorter period if in stereo, longer 
if purely speech quality could be 
tolerated.

While it seemed obvious that such a 
disc would have to use a memory 
system for the audio, with rapid load and 
slow read-out, it seemed a tall order to 
be encoding 13 seconds of audio in with 
each single video frame and to be 
loading it into memory within 1/25th or 
1/30th second.

Pioneer Australia were as much in the 
dark as we were but a couple of 
Sydney/Melbourne phone calls and 
telexes to and from Japan shed a bit 
more light! While the laser video disc, in 
its freeze-frame format, can indeed ac­
commodate 30 minutes of colour/sound 
movie or 54,000 programmable still 
frames, in the SWS form (Stills With 
Sound), it could typically accommodate 
5,400 pictures with sound - still no 
mean feat. This worked out at a much 
more likely figure of 1 picture plus sound 
for each 10 tracks.

So that's the way the news item ap­
peared in the Feb/Mar 83 issue of 
"VideoMag" and we have heard nothing 
since to contradict it.

But it's frustrating to have to choose 
between publishing an item which you 
think you've got right, and withholding it 
for an indefinite period until you can 
establish meaningful contact with a small 
engineering group tucked away in a 
large electronics company on the other 
side of the world.

But yer gotta watch yerself though, or 
yer'll come a gutser!

Still in the realm of home video, our 
former Assistant Editor, Philip Watson, 
has recently been working on a story 
about Supertext captions for television

As you might imagine, this was a rather 
special occasion: only rarely do we have 
the opportunity for face-to-face discus­
sion with overseas engineers actually in­
volved with the equipment we are con­
cerned about. Much more frequently we 
have to work through problems with the 
help of a local representative and any 
literature that may be available.

Fair crack o' the whip. Yer dunno 
whether yer Arthur or Martha!

Last year, for example, we received a 
news release indicating that the 
manufacturers of Beta format VCRs had 
come up with a technique which would 
allow them to offer stereo audio sound 
not far short in quality of that available 
from compact disc. It involved adding 
two FM carriers to the existing video 
record/replay system, which a new 
generation of Beta VCRs would read and 
decode. Existing decks would ignore the 
FM signals and derive their audio from 
the conventional soundtrack, which 
would be retained for the sake of 
compatibility.

The news release went on to say that 
the extra sound carriers could be fitted 
into an unused guardband that had been 
retained in the BETA system between the 
sidebands of the luminance and 
chrominance signals. It was pointed out 
(with apparent satisfaction) that the 
technique would not be possible with 
the rival VHS system, because no vacant 
space was available between the 
sidebands.

MULTIPLE GUESS ...
When answering a reader's question 

about the system for the Feb/Mar '83 
issue of our companion journal 
"VideoMag" I originally hazarded a guess 
that the Beta hifi system would still be 
some months away, that Beta would join 
VHS in the interim with conventional 
stereo, and that VHS engineers would 
get around the alleged problem of band 
space, since they would have been 
working with FM sound for the proposed 
8mm industry-standard format.

As matters transpired, before the 
answer went to press in that form, JVC 
and Matsushita (National) were reported 
to have demonstrated a VHS hifi-stereo 
FM soundtrack, with Sony going tem­
porarily quiet on the idea, while offering 
conventional stereo sound on their 
SL-C9. Our preliminary guess had been 
very close to the mark and we modified 
our answer accordingly, before 
publication.

Our remarks were subsequently con­
tested by a prominent local feature 
writer who told me that he had tried 
without success, in Tokyo, to locate or 
verify the supposed demonstrations. In 
all good faith, he put it down as a "fur- 
phy" but my latest information is that

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 16K $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.$1 38.51.
SK6440 Auto range - 24 S 85.00.$ 96.90. 
Ranges - 10A AC/DC
SK6400 Auto range • 20 S 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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Don’t pay $400!
Unbelievable price 
breakthrough: $199
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first direct modem 
to meet new Telecom 
regulations!

Cat X-3272
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! !

The data communications revolution has now reached 
Australia. More and more personal computer users are 
communicating with other computers via telephone 
network, to exchange data and programs with other 
personal computer users and to access the growing 
amount of valuable information in the big computer 
"data bases".
Until now, the only type of telephone modem available 
for use with personal computers has been the acoustic 
coupled type. These are expensive, and also depend 
heavily on the telephone's old-fashioned carbon micro­
phone. As a result even the best units of this type are 
often not capable of really reliable, trouble-free operation 
But now, after months of development work and 
negotiation with Telecom Australia, Dick Smith Elec­
tronics presents the Dataphone — a telephone modem 
that really is suitable for the personal computers. It's 
not an acoustic-coupled type, but a true high performance 
direct connect modem. And it's authorised by Telecom. 
Even more importantly, it will cost you less than half the 
price of a comparable acoustic modem!

Here are just some of Dataphone's many exciting features: 
★ Simple plug-in connections.
★ Full duplex operation for speed and convenience.
★ Operates at the standard data rate of 300 baud.
★ Designed and manufactured in Australia.
★ Standard RS232C interface—so it can be used 

with almost any personal computer.
★ Fully complies with both Telecom regulations and 

CCITT Recommendation V.21 — hence it is not 
only legal, but also fully compatible with other 
modems ( Telecom authorisation No. C82/37/557 ).

★ Operates in either Answer or Originate mode, at the 
flick of a switch, for complete flexibilty.

★ Has a phone/modem switch, for convenient 
operation.

★ Comes complete with approved power supply and 
detailed, easy to understand user manual.

DICK SMITH ELECTRONICS
See page 98 for full address details
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our basic theme, we did get the informa­
tion we were seeking from two local 
sources which are displaying con­
siderable initiative in the field:
• ATN Channel 7 in Sydney, a pioneer 
in the use of Teletext and, more recently, 
Supertext.
• The Australian Caption Centre, also in 
Sydney, established by the Federal 
Government and maintained by the 
television industry.

They were able to confirm that 
Supertext, as encoded in the vertical 
frameblock, cannot be recorded and 
replayed successfully on any existing 
domestic VCR or, for that matter, on any 
ordinary (low band) U-matic deck. The 
Teletext/Supertext encoded lines may be 
clearly visible in the frame block, if the 
picture is made to roll, but they cannot 
be resolved by a decoder.

While VCRs may pose individual pro­
blems in other respects, the limitation is, 
first and foremost, one of bandwidth. 
With a top video frequency limit of 3 to 
3.5MHz at best, domestic VCRs fall well 
short of the 5MHz passband required to 
cope reasonably with the Tele­
text/Supertext data - for that's what it 
really is.

That's basically why, to capture 
Supertext captions on domestic casset­
tes, you have to decode the data, merge 
it with the picture in the normal way and 
record it all as a composite video image. 
Hence the suggested use of a Teletext 
adapter with provision for composite 
video output.

Which leads us to ask:
• What about a new line of TV 
receivers with Teletext/Supertext 
decoders and a composite video output 
socket for VCR recording?
• What about a new line of VCRs with 
an in-built decoder to add Supertext cap­
tions to the pictures automatically?
• What about VCRs with an optional 
memory attachment that would slow 
down the caption data rate for recording 
and speed it up again for replay in a 
Teletext receiver?

Those are serious questions which, I 
suggest, will attract tangible replies 
when the Japanese and USA markets de­
mand them.

So cop that, young 'arry. Straight from 
the 'orse's mouth!

Finally, to get away from video, our 
most recent and frustrating experience 
with second and third-hand information 
had to do with the compact disc.

When we set out to present a series of 
articles on the subject, beginning in the 
February issue, the information available 
was very sketchy indeed. Local company 
representatives did their best to help but

viewers with impaired hearing. A limited 
service is already operating in several 
major population centres, although very 
few viewers, as yet, have suitably equip­
ped receivers or adapters to take advan­
tage of it.

During the course of conversation, it 
was mentioned to him that Supertext 
captions could not be recorded off-air 
with a normal domestic VCR. The only 
way that anyone with impaired hearing 
could record pictures with captions, it 
was said, was by using the Video Out 
signal from a Teletext (or Supertext) 
adapter. Because this provided a com­
posite video signal, with captions 
superimposed on the picture, it could be 
recorded on tape in the normal way.

It was an aspect that we hadn't con­
sidered to that point in time and we 
began to speculate as to why such might 
be the case. Why wouldn't a VCR record 
and replay video information buried in 
the frame block, even if in encoded 
form? Was it mainly a problem of band­
width or were other factors involved? 
Did the observation apply to all VCRs, in 
all locations, or were there exceptions?

It wasn't too hard to speculate as to 
possible reasons: Teletext (and 
Supertext) information is more fragile - 
or demanding - than ordinary picture in­
formation, being prone to decoding er­
rors or complete dropout as a result of 
inadequate bandwidth anywhere in the 
system (transmitter/receiver/recorder) as 
well as ghosting and noise at the receiv­
ing end.

POTENTIAL PROBLEMS
This being the case, one can hardly be 

optimistic about the fate of Tele- 
text/Supertext information, after being 
recorded and replayed on your average 
VCR. Despite some eminently watchable 
recordings, domestic VCRs do suffer, as 
a class, from limited bandwidth, added 
noise and — if not ghosts — a degree of 
timing instability.

As well, off-tape information from a 
domestic VCR usually has to negotiate a 
modulator and a tuner before reaching 
the video circuitry of the associated 
receiver: not a very hopeful path for 
demanding signals.

It was one thing to suggest reasons but 
quite another to find confirmation of 
them. From the responses, it was ap­
parent that, with very few exceptions, 
local distributors of VCRs and TV 
receivers had given little meaningful 
thought to the implications of Supertext. 
Uncharitably, the situation may change, 
perhaps dramatically, when Supertext 
becomes a marketing proposition in 
Japan and the USA!

But, as if to demonstrate the validity of 

it was like trying to assemble a jigsaw 
puzzle from pieces arriving at random 
through the mail.

One attribute of the system which 
seemed least in doubt was that the signa! 
information was recorded in digital form 
as a spiral of microscopic pits. In all the 
literature we had seen they were called 
pits and, in the February '83 issue (page 
37) we indicated their length, width and 
depth, quoted from a Sony booklet.

A footnote about "bumps" puzzled us 
somewhat at the time but any doubts 
that might have been engendered by this 
lone reference were dispelled by state­
ments in Marantz/Philips publications 
which read thus:
"If, however, the beam falls into a pit on 
the disc, it is scattered. Very little light 
returns to the reflective prism and the 
photodetector."

We were worried initially by that 
simple reference to the light being "scat­
tered" because it seemed to us that a 
discontinuity of 0.11gm in a mirrored 
surface would hardly affect the beam at 
all. But the Sony booklet set us right on 
that one by pointing out that a difference 
in path length of 2 x 0.11 gm constitutes a 
half-wavelength at the frequency of the 
laser light, producing actual cancellation.

We were also somewhat worried 
about simplified industry diagrams in­
tended to explain the disc recording and 
duplication process (May '83, pp 37, 38). 
With pits of such microscopic dimen­
sions, why were they not substantially 
filled in by electroplating procedures? 
We could only guess that this could be 
offset by complementary dimensional 
changes during the "positive" and 
"negative" stages of duplication.

So we stayed with the pits concept.
Imagine our chagrin (the opposite to an 

ordinary grin) when the instruction 
manual turned up for the Sony CDP-101 
compact disc player. There, in a sketch 
relating to the compact disc, a detail 
blow-up describes those microscopic 
discontinuities in the disc as:

"Pit: Also called bump. Looks like a 
bump from the reading side."

It doesn't affect the basic theory at all, 
except that our reference in the March 
issue to the light having to travel an extra 
half-wavelength would have to be 
changed to a half-wavelength less.

In fact, while preparing this item, I have 
been trying to sort out the role of pits 
and bumps in the overall recording, 
duplication and replay process. Does the 
laser always read bumps in a finished 
disc or does it see pits in some 
processes?

People that I've talked to, to date, pro­
fess not to have a clue but that s cold 
comfort when you've presumably got 
something wrong.

Makes a bloke feel like a bit of a galah! 
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Audio-video Electronics

Philips VR901 with IR controller 
in its “parking space".
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BIG FORWARD PUSH BY PHILIPS
VCRs — video discs

A
t the recent Australian Video 
Association Convention at 
Sydney’s Regent Hotel, and at an 
associated press function, Philips were 

obviously keen to impress upon 
everyone who attended that the 
Company was alive and well and active 
in the area of home entertainment 
equipment.

As Public Relations Co-ordinator 
Peter Brownlee remarked, the function 
was particularly appropriate in Sydney. 
With much of the Company’s manufac­
turing activity centred in Melbourne, 
Philips had a fairly high profile in that ci­
ty. Elsewhere, they needed to push the 
Company image, against some very ac­
tive competition from other suppliers.

On show at the Convention was a 
representative range of Philips home

/s currently on sale in Australia for $999.

compact discs 
entertainment equipment, including the 
full range of VCRs, their new compact 
disc player, and “LaserVision” video 
disc equipment which awaits only the 
resolution of marketing and software 
problems, as they affect Australia.

Philips entry into the VCR market in 
Australia is no longer news although, at 
the time, there was some surprise at 
the choice of the VHS format instead of 
their own European Video-2000 
system. Probably, with VHS and Beta 
so solidly entrenched here, they could 
see little advantage in promoting a third 
— and minority — format.

On this occasion, interest was cen­
tred mainly on their new top of the line

by NEVILLE WILLIAMS

model. Buyers would now have the 
choice of the basic model VR401, the 
intermediate VR501 or the new VR901 
which seemed to score a “yes” (or bet­
ter) in every square of the obligatory 
features list.

Whereas the VR401 and VR501 are 
companion models with fewer or more 
buttons on otherwise similar panels, the 
VR901 is very much the big brother 
with a full range of facilities — the more 
technical ones normally hidden by drop­
down flaps.

As might be expected of a top-range 
model, the VR901 comes with a cor­
dless infrared remote control unit which 
combines all the trends which have 
been evident in other-brand controllers. 
It not only duplicates the 14 functions 
on the main control panel but it has 
them in the same order and with the 
same markings — except that they are 
rotated through 90° to allow for the 
way that a controller is normally held 
and viewed.

The obvious advantage is that the 
user can control the VCR with equal 
facility from the panel or the hand-held 
unit, without having to remember which 
layout is which! Furthermore, both are 
always accessible. If not required, or 
for storage, the IR controller can be 
parked in a compartment below the nor­
mal controls.

Another simple but sensible feature is 
that, in both, a single-action Record 
switch is provided but in the form of a 
slider rather than a press pad, to 
reduce the risk of accidental erasure.

Tape facilities on the VR901 include 
picture search at 10 times normal 
speed, forward and reverse, half- and 
double-speed forward play, noise-free 
freeze frame and frame advance.

All readouts, including the four-digit 
counter, are LED displays, for ease of 
reading in low light conditions. There is 
an elapsed time indicator and a flashing 
warning which alerts the user that there 
is less than seven minutes of tape runn­
ing time left.

A socket in the front panel provides 
for direct connection of a camera as, for 
example, the Philips cameras type 
VK4100 and VK911. In addition, a full 
stereo sound system is provided, with 
switchable Dolby noise reduction and 
twin microphone inputs.

As with the other models, they arrive 
“factory tuned” for the channels in 
each consumer area and displaying the 
appropriate channel numbers.

Philips stress that the VR901 is back­
ed by their own nation-wide service 

42 ELECTRONICS Australia, July, 1983



network. It is available from Department 
and Electrical stores nationwide and 
carries a recommended retail price of 
$1299.

First release in the Philips range of 
compact disc players is their CD200, a 
slimline top-loading model which carries 
a recommended retail price of 
$999.00. It is currently being 
demonstrated in selected retail outlets, 
using a display that is intended to set it 
apart from conventional audio/hifi 
components.

Mike Orvis, Group General Manager, 
Philips Consumer Products, said that 
he expected the units to be snapped up 
initially by audio buffs but that Philips 
would be monitoring sales to determine 
whether CD players also have an ap­
peal to the mass market in Australia.

“This has been a significant trend in 
Britain,” he said.

“CD players are being bought by 
average people interested in good 
music.

“In Japan and Europe, the market has 
spread well beyond the dedicated 
audiophile.”

Mr Orvis estimates the Australian 
market at a minimum of 20,000 units in 
its first 12 months, despite some initial 
supply problems that are affecting all 
suppliers.

“Overseas markets have proved very 
much larger than anybody anticipated. 
Production facilities in both Japan and 
Europe are being massively expanded 
but it must take some time yet before 
supply will anywhere near match 
demand.”

Promotion of the compact disc has 
been tied in with Philip’s sponsorship of 
the Australian Opera’s production of 
“La Traviata”. A recording of the opera 
featuring Luciano Pavarotti and Joan 
Sutherland on compact disc is being 
used to demonstrate the system.

Luciano Pavarotti’s reaction to the 
recording was: “I think it is the most 
perfect thing I have ever heard in my life 
. . . I think it is very faithful.”

He joins a group of others like 
Herbert von Karajan, Neville Marriner, 
Sir Georg Solti, Abba, Barclay James 
Harvest, Kool & The Gang, and the 
Statler Brothers, who have spoken out 
publicly in favour of the technology.

Please don’t walk on the microphones!
Sennheiser have introduced a new type of microphone into their already 
extensive range. You don’t support it on wires above the sound source. 
You don’t attach it to any kind of adjustable microphone stand. You simp­
ly place it on the floor and do your best to keep people from walking on it!

While microphones on stands are usually visible enough to be noticed and 
avoided, they do have one significant drawback: when used at — say — a metre 
or more from the sound source, phase interference occurs between sound 
waves reaching the microphone directly and those reflected from the floor. It 
tends to produce ripples in the effective frequency response of the 
microphone, as well as compromising the phase information in any signal be­
ing recorded.

Where practical, the phase interference can be minimised by placing the 
microphone very close to the floor, although disturbances in the acoustic 
wavefront can still occur, due to the very presence of the microphone 
assembly on the otherwise plane surface.

The concept finds logical expression in the so-called PZ or Pressure Zone 
microphones in which a small high-quality electret capsule is mounted in a flat, 
plate-like housing, with the diaphram flush with the surface. The effect on the 
sonic wavefront is thus substantially reduced, even if not minimised.

Sennheiser's new PZ type microphone, described as the "Acoustic Boundary 
MKE 212" makes use of their existing miniature condenser capsule KE 4, having 
a diameter of only 4.75mm. This is embedded in a solid plate, with a 5mm 
sound inlet hole, flush with the surface. It is normally protected by an 
acoustically transparent microphone basket but nevertheless causes minimal 
disturbance of the wavefront.

Sennheiser claim that a pair of MK 212s give particularly good stereo imaging. 
In free space they have a pressure step at about 1kHz but, when placed on the 
floor or other large plane surface, the pressure increment is moved to a very 
low frequency. Two versions of the microphone are available, differing mainly 
in the power supply provisions.

The MK 212 is now available in Australia and inquiries may be directed to 
Sennheiser stockists, to R. H. Cunningham state branches or direct to R. H. Cun­
ningham Pty Ltd, 146 Roden St, West Melbourne 3003. Phone (03) 329 9633.

As to the future of the LaserVision 
video disc system, the technology and 
potential is well established. However, 
as with other video disc systems and 
other manufacturers, Philips have to be 
sensitive to the marketing situation 
which is still dominated by the video 
cassette recorder — another one-time 
Philips initiative, dating back to the early 
’70s.

What lies somewhere up ahead is in­
dicated by a press release from Philips, 
available at the convention. It reads, in 
part:
CBS/Fox Video (UK) has finalised a multi­
million pound deal with Philips Interna­

tional to supply over half a million video 
discs world-wide for its LaserVision 
system.
Drawn from the existing CBS/Fox Video 
catalogue and due to include titles 
scheduled for release in future months, 
approximately 100 of the Company's 
movies and specialist programs will be 
purchased directly by Philips over the 
next year for distribution in the UK, 
West Germany, Scandinavia, The 
Netherlands, France, Australia, South 
Africa, Hong Kong and Singapore.
Philips is pledged to take over half a 
million video discs from the joint 
venture.
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Ortofon M/C super-cartridge
For 30 years or more, audio buffs 
seem to have been arguing about 
the relative merits of moving coil 
phono cartridges, compared with 
their moving magnet counterparts. 
Ortofon claim recently to have found 
the answer, while researching a 
new design.

With almost religious fervour, one 
group of audiophiles has insisted that 
moving coil cartridges, as a class, 
possess a certain “sweetness”: plus an 
ability to reveal sonic texture and detail 
that is not exhibited by the moving coil 
types.

Those who do not share this view 
have tended to put it down to 
imagination, pointing to measurements 
that seemingly indicate that, dollar for 
dollar, the moving coil principle offers 
no apparent advantage. On the 
contrary, moving magnet types may 
often be shown to produce the better 
figures.

While Ortofon manufacturing A/S of 
Copenhagen, Denmark may have some 
stake in the argument, as pioneers of 
the MC (moving coil) principle, they are 
in a favourable position to research the 
matter; possessing a high level of 
experience and expertise, they 
manufacture and market a range of both 
types.

Conventional tests indicate that, as a 
rule, MC cartridges have a better 
response in the supersonic region, 
commonly extending out to about 
50kHz. MM (moving magnet) 
cartridges, on the other hand, tend to 
roll off around 20kHz. However, the 
Ortofon team was not satisfied that the 
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The Ortofon MC 2000: a machined aluminium housing in a magnesium headshell. 
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difference was simply a matter of 
frequency response, or that 
conventional test procedures were 
even capable of shedding light on the 
subjective observations.

The matter became really critical 
when an experienced Ortofon “Golden 
Ear” listening team identified problems 
in pre-production samples of what was 
hopefully destined to be a super-quality 
Ortofon moving coil cartridge. They 
were able to sort the prototypes into 
three groups which sounded good, not- 
so-good and disappointing. Yet, on 
test, no apparently significant 
differences were discovered in the 
usual range of parameters.

It so happened that Ortofon 
Development Engineer Torben Groth, 
had some time previously prepared a 
thesis on the audiblity of phase 
distortion in loudspeakers and he 
became convinced that phase rotation 
could be at the root of the observed 
differences between the prototype 
cartridges. The problem was how to 
quantify it.

Ortophon already had in their

possession a test disc which could 
supposedly be used for phase 
measurements, but Groth found that 
the measurement accuracy available 
was quite inadequate for his purpose.

He therefore set about to produce a 
vibratory driver — an accelerometer — 
on which the stylus tip could rest, with 
the cartridge supported in a normal arm 
to simulate standard playing conditions. 
The accelerometer was driven by a 
pulse generator, with a Hewlett- 
Packard 3582A spectrum analyser to 
display and interpret output from the 
cartridge, in terms both of phase and 
amplitude.

The curves on the screen were most 
convincing but Groth had no sure way 
of separating the characteristics of the 
cartridge from those of the test 
equipment.

In an effort to do so, he sought the 
assistance of the Danish Riso Nuclear 
Research Station, which is actually a 
centre for quite wide-ranging basic 
research and theoretical studies. Based 
on an established cartridge with a well 
known amplitude response, a 
mathematical model was devised taking 
account of all the moving elements. 
These were fed into a computer to 
determine the Eigenmodes (resonance 
frequencies), which were subjected to 
further calculations to take account of 
such things as cantilever damping and 
record material stiffness.

From these data, it was possible to 
develop amplitudes and phase plots for 
the frequency range up to 50kHz, 
which closely approximated 
measurements of the same cartridge 
made on Groth’s accelerometer 
equipment. With the equipment thus 
validated, he was able to proceed to the 
next step.

This involved correlating the 
measurements with the subjective 
sound quality of the prototype 
cartridges, which had previously been 
judged as good, not-so-good and 
disappointing. It became plainly 
apparent that the best sounding 
cartridges were not those with the 
flattest frequency response or, for that 
matter, with the most linear phase 
response. It appeared that excellence 
in one characteristic had been realised



S1XMIX
EUROPEAN SIMPLICITY

The Sixmix Mark 1,6 in/4 out mixing 
console offers affordable multi-track mixing 
capabilities, with professional features and 
performance. Designed for small studio 
requirements, audio visual presentations 
and sound reinforcement systems.

Its multi-patching possibilities and 
ergonomic design make this Dutch console 
an ideal tool for the serious artist.

146 Roden St., West Melbourne, Vic. 3001. 
Telephone 329 9633. Telex 31447.

4-8 Waters Rd., Neutral Bay, N.S.W. 2089. 
Telephone 909 2388. Telex 21707.

Importers of Sennheiser, Neutrik, Konig & Meyer, FM Acoustics. C-Ducer and Soundex products.
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Handy hobby packs — for coll winding etc.
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SUPER BUY ON TOP 
SELLING DATA BOOKS

MOTOROLA MASTER 
SELECTION GUIDE

B 1104. $7.95
The most useful book ever printed. 
Covers MOS ICS listed by function. 
LINEAR IC'S listed by function. INTER­
FACE ICS listed by function. LSI. 
memory, ttl ECL power products 
SCRS, diodes, transistors listed by 
application and ratings. RF, small 
signal and opto devices listed by 
application and ratings.------- 
Data given for all devices.
TERRIFIC VALUE

B 1115.

essential

Great little replacement for tape recorders, etc. 
Handy for hobby projects. Includes data sheet 

and application circuit. 50 HZ - 15 KHZ

$1.95 ea

NEW HITACHI F SERIES
SQUARE SCREEN DUAL BEAM CRO

SUPERB NEW MODEL V152F DC TO 15 mHz 1Mv/DIV DUAL TRACE
CAT 00152

PRICE ONLY

^?V«579^ 
* «649 æ,

SPECIFICATIONS

Features * x-Y Operation * vertical 
sensitivity 1mv/div. * 10 x Sweeptime 
magnification with 1-touch operation 
* Convenient CM signal dvm output 
* z-axis input provided — possible to 
use as CRT display * o.2us to 0 2s — 
wide sweep range setting * Five 
modes of vertical operation * Panel 
layout with colour coding of respective 
functiens.

AUTO. NOAM. TV I ♦ ) TV I - I 
CH1, CH2. LINE, EXT 
AC
TV sync separation circuit

1 Vp p or more (V sync-s igne 11
I Frequency
' 20Hz to 2 MHz
I 2 to 15MHz 
30 Hz
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1 5div

External 
200 mV 
800 mV

Input impedance approx 1 M ohm. 
! 30 pF or less
I Max mput voltage 100V
। <DC • AC peak, at 1 kHz! 
0 2«s d<v to 0 2sdiv -5%

| '9 calibrated steps
I Uncaiibrated continuous control
' between ii.ni 1 o c.

100ns div (20n$ div and 
50ns div. not calibrated’

DC io 500.Nl, .3PB

Output voltage

square wave 
0 5V t5%
100/120/220/240V -10% 
50 to 60Hz, approx 40W
Approx 275ÎW) x 190(H) x 4001 D)mm
Approx 8 5kg______________________

ALTRONICS JIFFY BOXES incredible offer!

œ u

0

MOTOROLA 
LINEAR IC S

B 1114.................... $9.95
Popular data manual. At last readily 
available Approx. 800 pages, full 
Data Design proceedures and equiv­
alent listings for 1000 s of devices 
under headings OP AMPS, VOLTAGE 
REGULATORS, CONSUMER CIRCUITS 
(eg. TV. AUTOMOTIVE. POWER), HIGH 
FREQUENCY CIRCUITS and SPECIAL 
PURPOSE CIRCUITS

MOTOROLA LINEAR INTERFACE IC'S
$11.50

Complements the Linear ic Manual. Gives data, design proceedures 
MNP eno vc£ntDc^ MEMORY/MICROPROCESSOR SUPPORT

TELEPHONY. COMPARATORS VOLTAGE
REFERENCE AND DATA CONVERSION DEVICES 
includes comprehensive selector ¿ulde.

MOTOROLA MICROPROCESSOR DATA
B 1120................................................................................ ....

micfocomDuFe? ^SMrHHulld70FaSofrn0t0r0,3smicroprocessor, 
microcomputer and peripheral components a cleariv written 
Manual providing all the data necessary to design and build a 
working computer system from scratch a

"°W Trutn T’“*’

MOTOROLA
MEMORY DATA

B 1113 $8.95
An absolute must for the micro­
processor Buff. This Is the latest 
reprint of Motorola's famous 
Memory Data Manual and Includes 
all the latest specifications and 
design application data on ttl ram 
TTL PROM, MECL MEMORY MECL 
RAM. MECL PROM, MOS dynamic 
RAM, MOS Static RAM. MOS EPROM 
MOS EE PROM and MOS ROM
Worth many dollars more!

SCHOTTIKY TTL DATA
B 1109...................... $9.95
Essential reference for the 
enthusiast ano engineer alike. De­
signing, building and servicing 
digital circuitry is an absorbing pas­
time Data for the LS. als and FAST 
families along with design con­
siderations and circuit character­
istic are logically presented In this 
manual, making It quick and easy to 
use

MOTOROLA CMOS DATA
B 1105.....................$11.50
a comprehensive reference 
covering 40XX, 45XX CMOS family's 
along with specialty devices such as 
LCD drivers, telephone and general 
communication functions and In­
dustrial control.
862 pages essential In all spheres 
of electronics.

B 1118.

CMOS

MOTOROLA MECL DATA
B 1100. $9.95
Emmiter Collector Logic (ECL) Is 
today's fastest form of digital logic 
providing the most direct way of 
Improving system performance. 
This previously hard to get 
manual provides data on the 10KH, 
10K and III families, MKL memory 
and pu chips.

MOTOROLA OPTO DATA
$8.95

Handy reference provides data and application notes on opto 
nnU?ihr7 SMLEDS' Phoito 7ans,stor^ an«1 a complete chapter 
on fibre Optics, a communications system which Is fast gaining 

usage worldwide very educational

MOTOROLA POWER DATA
B 1101 $12.95
KSSiSL“noisputed world leaner In Power Transistors 
Wnownen fortheir low cost ano reliability Book InduUes a 9 page 
selection guine, application notes ann Data Sheets tor over Too 

______ Devices. 9B9 pages Previously over $20.00.
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Snap in mounts as well as vertical card guides. Order your PC Boards presized and dispense 
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Board Width
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at the expense of the other and that 
optimum results might involve a 
deliberate trade-off between the two 
parameters.

The tests underlined the fact that a 
phono cartridge is not an inherently 
linear transducer and that there will 
always be resonance frequencies in the 
moving system. Furthermore, it cannot 
be taken for granted that a linear 
frequency response equates to a linear 
phase response.

Resonance effects can be countered 
by damping, to the point where 
frequency response becomes 
substantially flat — but the resonance 
will still show up in the phase response. 
It is thus possible to end up with an 
almost flat frequency curve but a far 
from optimum phase characteristic. 
Conversely, preservation of a good 
phase characteristic can be at the 
expense of a too-obvious peak in the 
frequency response.

In the ultimate, the best sounding 
cartridges did indeed turn out to be 
those well removed from either 
extreme: typically exhibiting an 
acceptable phase response, together 
with a frequency response rising about 
1dB at 20kHz and with an ultimate 
resonance peak in the supersonic 
region of between 3 and 5dB.

Measured over the audible range, 
this emerges as a virtually linear phase 
characteristic, combined with a 
frequency response that shows only 
insignificant departure from the ideal. 
Ortofon claim that it is this combination 
of good frequency response and good 
phase response over the audible range 
that makes it possible for cartridges “to 
produce a sonic picture with an 
excellent illusion of source acoustics 
and no noticeable sound colouration”.

The composer is easy to Handel. 
Simply Liszt the notes you want, 
then show Orff to your friends 
by playing them Bach!

Ortofon point out that moving magnet 
cartridges have a special problem in 
that their normally high-output, high- 
inductance coils tend to involve 
electrical resonance effects within or 
adjacent to the audible range. It is 
possible to compensate for this 
deficiency by the mechanical 
construction of the magnet and 
cantilever assembly but, even though 
the frequency response may end up as 
“ruler flat” over the audible range, the 
phase characteristics resulting from the 
interacting resonance effects could be 
anybody’s guess.

Moving coil cartridges, on the other 
hand, normally have low impedance 
coils with electrical resonance well out 
of the way, in the megahertz region. All 
other things being equal, low 
impedance moving coil cartridges will

Sharp (and flat) music system!
The Sharp Corporation has released a portable sound centre on the 
Australian market, guaranteed to bring out the best in any budding 
musician. For would-be composers, the traditional music world of 
quavers and crotchets has taken a new meaning — with the assistance 
of technology and audio innovation.

Sharp believes its GF 990 Music Processor is a world first combination of 
radio cassette, electronic organ and computer technology — packaged in 
one low-priced fun portable product.

The GF 990 allows you to create music without having to play an 
instrument or interpret notes. And with its AM/FM radio and double cassette 
facility, the music processor doubles in its entertainment capabilities.

The music processor has a compact keyboard-like device on which all 
necessary information is keyed in. Once the key is set, position and length of 
notes and chords are inputted one by one, just as those written on sheet 
music. The built-in microcomputer memorises data so that with the press of a 
button, the sound can be played back — complete.

As a further bonus you can record your own voice with the electronic organ 
and then re-record over and over until one person ends up as a group! The 
rhythm, tone and melody can be programmed to create music for fun, 
perhaps profit or even a sound track to a video home movie.

According to Sharp's product manager audio, Arthur Hodge, the electronic 
keyboard in the music processor is what makes it fundamentally different 
from other portable sound systems.

“If you can’t play a note or even sing a song, the technology in the unit will 
help you. By following a simplified operation sheet, which is supplied, you 
simply punch the notes into the electronic keyboard. You do this by pressing 
the desired note and then indicating by pressing another button whether it is 
a full note, half note or quarter note and whether it should be sharp or flat. It s 
as easy as dialling a telephone." ...

When the tune has been loaded into the keyboard's own memory band, in 
digital form, you simply press the Play button and the unit replays the tune 
for you, automatically. However, you may want to record it permanently on 
cassette or even add your own voice. All you do is start the keyboard playing 
the tune and sing along with it. The cassette recorder mixes the two and puts 
it onto a standard tape. And if your voice leaves a lot to be desired the built-in 
echo-unit will help you out!

Features of the GF 990 include: 36W output (total peak music power; 
double cassette mechanism for easy editing; high-speed tape-to-tape transfer 
with one-touch start; detachable two-way loudspeaker enclosures; five-band 
graphic equaliser; automatic five-program locate/pause system; metal tape 
capability. f _

The GF 990 is priced at about $750. Information from Sharp Corporation 
stockists around Australia or direct from The Sharp Corporation of Australia, 
64 Seville St, Fairfield 2165. Phone (02) 728 9111.
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EA Magazine 
Holders

The magazine holders are available over 
the counter from Electronics Australia. 57 
Regent Street, Chippendale, 2008 — Price; 
$4.50.

Mail orders should be sent to Electronics 
Australia, PO Box 163, Chippendale, 
NSW 2008.

Price including postage is:
$5.50 NSW; $5.60 other states: or six for 
$29.00 NSW; $31.50 other states, 
$A33.00 NZ.

AUDIO-VIDEO ELECTRONICS — continued
therefore tend to have the advantage in 
ferms of phase linearity — which could 
be what hifi buffs have been hearing!

Ortofon say that the results of this 
most recent research will be applied to 
all future moving coil cartridges. As 
well, they will be looking more closely at 
the design of their VMS series moving 
magnet cartridges to see whether the 
findings can be applied to advantage. 
For example, can they be redesigned 
for lower capacitive loading in order to 
achieve a major improvement in phase 
linearity for a minor digression in the fre­
quency curve?

And what of the new top-of-the-line 
moving coil cartridge, to which the 
research was originally directed?

It will have been released in Australia 
as the “Ortophase MC 2000”. 
Ortophon say that, over and above the 
matter of frequency and phase 
response, everything about it has been 
re-examined or re-designed. It 
features:
• A new miniature SCL (Single Line 
Contact) diamond stylus;
• An effective stylus tip mass of 
0.27mg;
• A super lightweight aluminium 
armature, wound with silver wire;

• Samarium cobalt magnet giving a 
2.6-times increase in magnetic field 
strength;
• Vertical/horizontal compliance 
figures of 20/20 jzm/mN — the highest 
ever for an Ortofon MC cartridge;
• Tracking ability at 315Hz, at 
recommended tracking force, of 
100/zm;
• tracking force of 15mN or 1,5g.

The “works” of the MC 2000 are 
housed in a casing machined from a 
solid aluminium block. While it can be 
fitted into a normal headshell, Ortophon 
would much prefer that it be used with 
their own special headshell, produced 
especially for the cartridge. 
Manufactured from magnesium, it is 
claimed to have smaller vibration 
modes, more effectively damped than 
normal shells.

And how much will the MC 2000 
cost? A cool $1300!

If that’s in your league and you want 
to know more about the MC 2000, 
inquire at any Ortophon stockist or 
direct from the Australian distributors: 
Vanfi (Aust) Pty Ltd, 297 City Rd, Sth 
Melbourne 3 20 5. Phone 
(03) 690 6200.

TEAC marketing DENON tapes, cassettes
FUNDAMENTALS 

OF 
SOLID STATE

Fundamentals of Solid State has been 
reprinted, revised and updated show­
ing how popular it has been. It pro­
vides 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, unijunc­
tion, field effect and bipolar tran­
sistors, thryistor devices, device 
fabrication and microcircuits A 
glossary of terms and an index com­
plete the book. Fundamentals of Solid 
State has also been widely adopted 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.

TEAC Australia Pty Ltd have announced 
their appointment as Australian 
distributors for the DENON range of 
cassette tapes and open-reel tapes. 
Denon is one of Japan's leading tape 
manufacturers, -and notable for their 
comprehensive product range. TEAC are 
planning to market the full range 
through audio stores across Australia.

A handsome colour brochure accom­
panying the announcement illustrates 
the current range of compact and 
microcassettes, lists their characteristics 
and pictures the manufacturing process. 
Included in the compact cassette range 
are the following types:
LX: budget level, general-purpose ferric 
cassette for normal bias. Available as 
C-46, C-60 and C-90. Other cassettes in 
the range are normally available only in 
C-60 and C-90.
DX1: standard, normal bias ferric tape, 
with excellent characteristics, self­
cleaning leader and quality housing.
DX3: also for normal bias but using a 
double layer coating for improved 
response, dynamic range and reduced 
noise. Precision housing, self-cleaning 
leader.
DX4: double coated and offering the 
highest performance for a standard bias 
tape. Precision housing, self-cleaning 
leader.

DX5: double ferric coated for high bias 
(Type III, FeCr) offering wide dynamic 
range and low distortion. Precision hous­
ing, self-cleaning leader.
DX7: the ultimate high bias DENON ' 
cassette with double, cobalt-doped 
layer. Precision housing self-cleaning 
leader.
DXM: metal coating, using special binder 
and offering the ultimate cassette perfor­
mance. "Metal" bias, precision housing, 
self-cleaning leader.

Two microcassettes are available, the 
standard ferric coated MC-60DX1 and 
the high performance metal coated 
MC-46DXM, for possible music 
recording.

For details, contact Geoff Brown, Sales 
& Marketing Manager, TEAC Aust Pty 
Ltd, 115 Whiteman St, South Melbourne, 
3205. Phone (03) 699 6000.
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DICK SMITH VZ-200
Personal colour

and one that s likely to change the face

Here it is at last - the breakthrough you 
been waiting for! A personal compute 
all the right features: colour graphics 
sound, standard Microsoft BASIC for eas) 
programming, a whopping 8K bytes of RAM 
memory, the ability to work with a standard 
TV set, and much more. Yet thanks to 
modern electronics and our buying power, 
the Dick Smith VZ-200 will cost you only 
$199 - far less than any comparable com­
puter! There’ll never be a better time to
invest in your family’s future ....

AMAZING $40000
VALUE I

Cat No. X 7200

less than
52OO

“Overall, this is a great little computer, 
of Australian personal computing."

And from the editor: “I’m certainly going to buy one!"
(May 1 983 issue. Australian Personal Computer)

Module:

And that’s for a complete, ready-to-go family can afford their own personal computer!
computer that plugs into your TV set! * ’
If required, these options are available: Yes, for just $199, the Dick Smith VZ-200 gives you amazing computing power 

c Ai ne -farmorethanmanymachinestwo.threeorevenfourtimesthepnce.Nowyou
16K Memory Expansion VALUE canfindoutwhatcomputersareallabout.Thekidscanuseitwiththeirschool 
" J ■- $79.00 work. It can keep track of your home budget. It can even help you in your business!
Cat No. X 7205

Colour Monitor:
VALUE 

$389.00
ONLY

Printer Interface Module: $49.50
Cat No. X 7210

Still not convinced? Try dur exclusive 7 day money back satisfaction guarantee: 
Buy the Dick Smith VZ-200 Colour Computer and try it in your own home for up 
to 7 days. If you're not absolutely delighted, you can return it in original 
condition and packaging for a full refund.
You’ll owe nothing - not even an explanation!

EXCLUSIVE TO:

DICK SMITH Electronics
DSEA491 JCP

• Sydney 888 3200 • Newcastle 61 1896 • Wollongong 28 3800
• Tamworth 66 1 961 • Gosford 25 0235 • Canberra 80 4944
• Melbourne 67 9834 «Brisbane 229 9377 «Adelaide 212 1962 OO/,Qnn
• Perth 328 6944 • Hobart 31 0800 • Townsville 72 5722 • Toowoomba 384300
Head Office & Mail Order Centre: PO Box 321, North Ryde NSW 211 3. Ph (02) 888 3200

ORDER BY PHONE!
Just phone us on (02) 888 2105 
and quote your Bankcard No. 
Your VZ-200 will be on its way 
the same day!!!



VIDEO EQUIPMENT REVIEW

Sharp Receiver/Monitors
Of considerable potential interest to readers o,f this magazine is 
the recent release in Australia by the Sharp Corporation of three 
new TV receiver/monitors. While all three have an obvious role for 
television viewing, they also have provision for direct video and 
audio input signals from units such as VCRs, video disc players, 
cameras, video games and home computers.

The vast majority of domestic TV 
receivers to date have been designed on 
the assumption that their prime role will 
be to receive signals from television 
broadcast stations, by way of the anten­
na socket. The incoming "RF" carriers are 
selected and amplified by the tuner and 
IF systems before being demodulated to 
recover the wanted video and audio 
components to feed the picture and 
sound circuitry.

No direct access has been provided for 
video and audio signals, partly because it 
seemed unnecessary, and partly because 
it would have posed special problems in 
the many receivers which have a "live 
chassis" type power supply.

With the development - and the rapid 
acceptance — of VCRs, video games and 
home computers, the manufacturers of 

The portable 
CX-6003, operating 
from mains, 12V 
DC or battery pack.

these devices had to come up with a 
way of feeding their video and audio 
signals into existing domestic TV sets - 
of necessity, via the antenna/tuner 
system.

Their answer has been in the provision 
of a "modulator", which imposes the 
video and audio information on RF car­
riers which the TV set can receive on a 
normal but (locally) unused channel. The 
most common options in Australia are 
channels 0 or 1, 3 or 4, or UHF channels 
30-39.

The idea works reasonably well in 
practice but it is nevertheless open to 
criticism: the RF link can be a source of 
needless RF interference and noise, can 
limit bandwidth, and can introduce 
residual non-linear distortion due to the 
inevitable imperfections of modulation 

and detection. A video system would 
obviously be better off with a more 
direct system of signal feed.

In fact, this need is being recognised in 
the current overseas trend towards 
"component" systems, where an off-air 
tuner, cable source, VCR, disc player, 
etc, is being used in conjunction with 
one or more video monitors, possibly in­
cluding a large-screen projection system. 
A video switcher is used to direct the 
desired signal to the monitor(s) and the 
accompanying audio to the appropriate 
hifi system.

The new monitors announced by Sharp 
are on a much less pretentious scale 
than this but they are a step in that direc­
tion. They can be used for normal off-air 
TV reception but they also have access 
sockets and switching which enables 
them to be used as genuine video/audio 
monitors. Their styling is also consistent 
with this additional role.

GO-A NY WHERE PORTABLE
The smallest and most eye-catching of 

the group is the "go-anywhere" portable 
receiver/monitor model CX-6003. Pro­
vided with a pull-up carry handle and an 
in-built metre-long telescopic whip 
antenna, it can operate directly from a 
12V car or boat electrical system at a 
drain of 17W. With a clip-on 
rechargeable battery pack, it becomes 
completely portable and self-contained. 
For use in the house or hotel/motel, a 
clip-on mains supply adaptor can power 
the receiver for long periods or recharge 
the battery.

(The 12V extension cord and the AC 
power adaptor are supplied with the 
receiver, but the rechargeable battery is 
an optional extra.)

Priced at around $500, the CX-6003 has 
an obvious potential appeal for the fre­
quent traveller, who simply wants a 
compact go-anywhere portable TV 
receiver. While the 13cm (diagonal) 
screen is smaller than one might other­
wise choose for relaxed viewing of 
detailed scenes, it is very practical in 
confined viewing areas.

As a monitor, the CX-6003 does not fit 
the role envisaged earlier. Its screen is 
too small and, more than that, the size of 
the phosphor colour rectangles relative 
to the screen dimensions set a severe 
limitation on the ultimate resolution of 
detail. While sufficient to watch a TV



drama, it would scarcely be adequate for 
the display and critical evaluation of 
quality TV images.

Despite this, however, a CX-6003 
would be a valuable acquisition for an 
itinerant video camera buff. At present, a 
video photographer often has to rely on 
what he can see in real time or in replay 
on a 25mm monochrome tube, viewed 
through the camera eyepiece. The 
balance and impact of the colour in a 
picture of more practical size is impossi­
ble to judge.

ON-THE-SPOT MONITOR
With a CX-6003 on hand, a video 

camera enthusiast can replay cassettes 
and even monitor shots in colour, par­
ticularly if working out of, or close to a 
car or a boat. While we did not go 
through the motions of actually doing 
so, we did replay some of our existing 
home-movie cassette shots on the unit 
and were agreeably surprised as to how 
much detail, as well as colour informa­
tion came through on the small screen.

This impression was confirmed by ex­
amination of broadcast test patterns, 
which looked particularly clean and 
sharp, with excellent geometry inside 
what is actually a completely rectangular 
mask.

One point we did note was that, in 
comparison with other available 

receivers and a white balance indicator, 
the image contained a trifle too much 
red. Sharp will need to be meticulous in 
setting the colour balance in units that 
are likely to be used as monitors for 
video photography.

Changeover from off-air TV to the 
monitor function is effected by a slide 
switch at the right/rear of the receiver, 
while the video and audio input sockets 
are in the same general area. But, as 
well, the CX-6003 carries video and 
audio output sockets - all of the so- 
called RCA variety. This means that the 
unit can be used in a still further role as a 
TV tuner, either for a monitor with no 
off-air facilities of its own or, more likely, 
as a companion tuner for a portable 
VCR, whether VHS, VHS-C or Beta.

As a tuner, the CX-6003 offers the 
choice of nine preset channels, VHF 
and/or UHF, selected by up/down but­
tons on the front panel, with the active 
channel indicated by an illuminated LED 
alongside the appropriate number.

The pre-setting of channels is a com­
pletely automatic electronic search func­
tion, with the buttons being housed 
under a flap on the top right-hand edge 
of the cabinet. It is a particularly simple 
routine provided one can identify the in­
dividual channels in some way - 
familiarity, a copy of the programs, or 
another receiver for direct comparison.

Typically, one might start with number 

1 indicated on the front panel. To 
allocate TV channel 0 to that position, 
the "Search Up" and "Search Down" but­
tons under the flap are manipulated until 
the receiver locks on to the desired 
signal. To store it in memory, merely 
switch to another number on the front 
panel, as one would do anyway, in set­
ting up for several channels!

Incidentally, preset controls for con­
trast, colour, brightness and vertical hold 
are accommodated under the same flap 
as the channel preset adjustment.

Checked in a good/average suburban 
location, off-air performance proved ex­
cellent with the whip antenna, on all 
channels from the very low frequency 
VHF channel 0 to UHF channel 28. With 
an outdoor antenna plugged in, the 
signals were clean and noise-free.

PHYSICAL DETAILS
Physically, the CX-6003 measures 

179.5(W) x 125(H) x 277(D)mm, and 
weighs 3.1kg. The AC power adaptor 
would add about 48mm to the depth 
and 1.1kg to the weight, much the same 
observation applying to the clip-on 
rechargeable battery. The finish is a grey 
body shell, with black front panel and 
clear plastic cover, and a black 
"technical" section at the rear. Audio 
output is 0.8W to an in-built 8cm 
diameter round loudspeaker.

All told, a very eye-catching product 
and a very useful one.

The other two monitors, DV-1400X and 
DV-1600X, are quite different in concept 
and presentation from the readily por­
table CX-6003, being intended for use in 
fixed domestic or commercial/industrial 
situations, operating from the power 
mains only. They are alike in styling but 
differ in the size of picture tube and in 
overall dimensions.

Our judgment of performance is based 
on the smaller of the two, the DV-1400X, 
which was supplied to us for evaluation. 
We could easily have had the larger 
receiver as well but were prepared to ac­
cept it as per brochure. Too much equip­
ment in a small space at the one time 
can become an embarrassment!

The DV-1400X has a 34cm (diagonal) 
picture tube, described by Sharp as 
"Linytron Plus, High Focus with Black 
Borderline Stripes". It provides a crisp, 
bright image which we judged, in this 
set, to be very slightly on the "warm" 
(plus red) side.

In terms of styling, the DV-1400X has a 
silver-grey plastic rectangular body shell, 
with a dark mask, faceplate and a dark, 
tapered rear section. It has about it a 
somewhat technical/monitor look, 
without being out of step with domestic 
expectations. The limiting dimensions 
are given as 390(W) x 393(H) x 
38O(D)mm and the weight as a 
manageable 13kg.
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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.

VCRs

REMOTE INFRARED 
TV SOUND 
CONTROL

EA POWER UP

$38.50
EA NOV 1982

EA DIGITAL $72 00
READOUT FOR COMPLETE

SW RECIEVERS OCTOBER EA 1982

EA GUITAR BOOSTER

$17.50

Portable 31/z Digit Heart Rate Monitor

Led Head Lightchaser

EA EASY-TO-BUILD Ml 
FREEZER ALARM

EA THEREMIN $34.50

Minimum P&P $3.00 for kits

OVER 200 NOW SOLD
EA INVERTER $195
INCLUDING TRANSFORMER

300 WATTS

JUNE EA 1982

P&P $10.00
Anywhere 

in Australia

Analogue and Digital Storage CRO Kit

Duel Tracking Power Supply

EA ELECTRONIC STARTER
FOR 
FLUORESCENT 
LAMPS

$5
OCTOBER EA 1982
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SHARP RECEIVER/MONITORS — continued
As a receiver, the DV-1400X would 

best be described as a compact up­
market design for compact viewing situa­
tions. Of special note is a 13 touch­
button control assembly, which normal­
ly nestles in the front panel just below 
the faceplate. However, it pops out 
readily to become a completely self- 
contained hand-held infrared control 
unit providing a selection of 10 TV chan­
nels, volume up-down, and mains power 
on-off.

The channel selected at any time is in­
dicated by an illuminated number just 
below the screen while knobs below the 
lower lip of the front panel provide for 
adjustment of contrast, colour, 
brightness and picture sharpness — the 
latter presumably a video peaking facili­
ty. The preset tuner adjustments, 
beneath a flap in the top of the body 
shell, comprise the now-traditional 10 lit­
tle sliders and 10 little thumbwheels. All 
Australian channels, VHF and UHF, are 
provided for.

The DV-1400X is supplied with a 
telescopic "rabbit ear" antenna system 
which fits into a swivel base at the rear 
top of the body shell. Alternatively, and 
preferably, an outdoor antenna can be 
used, with the normal coaxial antenna 
socket. Either way, at the test site, the 
DV-1400X performed very well, with the 
infrared controller being a boon to the 
weary viewer. The one requirement is to 
gain a little practice with the volume up- 
down buttons to avoid the extremes of a 
full bellow or complete silence!

For its role as a monitor, the DV-1400X 
can be switched to external video/audio 
input by a further knob below the lip of 

The preset controls for the CX-6003. From right: vertical sync, brightness, colour, 
contrast. The automatic channel search (left) is the simplest we have seen to date.

the front panel. This isolates the tuner 
but leaves all the other presets func­
tional, along with the volume control 
and power switching provision on the in­
frared controller.

A BNC socket for direct video input is 
provided at the right rear of the body 
shell, along with two RCA type audio in­
puts. These actually merge internally in­
to a common signal for the in-built 2W 
amplifier and 8cm round loudspeaker, 
allowing the DV-1400X to be used as a 
composite video/audio monitor. 
However, in many cases, the audio 
would be better taken to an external hifi 

Although the 
DV-1600X has 
precisely the 
same styling as 
the DV-1400X 
and similar 
performance it 
uses a chassis 
with fewer but more 
sophisticated ICs. 
While currently 
the largest 
receiver/monitor in 
the range, at 
present, Sharp 
say that they will 
be adding larger 
screen sizes in 
the coming 
months, adding up 
to a complete line 
of receiver/monitors.

amplifier system.
There is no provision for video/audio 

output, as in the CX-6003, and therefore 
no idea that this larger receiver/monitor 
would ever be required as a simple 
tuner.

Because of the RF/video switching, it is 
possible to connect a VCR to the 
DV-1400X simultaneously via the anten­
na and video sockets and to do an A-B 
test of off-air signals via the two paths — 
including test patterns, of course. Pro­
grams off tape can be compared in the 
same way.

It would be wrong to suggest that the 

difference between the two was glaring; 
it wasn't. It would be right to say that the 
difference always favoured the direct 
video connection in terms of definition, 
residual noise and picture stability. It 
could hardly be otherwise!

One thing we did do with the 
DV-1400X was to turn it over to our resi­
dent computer writer, Peter Vernon, and 
invite him to couple it up to various 
"micros" that we had on hand, colour 
and otherwise. Possibly because the 
average microcomputer modulator is 
less adequate than its counterpart in a 
VCR, his verdict was resoundingly in

favour of the direct video connection. In 
the worse case: "the difference between 
a noisy, unstable, black and white pat­
tern, and good, steady colour!"

In all cases, the resolution of the 34cm 
colour screen was more than equal to 
the computer characters and graphics, 
which is not surprising, considering that 
most domestic and hobby-level 
microcomputers assume the use of a 
domestic TV receiver or a receiver-type 
display unit. In the case of the DV-1400X, 
the direct video input comes as a distinct 
bonus.

In summary, our experiences with the 
DV-1400X confirmed our initial judg­
ment: an up-market compact 
receiver/monitor for compact viewing 
situations. If that is what you are looking 
for, you won't haggle too much about 
the price of "around $560".

With a screen size of 38cm diagonal, 
the DV-1600X offers a useful increment 
in picture size with, of course, some in­
crease in overall dimensions. These are 
given as 434(W) x 423(H) x 415(D)mm, 
with a weight of 16.5kg. Sharp point out 
that the width of the DV-1600X allows it 
to be grouped in a rack with the latest 
generation of VCRs and audio equip­
ment, which also measures 43cm wide.

For the rest, general layout, controls 
and facilities are identical with the 
DV-1400X. Unfortunately, the extra cen­
timetres cost money and Sharp quote 
the price as "around $650".

Further details of the three new 
receiver/monitors can be obtained from 
Sharp Corporation stockists or direct 
from Sharp Corporation of Australia Pty 
Ltd, 64-72 Seville St, Fairfield, NSW 2165. 
Phone (02) 728 9111. (W.N.W.) J
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others

circuit diagram was

save your licence or

KIT and/or ANY Mailorder from

$2995
Ref 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

blood concentration above a certain limit. In most states it s 0.05
way it's only a relatively small number of alcoholic drinks.
Because it's only a small number of drinks, many people (quite wrongly) believe that
they remain below the statutory limit.
The KA1522 Breath Tester can help here. A unit with the sameine Dicol" icaici van ..v.v. ■■ -.......... . ..... — - -
featured in May "Electronics Australia". It CANNOT give you an ¡ dual blood/alcohol

■ - *—•------- :--------—'ai ive reading betweencontent reading, however it can go close. And it can give you a rela
inebriated friends!!! Great at parties!!!
Grab the whole kit now for only $29.95. You never know, it may 
your life!

Cat. KA1522 Valuable IC Inserter
Jaycar for the month of JULY!
That's right. Whether you pay S4 or $400 for a kit you are entitled' 
Quantities are strictly limited and if stocks run out well, we're sorry. We will 
not be able to obtain any more after stocks go.
Here's the catch. To qualify, all that you have to do is tell us in which mag­
azine you saw this ad. We want to measure the effectiveness of each mag 
azine and this is our way of thanking you for helping us.
C Note: Offer is limited to one per customer for July. Personal shoppers will 
receive one FREE if they buy any KIT. ALL Mailorder customers will 
receive one until stocks run out).

Touch Sensitive 
Light Dimmer safety feature!

Buy the complete kit for this 
exciting project for only
Cat. KA 1508 only $19^5

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),

Function
Voltage Id c )

Resistance

RPM and Dwell Angle.
Cat. KJ7012 MINITUNE KIT

TEST LEADS TO SUIT ONLY $2.95
$42.95

Dwell

50V/5 A laboratory Ref: EA May/June 1983

DOVIAer Supply BV iar the most exciting high power supply 
■ ■ ~ J we have seen! Using the latest switchmode

principle, very little energy is wasted with 
hie#“» dissipation in the regulators — a cause 
of considerable heat dissipation and high 
hardware costs.
The Jaycar kit comes with every originally 
specified component down to the last nut and 
bolt. Also included are special Scotchcal 
meter scales. Beware of inferior kits that do 
not supply such components. (Not for sale 
as a separate item).
Cat. KE 1520

EA dual tracking P/S

»

Cat. KA1410

$3950

Specification
F S D

20V 
200V 
2000 
2 OkU

Resolution 
10mV 

100mV 
100'110 

1OO 
10t p in20 OOOi p in

90

>42«
ETI162

FAR CHEAPER 
THAN DPM 
SEPARATELY

Ref: 
EA 
July 
1983

eli iS? POWER SUPPLY

O-3OV lamp 
powersupply

Ref: ETI 
December 

1982

SAO50Cat KE4570
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.

— Fully protected
— Output variable from 0-30V DC
— Selectable current limit
— Both voltage and current metering
— After a multimeter & soldering iron an 

absolute must for the enthusiast.
You will never own a more useful piece of 
gear.
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500MHz
Digital Frequency
Period Meter
Ref: EA Dec '81 - Feb '82 
Jaycar has by far the best 
project in Australia. We 
GOLD plated BNC input
extra cost!
Cat KA1390 
Cat. KA1392 
(Beware of kits 
original design).

that

Function Generator Ref EA April 1982

lx

yairM FmxiENcv meter

I?
FUNCTION CEXERATOR

99
Cat KA1428

kit version of this 
now supply 2 x 
connectors at no

$119 (50MHz Version) 
$26 (500MHz option) 

don't conform to the

TRANSISTOR ASSISTED IGNITION
Ref: EA Jan '83. Latest 
version of this popular 
kit The Jaycar kit has a 
genuine die cast box - 
as used in the EA pro­
totype. Beware of 
others that use flimsy 
sheet metal.
Cat KA1506 $35

magnificent!

BAiL WORTH 
S4.95 included

"Pigeon Pair" companion to the new 500MHz DFM. Low distortion 
generator of sine, squere and triangular waveforms. From below 20Hz 
to over 160kHz. Inbuilt 4 digit frequency counter in de-luxe case.

JAYCAR EXCLUSIVE — 1% 50ppm metel film resistors used for 
stability

BBD EFFECTS BOX Fantastic low-cost instrument using the ver­
satile MN3001 Bucket-Brigade Delay line to 
achieve brilliant sonic effects.
Now you can emulate the commercial rock 
groups with Phasing, Flanging, Reverb and 
Echo. The Jaycar kit includes all components 
INCLUDING IC sockets and the TU-04 box. 
(Not cut down but this is easily done).
Jaycar has a specially built cabinet for this 
kit with all holes pre punched etc., at only 
$10 extra but only if you buy the original 
kit from us. Available as a separate item for 
$29.50.

COMPLETE 
KIT

Cat. KE 1522 
$79.00

Special cabinet 
to suit $10.00
Cat. HB6445

HEART RATE MONITOR DIGITAL CAPACITANCE

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

Ref: EA March '82
Accurately measure capacitance from 1pF — 
19.99u F. A must for the serious enthusiast
Cat KA1420 $74.50

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

STEREO STEREO STEREO STEREO

Synthesiser
Cat KA1476

Short Form Version
Only 
$39.50

Creates a very realistic 
stereo sound from mono 
sources i.e. AM tuners, 
TV or video units. Very 
easy to build and comes 
complete.
Cat. KA1478 ONLY 

$49.50 Ref: EA September 1982

JAYCAR
SEE THE OTHER JAYCAR ADS 
IN THIS MAGAZINE FOR OUR 
STORE ADDRESSES AND 
PHONE NUMBERS. . . .
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Tacho/dwell meter
for engine tune-ups
by GREG SWAIN

Featuring a 3y2-digit liquid crystal display, 
this compact engine analyser can measure 
engine rpm, dwell, voltage and resistance. It 
is compatible with both electronic and 
conventional ignition systems and will save 
you money on petrol and engine tune-ups.

The Minitune engine analyser is the 
latest in our series of projects based on 
the DPM05 LCD voltmeter module. As 
with the digital multimeter described in 
our March issue, it comes as a complete 
kit of parts, packaged by the English firm 
Lascar Electronics Ltd and distributed in 
Australia by Jaycar Pty Ltd. The cost of 
the kit from Jaycar is $42.95 plus $2.95 
for a pair of test leads.

While we have described several 
engine analysers in the past, the 
Minitune must surely take the prize as 
the most compact. Overall dimensions 
are just 80 x 110 x 35mm (W x D x H). It 
can be easily held in the palm of one 
hand and yet will prove very useful for 
fault finding in automotive electrics and 
for accurate engine tuning.

Main specifications of the Minitune in­
clude two voltage ranges (0-20V DC and 
0-200V DC); two resistance ranges 
(0-2000 and 0-20kfi); and the ability to 
measure engine rpm and dwell on most 
4-stroke petrol engines. Readers should 
note, however, that the unit will not read 
dwell on many cars fitted with electronic 
ignition. This is of academic significance 
only as the dwell angle on cars with elec­
tronic ignition is fixed and can not be 
adjusted.

Note also that the display only has 314 
digits, so all readings on the rpm range 
must be multiplied by 10. For the same 
reason, resolution on the rpm range is 
limited to 10rpm. Resolution on the 
dwell range is 0.1 °, while accuracy of the 
tacho and dwell ranges is quoted as 1% 
± 3 digits and 2% ± 3 digits respectively.

The voltage and resistance ranges have 
a quoted accuracy of 0.5% ± 1 digit.
Only two leads are required to connect

The Minitune is built into a calculator-style plastic case.

the Minitune for use. On the tacho and 
dwell ranges, the leads are simply con­
nected across the points, or across the 
coil-switching transistor in the case of 
electronic ignition (ie, between the 
negative end of the coil and chassis). 
Connections for voltage and resistance 
measurements are made in the conven­
tional way.

One disadvantage of the unit is that it is 
not switchable to suit different engine 
categories (either 4, 6 or 8 cylinder). The 
literature supplied with the kit skims 
over this point, suggesting that the unit 
be calibrated to suit 4-cylinder engines. 
Tacho and dwell readings are then 
multiplied by two-thirds for 6-cylinder 
engines and halved for 8-cylinder 
engines.

Our own experience with the 
Minitune, however, has shown that it is 
quite possible to calibrate the unit to suit 
6-cylinder engines without any circuit 

changes. We'll have more to say about 
the subject of calibration a little later on.

The Minitune kit
The kit for the Minitune engine 

analyser includes two printed circuit 
boards (PCBs), a case, and all the parts 
necessary to make up two modules. 
These two modules are the DPM05 
voltmeter module and a "conditioning" 
module branded DP401/2B. Also includ­
ed is an instruction sheet giving brief 
details of the circuit operation and 
construction.

As supplied, the kit is complete apart 
from the 9V battery which must be pur­
chased separately. In fact, we found that 
two components (a resistor and a diode) 
were left over at the end of construction. 
All the parts appear to be of good quali­
ty, while the two PCBs are made of 
fibreglass.

Construction of the kit should present
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The circuit is built around the DPM05 module. QI and IC1 form the tacho circuitry while IC2 forms the dwell circuit.

few problems, although readers should 
note that many of the pads on the PCBs 
are quite close together. A fine-tipped 
soldering iron is necessary to build this 
kit and even then care should be taken 
to guard against solder bridges between 
adjacent pads.

How it works
The Minitune circuit is built around the 

DPM05 module which is essentially a 
high input impedance voltmeter with a 
full-scale reading of 199.9mV (see Fig. 1). 
At the heart of this module is the Intersil 
7126 dual slope integration analog-to- 
digital converter chip (IC3). This chip 
drives the liquid crystal display directly 
and yet draws only 50/xA.

IC6 is a high stability bandgap voltage 
reference and drives a voltage divider 
consisting of a 220kQ resistor and a 10kQ 
trimpot (VR3). VR3 is adjusted during the 
calibration procedure to provide a REF+ 

of 100mV. This forms a reference 
voltage against which the input voltage is 
compared.

Clock signals are provided by an inter­
nal 48kHz oscillator which is also divided 
to give the 60Hz backplane signal 
necessary to drive the display. This 
backplane signal is made available at the 
BP pin (pin 21), and is a square wave with 
an amplitude of ±2.5V with respect to 
the common rail.

Note that the common (pin 14) is main­
tained by the module at Vcc — 2.8V, and 
is used as the "earth" return for the exter­
nal circuit.

In addition to the 31/2-digit readout, the 
LCD also features decimal point in­
dicators and a low battery annunciator. 
A decimal point is enabled simply by 
connecting the appropriate display pin 
to the XDP pin on the output of 
exclusive-OR gate IC4b.

Transistor Q2 senses the low voltage 

condition. When the battery voltage 
drops below a critical level (6.8V ap­
prox), Q2 turns off and IC4a gates 
through the inverted backplane signal to 
drive the "low bat" input.

Refer now to the main circuit diagram. 
It can be divided into four parts: the 
DPM05 voltmeter module, the 
tachometer circuitry (Q1 and IC1), the 
dwell circuitry (IC2a, 2b), and the 
resistive divider networks for the voltage 
and resistance functions. Switch S1 pro­
vides the function switching, while S2 
provides range switching for the voltage 
and resistance measurements.

Tachometer mode
In the tachometer mode, the signal 

from the points is fed to a voltage divider 
and filtered by a .O1/xF capacitor. From 
there, the signal is applied to a differen­
tiating network (.01 gF and 10kfi) which 
produces large positive and negative
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Tacho/dwell meter

Schematic diagram for the DPM05 voltmeter module. IC3 is an analog-to-digital 
converter chip that direct drives the liquid crystal display (IC5).

output spikes coinciding with the rising 
and falling edges of the input waveform. 
In this circuit, however, the large 
negative spikes are clipped by diode D1 
to prevent damage to the base-emitter 
junction of transistor QI.

Transistor Q1 is normally held off by its 
10kfi base-emitter resistor, and is briefly 
turned on each time a positive pulse is 
applied to its base. Q1 thus serves to in­
vert the positive spikes, turning them in­
to negative-going pulses with an 
amplitude approaching the 2.8V supply. 
These negative-going pulses are used to 
trigger ICT, a 7555 timer IC.

The 7555 is essentially a CMOS version 
of the familiar 555 timer. It is wired as a 
one-shot monostable and produces a 
short positive pulse on its pin 3 output 
whenever a negative pulse appears at its 
trigger input (ie, each time the points 
open). The monostable period is about 
4.4ms, as set by the T8kQ resistor and 

0.22/zF timing capacitor on pins 6 and 7.
ICTs output thus consists of a train of 

brief positive-going pulses of constant 
width and amplitude, the pulse rate 
depending upon the number of times 
the points open and close. These pulses 
are fed to a voltage divider and in­
tegrated by a 22/zF capacitor to produce 
a steady DC voltage on the input of the 
DPM05 module. Trimpot VR1 allows the 
unit to be calibrated to read directly in 
rpm.

Dwell measurements
The dwell angle of a distributor is defin­

ed as the angle through which the 
distributor shaft rotates while the points 
are closed. A 4-cylinder engine, for ex­
ample, has four distributor cam lobes 
spaced 90° apart and this represents the 
maximum possible dwell angle (ie, 
points permanently closed). Similarly, a 
6-cylinder engine has 60° cam lobes, 

while an 8-cylinder engine has 45° cam 
lobes.

In practice, the dwell angle is usually 
slightly less than two-thirds the cam lobe 
angle and correct adjustment is impor­
tant for optimum engine performance. It 
is constant for all engine speeds, and 
may be measured by comparing the 
points open time to the points closed 
time (ie, by measuring the duty cycle).

IC2a and IC2b form the dwell input cir­
cuitry. The first stage, IC2a, is wired as a 
comparator with a preset triggering 
threshold set by diode D3 on the non­
inverting input. Zener diode D2 protects 
the inverting input from excessive 
voltages and also limits the differential 
input voltage to less than the 2.8V 
supply.

Each time the points close, the output 
of IC2a goes high (ie, the points closed 
time is active high). These output pulses 
are fed to a 22gF integrating capacitor 
which produces a voltage proportional 
to the output duty cycle of IC2a.

The reason why the unit will not 
measure dwell on cars fitted with elec­
tronic ignition now becomes apparent. 
The saturation voltage of the coil swit­
ching transistor will typically be greater 
than 0.6V, and thus the output of IC2a 
can never go high.

IC2b is wired as a voltage follower and 
serves to buffer the voltage across the 
22/xF integrating capacitor. The output is 
taken from pin 7 and fed via D7 to a 
voltage divider consisting of an 18kQ 
resistor and trimpot VR2. VR2 allows the 
circuit to be calibrated to read the dwell 
angle directly in degrees.

Actually, we are rather at a loss to ex­
plain the presence of D7. Since the out­
put of IC2b can never swing negative, 
this component could presumably be 
replaced by a wire link with no change in 
circuit performance. We have included it 
in the circuit and overlay diagrams 
because that's the way it is presented in 
the kit. It does no harm by leaving it in 
circuit — it just seems unnecessary.

Voltage and resistance
The voltage and resistance measure­

ment ranges are straightforward. For 
voltage measurements, resistors R1-R4 
form a simple attenuator network with 
an input impedance of 10Mfi. S2a selects 
the appropriate attenuator setting and 
feeds the output via Sib to the IN HI in­
put of the DPM05 module.

The voltage dependent resistor (VDR) 
is included to protect the meter circuitry 
against high-voltage transients.

For resistance measurements, the 
bandgap reference (REF BG) from the 
DPM05 is applied via D5, D6, S2b and S1 
to fixed resistors R5-R7. The resulting
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CONSTRUCTION

At left is the DPM05 module prior to mounting the LCD while at right is the completed module.

Here are the parts layout diagrams for 
the DPM05 (above) and DP401/2B 
modules. Check component polarity 
before soldering.

current is then passed through the 
unknown resistor connected to the 
meter terminals and the voltage across it 
is the resistance reading. The 1k(] ther­
mistor protects against any external 
voltage which may be present when "in- 
circuit" resistance measurements are 
attempted.

If an "in-circuit" voltage is present, D4 
will turn on at about 6.8V to shunt the 
applied voltage. The resulting current 
through the thermistor causes its 
resistance to increase markedly and thus 
limit the current to a safe value.

Construction
Construction can begin with the 

assembly of the DPM05 display module. 
Begin by installing the wire link between 
pads 2 and 3 of the edge connector, 
then mount the various components ac­
cording to the parts layout diagram. 
Note that the PCB uses plated-through 
holes, so soldering is required only on 
the underside of the board.

The accompanying photograph shows 
the module partially assembled, to the 
point where the LCD is ready to be fit­
ted. This sits above the 7126 IC and most 
of the minor components, so it is essen­
tial that these be mounted as close to 
the PCB as possible. In particular, the 
two 1MQ resistors in the top, right corner 
of the board must be kept well to the

right, otherwise they will obstruct the 
7126 IC.

Similarly, the four polyester capacitors 
beneath the 7126 must be mounted flat 
against the board. Bend the leads at right 
angles to the capacitor body before in­
serting them in the appropriate holes. 
The ,047/zF capacitor sits to the left of its 
mounting holes, while the other three sit 
to the right.

Note that there are a couple of plated- 
through holes near the .01 pf capacitor 
which are not used (see photo and parts 
layout diagram). Similarly there is an 
unused hole under the 220kQ resistor to 
the left of the 50kQ trimpot. There are 
other unused holes but, provided the 
parts layout diagram is followed careful­
ly, these should not cause any confusion.

Correct orientation of the LCD is im­
portant and is determined by either a 
blue bar or a small detent in the mask at 
one end of the display. This mounts to 
the left. Push the LCD down as far as it 
will go, so that it sits flat on the 7126 IC, 
then carefully solder the pins.

Finally, clean the flux off the back of 

the board using methylated spirits. It on­
ly takes a small leakage current between 
adjacent tracks or between the input ter­
minals of the module to upset its 
operation.

The completed module can now be 
tested using the simple test circuit shown 
in Fig. 2. Temporarily connect the bat­
tery clip between pins 11 (negative) and 
20 (positive), connect pins 13, 14, 15 and 
18 together, and connect pins 16 and 17 
together. Now short the two input ter­
minals (pins 12 and 14) together — the 
display should read "000".

In some cases, however, the display 
may read "001" or "-001", or even cycle 
regularly between "-001", "000" and 
"001". This is quite normal.

The DPM05 module can also be 
calibrated at this stage, assuming that a 
suitable 100mV reference voltage is 
available. We used the DC Voltage 
Reference described in the June 1976 
issue. To calibrate the module, connect 
the reference voltage between pins 12 
and 14 and adjust VR3 for a reading of 
"1000".

Don't worry if you haven't got a 
suitable reference voltage, though. The 
DPM05 can be easily calibrated after the 
Minitune has been fully assembled as we 
shall see later on.

DP401/2B module assembly
Construction of the DP401/2B module 

is straightforward. As before, take care 
with component orientation and don't 
forget the three wire links adjacent to 
switch S1. The thermistor (TH1) and the 
voltage dependent resistor (VDR) can be 
mounted either way round.

Note that seven of the resistors (R1-R7 
on the circuit) are 0.25% metal film 
types. These are marked with asterisks 
on the parts overlay diagram, so be sure 
to use a metal film resistor wherever you 
see an asterisk. Do not substitute carbon 
film types, otherwise the accuracy of the 
voltage and resistance ranges will be 
degraded.
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DELUXE
ABS INSTRUMENT

CASE

FOR BULK $49.50

MICRON 12 SEMICONDUCTOR SPECIALS
PLUS 5% OF ORDER

(Divide your ALL $5.00 EA
ONLY $8.50
ONLY $4.95

$6.50
$7.50
$5.50
$6.50

5” (122mm) BOX 
MUFFIN FAN

10 up 
$3.00 
$3.00 
$2.95 
$3.00

$6.00
$7.00
$5.00
$6.00

1-10
$3.50
$3.50
$3.20
$3.50

LINE MALE
LINE FEMALE 
CHASSIS MALE 
CHASSIS FEMALE

5 PIN
LINE MALE
LINE FEMALE 
CHASSIS MALE 
CHASSIS FEMALE

POST AND 
PACKING

order by 20 to get post and 
packing val ue then add $2) 
All Bankcard orders can 
only be sent to a normal 
address (not a PO Box). 
BC orders will be sent by 
registered mail (add $3 to 
P&P charges).

Z-80A 4M Hz CPU 
PIO 
CTC 

6116P-3 CMOS RAM 
2716 PRIME SPEC

PHONE PHIL GLEESON 
QUANTITY PRICES. . .

WE STOCK A LARGE RANGE OF
< > ALTRONICS PRODUCTS- RING < > 

FOR STOCK SITUATION...
Specials for the month of July unless sold prior to the 
end of the month.

Green Phosphor Monitor 
Features 12“ screen 
Front controls on-olf. 
contrast reverse bright Bfe 
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 $199.50

(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.

XLR CONNECTORS (Cannon Type)
3 PIN

Give your projects the professional finish they 
deserve! Features: internal mounting posts — PCB 
guide rails — removable front and rear panels — 
top and bottom split apart for ease of use etc. 
Overall size: 200(w) x 160(d) x 70(h)mm

ONLY $13.50 ea or 10+ $11.50 ea

banHcord



Tacho/dwell meter CALIBRATION

This view shows the Minitune all wired up and ready for testing. The rainbow cable 
connecting the two modules should be kept as short as possible.

The two switches can only be mounted 
one way and should be pushed down on 
to the PCB as far as they will go. Check 
that they are perpendicular to the PCB 
before soldering the terminals — if crook­
ed, they will not line up with the slots in 
the front panel. Similarly, make sure that 
the two input terminals are also perpen­
dicular to the PCB.

When the main PCB is completed, it 
can be wired to the DPM05 module us­
ing rainbow cable. One 10-way 5cm 
length of cable is connected between 
the DPM05 and a group of holes below 
the LM324 IC, while a 3-way length of 
cable is connected to a second group of 

holes above switch S2. Finally, connect 
the battery clip leads to the main PCB.

To test the unit, connect the battery 
and switch to the 20V voltage range. The 
display should read "0.00" (or, more like­
ly, "0.01" or "-0.01"). Now switch to the 
resistance ranges. With the input leads 
open circuit, the display should show a 
"1" at the leading digit with all other 
digits blanked. This indicates the over­
range condition. The display should now 
read zero with the input leads shorted 
together (either "0.00" or "00.0", depen­
ding on the range selected).

One problem that may become evi­
dent at this stage is that the unwanted

+ 9V

Use this test circuit to check the 
DPM05 for correct operation.

FIS- 3

TO 
INPUT 

HI

TO 
INPUT 

LO

This simple calibration circuit uses 
the mains as a frequency reference.

decimal point has a tendency to partly 
turn on. If this proves to be the case, the 
solution is to connect 1Mil resistors bet­
ween each decimal point annunciator 
(DP1 and DP2) and the backplane pin 
(pin 1). These resistors will prevent noise 
from turning on the decimal point an­
nunciators, yet allow normal operation 
of each annunciator when it is con­
nected to XPD.

Calibration
If you haven't already done so, the first 

step in the calibration procedure is to 
calibrate the DPM05 module. To do this, 
select the 20V range and connect a 
suitable voltage of around 12V to the in­
put terminals and to your DVM. Trimpot 
VR3 on the DPM05 module should now 
be adjusted so that the reading on the 
Minitune matches the DVM reading.

The tachometer range is calibrated by 
using the mains as a frequency 
reference. Fig. 3 shows the calibration 
circuit. This uses a 4.7V zener diode to 
clip the secondary output of a mains 
transformer to provide a suitable input 
waveform. Most readers will have a 
suitable transformer on hand.

Connect the output of the calibration 
circuit to the Minitune and temporarily 
connect a 0.1/r.F polyester capacitor in 
parallel with the .01/zF capacitor con-
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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 AR12 — See December E A

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

Fun instructions included

K5200 $249.00

LABORATORY 
MULTIMETER

100K OHMS/VOLT 
CHECKS 

TRANSISTORS 
AND 

MEASURES 
CAPACITANCE

O 1040 Multimeter
Q 1041 Carry Case

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

500MHZ, 7 DIGIT RESOLUTION PLUS PERIOD 
MEASUREMENT FEATURE

Incredible!

UNIVERSAL MULTIMETER
PORTABLE WITH BENCH STAND

$72.50
$14.50

From Tokyo Laboratories. Japan

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 — lOmV to 30MHz. 100mV 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

23 ranges at less than $1 per range.
♦ 20.0Q0 OHMS/Volt DC * 10,000 OHMS/Volt 
AC * M rror backed scale ★ Overload 
protected * Unique carry handle doubles as a 
bench stand ★ High-impact resistant case 
* Uses i A A 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

COMPLETE RANGE OF ICOM AND KENWOOD ON 
DISPLAY AT ALL TIMES.

IC0M IC720A $1,060

KENWOOD TS9305 $1,799

* Quality Pactec Instrument Case
K 2500 (50MHz version)
K 2501 Pre-scaler

(add for 500MHz version)

$119.50
$26.00

$24.50

ETI’S BRILLIANT NEW DIRECT 
CONNECT COMPUTER MODEM

THE SUPERB 5000 SERIES

5000 PWR AMP 100W $319.00

I
1

- r-> 2 »

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. 
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.

5000 PREAMPLIFIER $299.00

NEW ETI 162 POWER SUPPLY

K 9644(See ETI Oct 82)

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.

0-30V at 1 amp
With Voltage and Current Limiting

MICRON 30 WATT
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 * ef­
ficient 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 SEC tested amd approved

♦ 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.

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

$12.95

$1.25
$1.25

FUNCTION GENERATOR WITH 
DIGITAL DISPLAY

EA's 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%
K 2505 See EA April 1982 $85.00

K 3205 $49.50

T 2430

Instrument Tip 
included 

this month.

Comes fitted with 
T 2435 Tip

REPLACEMENT 
TIPS
T2434 Flat Tip
T 2345 Conical Tip
T 2436 Instrument Tip

$9.50
DIGITAL 
CAPACITANCE METER

.95 

.95

.95

Electronics Australia Project. Measures 1 PF — 
9999 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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Tacho/dwell meter CONSTRUCTION

nected to the base of QI. Trimpot VR1 
should now be adjusted so that the 
display reads 1500rpm (1.50) for a 
4-cylinder car, or 1000rpm for a 
6-cylinder car. Remove the 0.1/zF 
capacitor when you have finished this 
step.

The dwell calibration is even easier. All 
you have to do is leave the input leads 
open circuit and adjust VR2 for a full- 
scale reading of 90° (90.0) for a 
4-cylinder car or 60° for a 6-cylinder car. 
You should get the same reading when 
the input leads are shorted together.

Owners of 8-cylinder cars should 
calibrate the tacho and dwell ranges as 
for a 4-cylinder car. The tacho and dwell 
readings are then halved to get the cor­
rect readings.

The case
Construction can now be completed 

by mounting the two modules in the 
case. As supplied, the case consists of 
two sections which press together and 
are held by two long self-tapping screws. 
There is also a small bezel which mounts 
on the outside of the case and supports 
the display module, the latter being held 
by four small self-tapping screws.

The DP401/2B module is retained by 
three locating studs which fit three holes 
in the board. It will be necessary to fold 
the rainbow cable to allow everything to 
fit when the two sections of the case are 
pressed together. Having said that, the 
case is really too small and a great deal 
of patience is required to achieve a neat 
result (it helps if the wiring between the 
two modules is kept as short as 
possible).

Despite our best efforts, we were 
unable to get the case to close neatly 
although admittedly our wiring was 
longer than necessary to allow the case 
to be opened for photography. The 
display bezel also had a tendency to lift

PARTS LIST
DP401/2B Module
1 plastic case
7 bezel
2 fuse clips
7 2A fuse
2 4mm PCB-mounting terminals
7 printed circuit board, DP401/2B
7 9V battery, Eveready 276 or 

equivalent
7 battery snap connector (216)

SWITCHES
7 4-pole, 4-position slide switch
7 3-pole, 3-position slide switch

SEMICONDUCTORS
5 1N4148 dodes
7 BZY88 2V7 zener diode
7 BZY88 6V8 zener diode
7 7555 CMOS timer IC
7 LM324 quad op amp IC
7 BC237 NPN transistor

CAPACITORS
2 22/17 10VW electrolytic
7 0.22pF polyester
3 .01 pF polyester

RESISTORS (0.25% metal film)
7 x 9MQ, 7 x 900kQ, 7 x 90kQ, 7 x 
10kQ, 7 x 9kQ, 7 x 900Q, 7 x 100(1

at one corner, as it is only held in place 
by an interference fit between the bezel, 
case and components.

Because of this, some constructors 
may wish to consider mounting the elec­
tronics in a plastic zippy box. It should 
then be a simple matter to add switching 
so that the unit can be used with dif­
ferent engine categories. This would in­
volve switching in different voltage 
divider networks across the outputs of 
the tacho and dwell circuits.

We should also point out that the

RESISTORS (carbon film, 5%)
7 x 220kQ, 3 x 100kQ, 2 x 18kQ, 7 x 
15kQ, 5 x 10kQ, 7 x 7 kfi 2 x 5k(l 
multiturn trimpots, 1 x 1kQ ther­
mistor, 7 VDR.
DMP05 Module
7 printed circuit board, DPM05/3B
SEMICONDUCTORS
7 7126 A/D converter
7 4070 exclusive-OR gate
7 9491 voltage reference
7 BC237 transistor
7 3'Zrdigit LCD
CAPACITORS
7 10pF 10VW electrolytic
7 0.22pF polyester
7 0.1 pF polyester
7 047pF polyester
7 .01 pF polyester
7 47pF polystyrene

RESISTORS (HW, 5%)
7 x 10MQ, 2 x 1MD, 1 x 220kQ, 3 x 
180kQ, 7 x 22kQ, 7 x 680(1, 7 x 50kQ 
multiturn trimpot.

Calibration Circuit
7 100(1 0.5W resistor
7 4.7 V 1W zener diode

"multimeter-style" test leads sold with 
the kit are unsuitable for connecting the 
Minitune to an automotive ignition 
system, although they are suitable for 
voltage and resistance measurements. 
Readers are therefore advised to make 
up a second pair of test leads fitted with 
alligator clips. In addition to the alligator 
clips, you will need two 4mm banana 
sockets (1 red, 1 black) and suitable 
lengths of red and black hook-up wire.

That's it - project completed and 
ready for engine tuning! Drive safely. *

AN INTRODUCTION TO DIGITAL ELECTRONICS

HR

11

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.

Available from "Electronics Australia", 57 Regent St, Chippendale 2008. PRICE $4.50 OR by mail 
order from “Electronics Australia”, PO Box 163, Chippendale 2008. PRICE $5.40.
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± 12V rails for the 
Lab Power Supply
Here is an inexpensive addition to the 50V 5A Lab Power Supply 
which should prove its worth many times over. It provides 
additional fixed ± 12V outputs for low power applications, in 
particular for powering integrated circuits.

by JEFF SKEEN

In many applications where a high 
output power supply is used, it is also 
desirable to provide power to some 
associated low voltage circuitry. This 
circuitry often contains integrated 
circuits which require dual power 
supplies. Our low cost addition uses the 
two 15V windings on the power 
transformer to provide fixed ±12V 
outputs.

This idea was in fact canvassed in a 
letter to the Editor from Ferguson 
Transformers Pty Ltd in the June issue. 
(Great minds do think alike!). As outlined 
in the letter on page 100 of the June 
issue, the two 15V windings can be 
earthed and used as an electrostatic 
shield while still leaving them available 
to provide auxiliary supply rails. By using 

This view shows how the new PCB is mounted between the transformer and the 
voltmeter. The two 3-terminal regulators are bolted to the chassis (see Fig. 1).

a bridge rectifier, balanced positive and 
negative 20V supplies are provided.

After filtering with 1000^F electrolytic 
capacitors, the +20V supplies are 
stabilised to ±12V with three terminal 
regulators. While the regulators 
themselves and the relevant windings on 
the transformer can easily deliver one 
amp or so, the actual maximum output 
current will depend to a large extent 
upon the total power being delivered 
from the main 36V windings on the 
transformer.

Even so, unless the main supply is 
delivering 100 watts or more, the output 
of the fixed ±12V regulators will not be 
significantly reduced below one amp. 
Note that if the +12V regulators do drop 
out of regulation, there will be no 

indication on the front panel of the 
supply. (The regulator "drop out" 
indicator applies only to the main 
supply.)

A pair of 0.1gF capacitors provides 
high frequency unregulated filtering of 
the +20V supply rails, ensuring that no 
spurious frequencies from the 
switchmode circuits get into the 
regulators.

In common with other three terminal 
regulators, these are proof against 
output short circuits and overheating, 
which makes them essentially 
indestructible. A 10/zF tantalum 
capacitor has been placed on the output 
of each regulator to bypass any high 
frequencies picked up by the wires 
leading to the output terminals.

This also keeps the regulator stable, 
prevents oscillation, and provides a 
bonus by improving the transient 
response of the regulator.

One disadvantage of connecting the 
centre of the winding to earth is that the 
±12V output does not float but is tied to 
earth. This connection does not affect 
the high power output which remains 
floating with respect to earth. However, 
we do not regard this as a serious 
drawback.

Construction
We assume that most kit suppliers will 

supply a front panel with provision for 
the ±12V supply terminals. If you have 
an old front panel the two new output 
terminals can be squeezed in alongside 
the old terminals or placed underneath 
them.

The circuit is built on a small printed 
circuit board (PCB) coded 83ps7 and 
measuring 66 x 36mm. The PCB fits in 
the space between the transformer and 
the voltmeter and the first step is to lay 
out and drill the PCB mounting holes in 
the chassis, using the blank board as a 
template.

If you are adding this project to an 
already completed power supply, take 
care to remove all metal drill shavings 
from the interior of the case at the 
completion of drilling.

Now mount all components, except

62 ELECTRONICS Australia, July, 1983



The ± 72V terminals are fitted to the right of the existing output terminals.

PARTS LIST
1 PCB measuring 66 x 36mm, code 

83ps7
2 12mm tapped, insulated PCB 

standoffs
4 6mm machine screws to suit 

standoffs
2 TO-220 mounting kits, with screws 

to suit
7 metre hookup wire
1 red binding post terminal
1 black binding post terminal
SEMICONDUCTORS
4 1N4001 diodes
1 7812 three-terminal regulator
1 7912 three-terminal regulator
CAPACITORS
2 1000pF 25VW electrolytic
2 10pF 16VW tantalum or low 

leakage electrolytic
2 0.1 pF ceramic
MISCELLANEOUS
Nuts, bolts, heatsink compound for 

mounting regulators, etc.
PRICE ESTIMATE: We estimate that 
the cost of parts for this project is $13.

GND

The circuit uses a bridge rectifier followed by two 3-terminal regulators.

the regulator ICs, on the PCB. Since most 
of the components are polarised, double 
check the orientation before soldering 
each one into place.

The regulators are mounted from the 
copper side of the PCB. First, bend the 
regulator leads at 90' to the body, at the 
point where they leave the body, and 
toward the plastic side of the body.

Attach the two insulated standoffs to 
the PCB then place the regulators in 
position from the copper side of the 
PCB. Sit the entire assembly on a flat 
surface, such as a table top, and adjust 
each regulator so that its back (or metal 
tab) sits flat on the table. (See 
accompanying diagram).

The three regulator leads extending 
through the PCB are now bent over so

Parts layout diagram (above) and regulator mounting method (right).

that each regulator is temporarily held in 
position. The entire assembly is then 
turned over and the regulators soldered 
in place.

The PCB should now be screwed to the 
chassis and the holes in the regulator 
tabs used to locate the regulator 
mounting holes. The holes, when drilled, 
should be carefully deburred, using a 

large diameter drill. Measure out 
appropriate lengths for the PCB input 
and output wires then solder these to 
the PCB while it is out of the chassis.

Smear heatsink compound onto both 
sides of two TO-220 mica washers then 
place them in position on the chassis so 
that the holes in the washers and the

Continued on page 150.
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Cat No. K 3391

| EXCLUSIVE TO 
DICK SMITH

¡Deluxe playing mat with casino layout 
land full roulette instructions.

and don’t forget 
our breath tester!

Beware boys in blue and booze buses 
bailing belligerent Brabhams blowing bad 
breath into bags before banning.
Check out our breath tester kit - it could 
be the answer to your broblems.

ONLY

The DICK SMITH/EA®^ 
Electronic Roulette Wheel y

A Casino in 
your loungeroom!
Wow! All the fun and excitement of Las Vegas... Wrest Point. even Forbes St. 
Now you can have a completely random electronic roulette wheel ■ 
without the bias of commercial units!

• Our exclusive black printed circuit board with magnificent red silk-screened ‘wheel’ 
really looks superb - and it's really easy to build.
• Exclusive playing ‘mat’ with casino table layout and full instructions on how to play 
• ‘complete kit including all components (except battery!), base board and assembly 
instructions - ideal for beginners. ... .
• Great school project to demonstrate logic & integrated circuits - and you could win a 
fortune at recess!

Beware of other kits which don’t offer you the incredible advantages of this superb Dick 
^‘th^ AAMZ/W VALUE Ca N0K3389

$29.50*»^
DICK SMITH Electronics

A499/JCP

See page 98 for full address details J bonficord
welcome here
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Sunday

A peter

, Banish 
i scanners

—now; J

CONTROVERSIAL 
NEW HOBBY 

SWEEPS 
L AUSTRALIA!

THOUSANDSARE GLUED 
TO THEIR SCANNERS IN 

DEFIANCE OF 
THREATENED BANS . . .
Scanning is the fastest growing hobby in the 
world, and these units represent the ‘state of 
the art’ in scanning technology.
Just think - you can hear almost anything, 

from harbour control nudging a supertanker into its berth, to exciting conversations from
cars speeding along city streets! All the emergency services, authorities and forces... and 
of course there are thousands of amateur and C.B. radio operators. Plus the thousands of 
stations on the band that we don’t know about yet, (we’re waiting for you to tell us about 
them!) You can surely see why so many people all over the world are being ‘turned on’ by 
this fascinating new hobby.

BEARCAT 
SCANNER 
2OOFB
ONLY

*349

ONLY

s285 "Wan* to 
know»"

The economy scanner with deluxe features: Extended 
frequency range, 16 ch. memory, priority and lockout 
capabilities, delayed channel access . . and so much 
more! Incredible value! Cat D-2801

ONLY

PRO 40 
SCANNER

BEARCAT 
150

Amazing value - microprocessor control for under 
$300’ Features 15 ch. memory, lockout and delay 
facilities, touch-sensitive keypad, etc. Ideal monitor 
for business, emergency services, news gatherers, 
and others. Cat D-2800

Unbelievable value for 
money state-of-the-art com­

puterised scanning: 40 ch. memory, all 
channels fitted, auto search mode, splashproof keyboard, full 
band search facilities. prioritychannels& channel delay built-in. 
plus, plus, plus! Cat D-2805

SCAN-X ——® 
ANTENNA $
Pick up extra stations1 Z 
Ultra-wide bandwidth (65 / 
- 520MHz) enables you / 
to get the most from your / 
scanner Complete / 
with mast clamps & f 
15 metres of cable. /
Can also stand / 
alone on patio, roof. etc. A must 
for the serious scanner.
Cat D-4430

ONLY
i Stocks 
' available 

end of June

Dick Smith s I
Austria" Uency Handbook I 
Radio F nd thorough\
Up-to-da'® ® t who is I

where - ano .airbana,^ 1

1
DICK SMITH ELECTRONICS
See page 98 for full address details. A501 CT
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A general-purpose 
41/2-digit event counter
Looking for a general-purpose event counter that’s easy to build? 
This design features a 472-digit liquid crystal display, low power 
consumption, and a maximum count of 19,999. It is battery 
powered and uses only a handful of components.

by JOHN CLARKE and GREG SWAIN

So what does an event counter do? 
Well, as its name implies, an event 
counter is a circuit that counts the 
number of times a particular event takes 
place and displays the result. Typical 
applications include counting the 
number of objects on a production line, 
a lap counter for a slot car or model train 
set, or even counting the number of 
sheep through a race.

Other possible uses include a coil 
winding counter, a turnstile counter, a 
lap counter for sports events, or 
counting the number of people that 
enter and exit through a doorway. One 
staff member even suggested that the 
Event Counter could be used by 

This view shows how easy the Event Counter is to build.

prisoners to count off the days! That 
would certainly be within the capabilities 
of this unit, since 19,999 days is almost 
55 years!

Practical operation of the Event 
Counter is simple — the device is 
incremented by one each time the clock 
input is pulled low. We used a 
momentary contact pushbutton switch 
to trigger the prototype, but you can use 
virtually any trigger input that's 
convenient. For batch counting on a 
production line, for example, the 
Infrared Light Beam Relay described in 
April 1981 would provide an ideal trigger 
input.

Alternatively, you can trigger the Event 

Counter using relay contacts, reed 
switches, microswitches, or CMOS 
switches. Logic signals may also be used, 
provided they are compatible with the 
supply rail of the Event Counter.

The Event Counter is reset to zero 
simply by pressing the reset switch. As 
before, we used a momentary contact 
pushbutton switch, but the reset 
function can also be carried out 
automatically using any of the above 
methods if you wish.

But that's not all this versatile module 
can do. In addition to event counting, it 
can also form the heart of a very 
effective digital frequency meter (DFM). 
Next month, we intend to describe a 
compact module which, when teamed 
with the Event Counter, will form a 
compact 2MHz DFM that should prove 
very attractive to the hobbyist.

On board the add-on module will be 
an input preamplifier and prescaler 
stage, a timebase, and housekeeping 
circuitry to provide the reset and latch 
enable signals required by the counter 
module. But enough of this for the time 
being — we'll give you all the details next 
month.

Design features
Apart from the LCD, our new Event 

Counter uses just one IC and a few 
minor components. The parts are all 
contained on a small printed circuit 
board (PCB) that can be easily assembled 
into a plastic zippy case. Power is 
derived from four 1.5V penlite cells 
which provide a 6V supply, thus making 
the unit completely portable.

One very worthwhile feature of the 
display is leading zero blanking. In 
addition to providing a more attractive 
display, this also means that the display 
is completely blanked whenever the 
reset button is pressed. No on/off switch 
has been provided — with a power 
consumption of just 20/zA, the circuit 
doesn't need one!

As can be seen from the photograph, 
we mounted the clock and reset 
switches directly on the PCB. However, 
the switches can be mounted remotely if
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The circuit uses a single 4'A digit counter IC to direct-drive a liquid crystal display.

this is more convenient, or you can 
replace the switches with any of the 
trigger inputs described above. The main 
thing to watch out for here is that 
voltages from the external trigger source 
do not exceed the +6V supply rail.

How it works
It's a long time since we've published a 

circuit simpler than this one. Most of the 
work is performed by integrated circuit 
IC1, a 74C946 device made by National 
Semiconductor. Intersil make a pin 
compatible device designated the 
ICM7224, but the National 
Semiconductor device is slightly 
cheaper. Each will do the job equally as 
well.

A word of warning: do not use the 
Intersil ICM7224A chip. This device is a 
seconds/minutes/hour counter with a 
maximum count of 15,959. It is NOT 
equivalent to the ICM7224.

National Semiconductor describe the 
74C946 as a "4’A-Digit Coun- 
ter/Decoder/Driver for Liquid Crystal 
Displays". This 40-pin LSI device has a 
four-decade counter plus all the circuitry 
necessary to direct-drive the LCD. This 
circuitry includes BCD to 7-segment 
decoders, output latches, segment 
drivers, count inhibit, and a backplane 
oscillator.

In addition, the chip contains circuitry 
for leading zero blanking, and a D-type 
flip-flop and latch to drive the half-digit 
segments on the LCD. A Schmitt trigger 
is provided on the clock input to allow 
operation in noisy environments or with 
slowly changing input signals.

Although the 74C946 and ICM7224 
devices are pin compatible, there is a 
wide discrepancy in the maximum clock 
frequency specified for each device.

Pin connections for the 74C946
Backplane In/Out — When the 

oscillator pin is grounded this pin is an 
input allowing an external device to 
generate the backplane waveform. 
When the oscillator pin is left open 
this pin is an output supplying 
backplane drive for an LCD.

Oscillator — The oscillator 
frequency may be lowered by tying a 
capacitor between this pin and 
ground. If this pin is grounded the 
backplane pin becomes an input.

Store Input — This controls the 
latches. When low, the latches are in 
flow-through mode (latch outputs 
follow counter), but when taken high 
data on counter outputs is stored in 
latches and displayed.

Reset Input — When low, counters 
are reset to zero.

National Semiconductor specify the 
maximum clock frequency for the 
74C946 as typically 2MHz, while Intersil 
guarantee the ICM7224 to 15MHz with 
typical operation to 25MHz. This 
discrepancy is of no consequence in this 
project, however. Nor is it of any

We estimate that the current cost 
of components for this project is 
approximately

$32
This includes sales tax.

Clock Input — Advances counter on 
negative edge.

Enable Input — When low, halts 
counter operation.

Leading Zero Input (LZI) — When 
high, enables leading zero blanking.

Leading Zero Output (LZO) — This 
signal goes high when counter 
equals zero and LZI is high.

Carry Output — Coes high for one 
clock period when count of 9999 is 
reached.

A1-G1 — Digit 1 segment outputs.
A2-G2 — Digit 2 segment outputs.
A3-G3 — Digit 3 segment outputs.
A4-G4 — Digit 4 segment outputs.
’¿-Digit Output - Coes high when 

count goes from 9999 to 0000 and 
stays high until Reset goes low.

consequence in the DFM to be described 
next month, since the prescaler circuitry 
divides the input frequency by 100 and 
the display overranges at 2MHz.

A feature of LCDs is that their response 
time is too slow to permit multiplexing. 
As a result, each segment of the display 
must be driven separately and, for a 
4'A-digit display, this means 29 segment 
connections plus the backplane signal 
connection. The 74C946 thus has 29 
segment driver outputs and these are 
labelled A1 — G1 for the least significant 
digit through to A4 — G4 for the digit-4 
segments. Pin 27 drives the two ’¿-digit 
segments.

So why are the segment connections
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LCD Event Counter
between IC1 and the LCD transposed on 
the circuit? The reason is quite simple: 
the IC pin outs designate the most 
significant digit as digit-1, while the LCD 
designates them the other way round.

The functions of the remaining pins on 
IC1 are listed in Table 1 which should be 
read in conjunction with the circuit 
diagram. Note that, in this application, 
the enable input (pin 31) and the leading 
zero input (pin 29) are both tied to Vcc. 
This step permanently enables the 
internal counters and the leading zero 
blanking circuitry.
Note also that the store input (pin 34) 

has been tied low so that the data in the 
counters is transferred directly to the 
latches. By doing this, we ensure that the 
display is immediately updated 
whenever a clock pulse is received.

Operation of the circuit is as follows: 
normally, the clock and reset inputs (pins 
32 and 33) are held high by 1Mfi pull-up 
resistors. The counter is incremented by 
one each time a negative going signal 
appears on the clock input (ie, pin 32 
pulled low) and the total count displayed 
for as long as the reset input remains 
high. Pressing the reset switch pulls pin 
33 low, resetting the counter to zero and 
blanking the display.

The two ,027pF capacitors in parallel 
with the clock and reset switches 
provide switch debouncing. In addition, 
a 4.7pF capacitor has been connected to 
Vcc to provide supply decoupling.

The backplane signal is derived from 
an on-chip RC oscillator. This oscillator 
normally free runs at approximately 
16kHz and is divided by 128 to provide a 
125Hz output at pin 5. In this circuit, 
however, the backplane signal has been 
reduced to around 40Hz by connecting a 
1OpF capacitor to the oscillator terminal, 
pin 36.

Incidentally, the backlane and segment 
drive signals are 180° out of phase and 
have matched rise and fall times. This is 
done to eliminate any DC component in 
the driving waveforms which would 
otherwise degrade display life.

Before leaving the circuit description, 
it's worth noting that the 74C946 
includes a carry output (pin 28) so that 
the device can be easily cascaded in 
4-digit blocks. This pin goes high for one 
clock period when a count of 9999 is 
reached and then goes low for the next 
count. Also provided is a leading zero 
output (pin 30) which allows correct 
leading zero blanking when two or more 
devices are cascaded.

Finally, the backplane driver can be 
disabled by grounding the oscillator pin, 
thus allowing the device to be slaved to 
a master backplane signal. While this 
master backplane would typically be 
provided from one of the cascaded

Above is an actual size reproduction of the PCB artwork.

PARTS LIST
7 printed circuit board, code 83sc7, 

78 x 702mm
2 momentary contact pushbutton 

switches (click action type)
7 battery clip
7 4-way AA battery holder
4 1.5V size AA batteries
7 40-pin DIL IC socket
7 48-pin Molex IC socket strip
7 4'/2-digit liquid crystal display (Dick 

Smith Catalog No. Z-4175 or 
equivalent)

7 74C946 or ICM7224 4yi-digit 
counter/display driver

7 4.7pF/10VW electrolytic capacitor
2 .027pF metallised polyester 

capacitors (greencap)
7 10p~F ceramic capacitor
2 1MQ resistors ('AW, 596)

MISCELLANEOUS
Tinned copper wire, solder, case to 
suit (optional), machine screws and 
nuts, etc.

Compare this photograph with the parts 
layout diagram at left.
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CONSTRUCTION

devices, an external source should be 
used if more than four devices are to be 
cascaded.

Construction
Construction is straightforward with all 

parts mounted on a small PCB coded 
83sc8 and measuring 78 x 102mm. Install 
the wire links first, followed by the 
resistors and capacitors. There are 20 
wire links in all, several of which mount 
underneath the display. These latter are 
shown dotted on the parts overlay 
diagram.

The IC is mounted using a 40-pin DIL 
socket, while two 20-pin Molex IC socket 
strips are used to mount the LCD. Solder 
each socket strip to the PCB, then snap 
off the two carrier strips so that each pin 
connector is separated from its 
neighbour. This done, the LCD can be 
carefully installed on the board.

The LCD used in the prototype is a 
4'/2-digit type sold by Dick Smith 
Electronics (catalog No. Z-4175). Other 
parts retailers will doubtless have a pin­
compatible device available by the time 
this article appears in print.

It is important that both the LCD and IC 
be correctly oriented. Pins 1 and 40 of 
the LCD are identified by small white 
dots, and these go towards the left. Our 
sample display also had a green dot 
between pins 1 and 40 on one end of the 
glass envelope (see parts overlay 
diagram). Different devices from 
different manufacturers may use 
variations on the above theme, 
however.

Pin 1 of the IC is identified by a small 
notch at one end of the device. This 
mounts towards the right. Note that the 
IC is a CMOS device and can be easily 
damaged by static electricity. Do not 
remove it from its protective foam 
package until you are ready to install it, 
and then avoid touching the pins.

The clock and reset switches are both 
good quality momentary contact types 
that feature a positive click action. Do 
not use cheap pushbutton switches here, 
otherwise you could experience switch 
bounce problems. We elected to mount 
the switches on Molex IC pins to keep 
them on the same plane as the surface of 
the LCD.

Connect up the battery clip, give the 
circuit a final check over, and apply 
power. The display should now 
increment by one each time the clock 
switch is pressed and reset to zero (ie, 
display blank) when the reset switch is 
pressed.

We're sure that you will discover many 
potential applications for your Event 
Counter. Watch out for our article next 
month describing construction of the 
2MHz DFM. *

INTERESTED IN ELECTRONICS?
THEN WHY NOTTURN YOUR HOBBY

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.

I CORRESPONDENCE COLLEGE
The name to trust in correspondence education.

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

I ‘(PLEASE PRINT)

Melbourne, I59 Flinders tane. 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 Tei 223 3700

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

New Zealand, Box No 30 990 Lower Hutt Tel 676 592

The Stott's range of courses 
in Electronics is:

MR. MRS. MISS AGE____

ADDRESS_______________________________________ ____________

________________________________________ POSTCODE_________
Stott s undertake that no sales counsellor will visit you.

Intro to Electronics
Digital Electronics for

Technicians Servicemen
Microprocessors
AM Radio Receivers
Radio TV Servicing
Colour Television

ALA/ST4466/EA783
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ELECTRONIC AGENCIE
Foster Cone 
Tweeter CO5ONO8 
6OW RMS System Power 
Freq 3-20 khz 
Spi 91 db 
CE2OO3 
$5.50
Philips Cone AD2273T8
Freq 3OW RMS Syste:. Power 
15K-1O khz 
CE2OO4
$2.95
Philips ADO14O8/T8 
5OW RMS System Power 
Freq 16K-2O khz Spi 90 db 
CE2OO8
$12.95
Philips ADO162/T8
8OW RMS System Power 
Freq 2-22 khz Spi 93 db 
CE2O1O
$14.95
Philips ADO161O/T8 Dome
1OOW RMS System Power Freq 
750-22 khz Spi 90 db
CE2O13
$16.95
Pioneer Horn Tweeter
12W RMS Ferrofluid Power 
(6OW System) Spi 1O1 db/ ‘ÓW 
Sensitivity Freq 2-20 khz 
CE2O14
$11.50
Pioneer Dome Tweeter 
25W RMS Ferrofluid Power 
(1OOW System) Spi 95 db/'óW 
Freq 2-20 khz 
CE2O15
$15.50
Foster HO16N17 
Tweeter
5OW RMS (SOW System) Spi 96 db 
Freq 5-40 khz
CE2O16
$18.00
Pioneer Cone Tweeter
6W RMS Ferrofluid. Power Handling 
(4OW System) Spi 1OO db/'/j mt 
Freq 2-20 khz
CE2O17

$4.50

MIDRANGE
Philips AD5O6O/Sq 8 
6OW RMS System Power 
Freq 4OOK-5 hz Spi 90 db 
Res ireq 210 hz 
CE2O65
$27.95
Pioneer Cone Midrange 4
6OW RMS Ferrofluid System Power 
Freq 600-5 khz Spi 99 db/'/j mt 
Res freq 600 hz 
CE2O7O
$9.50
Plessey C13OMO6 Cone 5%
3OW RMS 7OW RMS System. Freq 
12-15 khz. Spi 94 db Res Ireq. 600 hz 
CE2O75
$9.50
Pioneer Cone with Grill
Ferrofluid (voice coil in a fluid) 
8OW RMS System Power Freq 
400-5000 hz Spi 102 db/'/2 mt 
Res freq 400 hz 
CE2O78 
$14.50

Peerless LK1OMDT Dome
JOOW RMS System Power. Spl 91 db
Freq 1-20 khz
ICE2O18

$18.00
Pioneer Cone with Grill
6W RMS (4OW Ferrofluid System) Spl
1OO db/ ‘6 mt Freq 2-20 khz
CE2O19
$8.95
Peerless KO1ODT Dome

i 1OOW RMS System. Spl 92 db
Freq 1.5-20 khz
CE2O2O

$28.75
iNovik Hom Tweeter
f5" X 2 >6" SOW System
Freq 2-20 khz
CE2O21
$9.90
PIE2O Tweeter — Flat-Dual
Driver KSN1O71
Over 1OOW RMS Freq 4-40 khz No
Crossover Needed Designed for 
flush mounting
CE2O22
$24.00
PIE2O Tweeter KSN1O38
Over 1OOW RMS Freq 4-30 khz 
No Crossover Needed
CE2O24
$16.00
PIE2O Tweeter KSN1O16
Over 1OOW RMS Freq 3-30 khz 

o Crossover Needed
E2O26

$18.50
PIE2O Tweeter KSN1O25
Over 1OOW RMS Freq. 2 25 khz. 
No Crossover Needed
CE2O28
$27.00
Foster EIIOTO8 Ribbon
Tweeter
(Dynamic Electrostatic) 80W RM, 
System Power Freq 5-40 khz 
Spl 91 db
CE2O42
WAS $36.50
$18.50

Pioneer White Cone 
Midrange
Ferrofluid 8OW RMS System Power 
Freq 320-6000 khz Res freq 320 
Spi 1OO db/ >/2 mt
CE2O8O
$16.00
Philips ADO21O/Sq 8 Dome
6OW RMS System Power
Freq 550-5 khz Res freq 350 hz
Spl 89 db
CE2O82
$32.00
Philips ADO216O/Sq 8 Domi 
1OOW RMS System Freq 50010 kh:.
Res freq 320 hz Spl 89 db
CE2O85
$45.00
Peerless KU45MRF Cone
8OW RMS System Freq 600-6 khz 
170 hz Res freq Spl 915 db
CE2O9O
$29.50
Peerless KA2ODMR Dome
1OOW RMS System Freq 600-6 kh 
Res Freq 270 hz Spl 90 db
CE2O92
$52.00

WIDERANGE
Foster C1OOKO3 4"
1OW RMS Freq 80-17 khz Res Freq
80 hz Spl 90 db
CE23OO
$11.95
Novik 5-FPS 5"
15W RMS Freq 80-15 khz 4-8 hz
CE23O3
$16.50
Foster C13OKO3
1OW RMS Freq 80-17 khz Spl 90 db
CE23O7
$11.95
Coral 6" 6A25
1OW RMS Freq 60-16 k
CE2315
$12.95
Novik Coaxial 6"
25W RMS Inbuilt tweeter Freq
60-20 khz. 4-8 hz
Grill extra $2 95 HE8811
CE2318
$23.90 «JOwl

ELECTRONIC

WOOFERS
Magnavox 4" 4W
16W RMS Freq 65-14,000 Res Freq
65 hz. Spl 92 db/ K mt
CE21OO
$19.50
PhiUps 5" AD5O6O/W8
low RMS. Freq 40-3 khz 
Res Freq 45 hz Spl 88 db 
CE21O5
$17.50
PhiUps AD7O62O/M8 7"
Twin Cone
3OW RMS Freq 40-3 khz Res Freq
45 hz Spl 88 db
CE21O8
$26.95
Pioneer 8" White Cone
Ferrofluid
3OW RMS Freq 5O-3.OOO Res 50 hz
Spl 99/ >/3 mt
CE2111
$16.50
Magnavox 8MVMK 2 8
(8.30 Replacement) 4OW RMS Freq
40-6 khz Res Freq 35 hz
Spl 95 db/'/j mt
CE2113
$35.50

Novik Triaxlal 6
5OW RMS. Inbuilt tweeter
midrange Freq 70-20 khz. 4-8 hz
Grill to suit $2 95 HE8811
CE232O
$39.95
Novik 9x6 Twin Cone
25W RMS Freq. 40-15 khz. 4-8 hz 
Grill to suit $4 25 AE8813
CE2322

$16.90
Novik 9x6 Triaxial
4OW RMS Freq 40 20 kh. 4-8 hz.
Inbuilt tweeter and midrange 
Grill to suit $4.25 AE8813
CE2323
$39.95
8" Twin Cone-Economy
Full range IO watt 8 hz 
Suitable for ceiling and PA's 
CE2325
$8.50
Magnavox 8WR MK 6 8"
25W RMS. Freq. 45-15 khz
Res Freq 35 
Aust, made
CE2335 j
$23.951

hz. Spi 94 db / >/2 mt

Philips AD8O652/W8 8 *
5OW RMS Freq 50-5 khz Res Freq
39 hz Spl 90 db
CE2115
S29.OO
Peerless KP825WFXPP 8
5OW RMS Freq 32-2.500
Res Freq 32 hz Spl 92 db
CE2116
$49.00
Pioneer IO" Woofer
Ferrofluid square frame 5OW RMS
Freq 25-2.500 Res Freq 25 hz
Spl 96 db/ V2 mt
CE2117
$32.50
Peerless KP1OOWFXPP IO"
9OW RMS Freq 26-2 khz.
Res Freq 26 hz Spl 92 db
CE2118
$57.50
Etone IO" No 118
(Reconeable) 8OW RMS
Freq 30-4 khz Res Freq 30 hz
CE212O
$49.00
Pioneer 12" (Ferrofluid)
65W RMS Freq 25-2500
Res Freq 25 hz Spl 97 db/'6 mt
CE2121

$34.50
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No 1 FOR SPEAKERS
Magnavox 1OWR IO
25W RMS Freq 50-14 khz. Res Freq
35 hz. Spl 95 db / ‘/a mt 
Aust made
CE2345
$29.50
Magnaxox 12WR 12"
25W RMS. Freq. 50-14 khz. Res Freq
30 hz. Spl 93 db/'/r mt.
Aust, made 
CE2355 
$31.50
Etone IO" Twin Cone 
No 119
SOW RMS. Freq. 30-12 khz. Res Freq.
30 hz reconeable
CE235O
$51.00
Etone 12 Twin Cone No 519
1OOW RMS Freq 30-12 khz Res Freq 
30 hz
CE236O
S59.OOjgflBBBh^

CROSSOVERS SPEAKER KITS
4OW RMS 2 way Crossover Freq 
3 khz
CE2614
$5.50 I
4OW RMS. 3 way 2K. 6K Crossover
Freq
CE2615 &
$9.95 1
6OW RMS 3 way Crossover Freq " 
800 hz. 5 K.
CE2616
$21.50 W
Philips ADFI6OO/8
2 way Crossover Freq 1600 hzW^
CE2617 AL

$14.50 1
Philips ADF5OO/45OO/8
3 way Crossover Freq 500 hz. JB 
4500 hz.
CE262O
$29.90 .
ETI4OOO/2 •.
3 way Xover kit Crossover Freq

1800/3 K 1OOW RMS M
K2E2627 f
K1O5.OO Q
'ETI4OOO/1 P*
4 way Crossover Kit 1OOW RMS
CE2637
$200.00 pair

Coral 8SA1
20 cm (8") 3-Way 3-Speaker System

I Kits (One pair)
• Speakers two 20 cm (8") woofers, 
two IO cm (4 ") cone squawkers. two 
6.5 cm (2-1/2") cone tweeters
• Impedance: 852 • Crossover 
frequency 4.000 Hz. 9.000 Hz

• , | 1 • Output sound pressure level 93 dB 
* Prosuam source input 35W

AX • Frequency response 70-20000
V X Hz (281 Air-tight enclosure)

X\^E24OO

$75.00 pair

115 117 Parramatta Rd.. Concord 2137 
(Corner Parramatta Rd & Llovd George Ave< 
Telephone: (02) 745 3077 (two lines)
117 York St.. Sydney Phone 29 2098

AGENCIES Mail Orders: 
POBov 1X5 

Concord 
2137

TRADING HOI RS 
BOTH STORES 
Mon Fri
York St. rhursday 
Saturday

9 am 5.

9am

10 pm
8 pm

12 pm

F Pioneer 12 White Cone 
9OW RMS Ferrofluid Freq 23-2 khz 
Res Freq 23 hz Spl 99 db/‘/s mt 
CE2128

$49.00
Peerless KD12OWFXPP 12
1OOW RMS Freq. 22-1500 hz 
Res Freq 22 hz Spl 94 db 
CE2132
$92.00
Philips AD1225O/W8 12

■ 1OOW RMS. Freq. 40-3500 hz. 
Res freq 24 hz Spl 91 db 
CE2135
$95.00
Etone 12" No 518
Reconeable 1OOW RMS Freq 
30-4000 hz Res freq 30 hz 
Aust, made
CE214O
$56.00
Etone 15" Woofer
Reconeable 1OOW RMS No 418 Fre 
300-3 5 khz Res Freq 30 hz 
Aust made
CE22OO
$99.00

GUITAR^ 
SPEAKERS
Pioneer 8"
5OW RMS Freq 80-10 khz Res Freq
80 hz Spl 97 db/ V2 mt
Huge 1402 magnet
CE2378
$29.50
Pioneer 12"
1OOW RMS Freq 80-6 khz Res Freq
80 hz Spi 1OO db/ V2 mt 
Huge 4002 magnet. 
CE238O 
$57.50

Coral 1OSA1
£ 25 cm (IO") 3-Way 3-Speaker System 
I Kits (One pair)

• Speakers two 25 cm (IO") woofers.
I two 125 cm (5") cone squawkers.
I two 6 5 cm (2-‘^") cone tweeters

• Impedance 852 • Crossover 
frequency 2.000 Hz. 6.000 Hz

I • Output sound pressure level 93 dB 
• Program source input: 5OW 
• Frequency response 40-20.000 
Hz (381 Air tight enclosure)
CE241O

$125.00 pair
Coral 12SA1
30 cm (12") 3-Way 4-Speaker System 
Kits (One pair)
• Speakers two 3Ocm (12") woofers, 
two 12.5 cm (5") cone squawkers. 
four 6.5 cm (2-‘/i") cone tweeters 
• Impedance 852 • Crossover 
frequency 1.000 Hz. 10.000 Hz 
• Output sound pressure level 95 dB 
• Program source input 6OW
• Frequency response: 30-20.000 
Hz (551 Air-tight enclosure) 
CE242O

Cabinets $109.00 
$175.00 pair
Peerless PAS1OO
1OOW RMS 12" Woofer 
Polypropylene dome midrange 
dome tweeter crossovers 
Cabinets not included
CE2422

$379.00 pair
Peerless PAS6O
9OW RMS IO" Woofer - 
polypropylene cone midrange 
dome tweeter crossovers 
Cabinets not included
CE2424
$259.00 pair
Peerless PAS25
5OW RMS 8" woofer polypropylene 
done tweeter crossovers 
Cabinets not included
CE2426
$179.00 pair
ETI4OOO/1
4 way Speaker Kit 1OOW RMS 
The Ultimate Cabinets not included 
CE243O

ACCESSORIES
Speaker Front Clip Mounts 
Set 4 for 1 Box
CE2761
$1.99
Speaker Sealant
2 mts of caulking compound 
sealing woofers etc 
leaks
CE2762
$2.50
Velcro Tape
300 mm of male and female with^|B| 
sticky back for holding grill in
place
CE2763
$2.95 // M

SPEAKER 
CLOTH
AU 5' wide, price per mt x the width
CE2752
CE2754
CE2755
CE2756
CE2757

Black
Brown — striped
Brown
Cream
Brown/Gold

$1O 50 mt 
$1O 50 mt
$1O 50 mt 
$ 650 mt 
$1O 50 mt

INNERBOND
1 yard wide by 1 metre 
CE2764

$3.75
Tweeter Attenuator
CE82O8
Midrange Attenuator 
18W RMS. (6OW System Power) 
CE821O
$5.95 each
Combined Hlgh/Mid
Level control with Leds 18W 
handling (6OW System)
CE8212
$12.50
Stereo 1OO Watt Fader
For controlling the volume of 4 
axtension speakers •
CE82O4 *
$17.50
Mono 1OO Watt Fader '
For controlling the volume of 
extension speakers
CE82O5 A

$11.50 — >
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The Serviceman
—□It

Minor components can cause expensive faults

My main story this month is one of those “how-many-faults-in-one 
set” kind of stories. Because all the faults appear to have been 
due to the same cause, it is an excellent example of just how 
extensive — and expensive — the failure of a couple of minor 
components can be.

The set in question was a Philips model 
K9, one of the first colour sets on the 
Australian market, but an excellent 
performer and usually highly regarded 
by their owners. With ordinary care, 
most of them still have several years of 
useful life ahead of them.

The set had belonged to an elderly 
gentleman who had recently passed 
away, and it had passed to his son. Quite 
apart from the fact that he had always 
been impressed by the set's 
performance, it was of considerable 
sentimental value to him. This 
background was, in part, the reason why 
he did not hesitate to have the set 
repaired, in spite of the cost.

Fortunately, the owner must have 
sensed that it was likely to be a big job, 
because he didn't even bother to call me 
to his house; he simply loaded it into the 
car and brought it to the shop.

NO HEATERS
I set it up on the bench, opened out for 

ready access, and switched it on. Two 
major symptoms became immediately 
apparent; the picture tube heaters were 
not alight, and the power supply began 
to hiccup. I switched off and decided to 
investigate the picture tube problem 
first.

The failure could have been due to the 
power supply being overloaded, but 
experience has taught me that there 
could be another reason. I slid the yoke 
back from its normal position and 
examined the neck of the tube carefully. 
Sure enough, I found what I had feared; a 
tiny neat hole punched though the glass.

Since the picture tube was a write-off 
there was little point in delving any 
deeper into the set until I had contacted 
the owner, given him some idea of the 
likely costs, and giving him the option of 

cutting his losses or going ahead. So I sat 
down and added up what was likely to 
be needed.

A re-built picture tube would be the 
obvious choice, the present day 
Australian standard of these devices 
being very high indeed. The 
manufacturer I deal with has always 
offered a 12-month warranty, but now 
offers a four year warranty for only a few 
dollars extra on the purchase price.

The basic cost, to me ex-factory, would 
be about $120, assuming a normal glass 
allowance of about $80. But there would 
be no glass allowance in this case, 
because the tube was no longer under 
vacuum. (Unless a tube is under vacuum 
the factory cannot test the condition of 
the screen before fitting a new gun. If the 
screen is then found to be faulty a costly 
re-build exercise will have been wasted.)

This would increase the price of the 
tube to around $200, plus cartage, my 
own mark-up, and the cost of fitting the 
tube, which would amount to another 
$100 plus. So we were looking at $300 
plus, with no allowance for what ever

"Now if I can just pull the picture down 
a little, I've got it made." 

else was wrong with the set. I took a 
punt and rounded it off to $350; a figure 
which turned out to be rather 
conservative, in the light of what I 
subsequently found.

Quite frankly, I half expected the figure 
to scare the customer off. I hadn't 
planned it that way, and it was a fair cost 
assessment, but many customers would 
prefer to put a deposit on a new set, and 
pay it off, than slap down $350 to repair 
an old one. But not this one. He gave an 
immediate go-ahead, citing his 
preference for the set and its sentimental 
value as his reasons.

FIND THE CAUSE
So I ordered a replacement tube and, 

while I was waiting for it to be delivered, 
began investigating why the original tube 
had been destroyed in the way it had. I 
had no intention of powering up the new 
tube while there was the slightest risk of 
a repeat performance. (The prospect 
hardly bears thinking about!)

Fortunately, I had a pretty good idea 
what had happened. In fact, readers may 
recall that I described a similar incident a 
few years ago (August 1980) involving a 
Kriesler model 59-1 chassis.

The problem involves the line output 
stage and, more particularly, the line 
output transistor, a BU208 (TS446) in this 
case. An essential part of this section is a 
pair of capacitors, in parallel, from the 
collector to emitter of the BU208. Their 
purpose is to suppress overshoot spikes 
which, otherwise, can generate EHT 
peaks as high as 50kV. It is this voltage 
which punches through the glass to the 
deflection coils.

In addition, the line output transistor 
invariably fails, along with any number of 
other solid state devices, according to 
the whims of the set, and the breakdown 
tolerances of the individual units.

In fact, this part of the set has quite a 
history. Early model sets were fitted with 
two BU108 transistors in parallel and, 
more importantly, only one capacitor, 
mounted on the printed circuit board. 
With only a single capacitor in this vital 
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position, it is not surprising that failures 
occurred. But, strangely enough, these 
were not usually due to capacitor failure, 
but rather to a failure on this part of the 
PCB.

As a result, later models were fitted 
with two capacitors, a .0068/zF and a 
.0039gF or .0047gF in parallel, one in the 
original position on the PCB and the 
other connected directly across the 
transistor terminals.

And what had gone wrong in this case? 
The impossible I suppose you'd call it, 
because both capacitors had gone open 
circuit. I fitted two new ones, along with 
a new line output transistor, and felt 
reasonably confident I could energise 
the new tube with safety.

The tube duly arrived and was fitted 
and then, with fingers crossed, I 
switched on. Nothing much happened 
for a few seconds, though I sensed that 
we had EHT, then the screen lit up with 
full vertical and horizontal scan. And 
boy, did it light up! It was intensely 
brilliant; so brilliant that the beam 
current - and I hate to think what it was 
— was too much for the power supply 
which promptly hiccupped. I switched 
off.

FIRST IMPULSE
This situation was a trifle awkward. I 

needed to turn the set on to do any 
serious troubleshooting, yet I obviously 
had to do something to take the 
excessive load off the power supply. 
Fortunately, the K9 is fitted with a switch 
in each of the G2 circuits to enable 
unwanted guns to be shut down during 
the convergence procedure. I promptly 
switched off all three guns and tried 
again.

This time the power supply held in, but 
there was still a visible raster on the 
screen, which gives some idea of just 
how hard the tube was turned on. 
Nevertheless, I felt I could safely let the 
set run while I made some checks.

More or less from habit, my first 
impulse was to suspect the red, green, 
and blue output stages, TS3O5, 310, 315 
(BF337). That is, until I looked at the 
circuit again and was reminded that it did 
not follow the usual pattern of later 
Japanese sets. These three stages drive 
the grids rather than the cathodes, with 
the luminance information being fed to 
the cathodes; the opposite of the 
common Japanese arrangement.

What was more, the three stages are 
capacitively coupled to the grids, these 
latter having their own bias network. So 
the problem was likely to be rather more 
complex than my first impulse had 
suggested. Nevertheless, something 
impelled me to check the collector 
voltage of each of these stages which 
according to the circuit, should have 
been at 125V.

To my surprise, all three were down to 

a mere 20 volts or so. Were all three 
stages faulty, or were they all being 
wrongly driven? I pulled one transistor 
out and checked it - it was short 
circuited. I checked a second one - it 
was short circuited. And, I need hardly 
add, so was the third.

I replaced all three and switched on 
again, not being quite sure what to 
expect. In fact, there was very little 
change. The collector voltages had risen 
slightly, but were still way down on the 
indicated value. With all three stages still 
in trouble the most likely suspect was 
their common drive unit, the 
chominance demodulator module, 
U280.

DAMAGED IC?
The easiest way to check this would 

have been simply to replace the module, 
but I did not have a spare. However, I 
did have a spare IC of the type used in 
the module (TAA630), and I was 
prepared to take a punt that it was the IC 
which had failed. And for once I was 
lucky; it obviously was the IC and the 
new one brought the three collector 
voltages up to normal.

But that was all it did. The raster was 
still too bright and there was no sign of 
any video content on the screen. These 
two facts turned my attention to the 
luminance chain. The luminance signal 
comes out of another module, U260, via 
pin 4, through the luminance delay line, 
and then to a pair of directly coupled 
transistors, TS291 (BC108), and TS290 
(BD115).

These, in turn, feed the cathode 
network for the picture tube and, being 
directly coupled to it, could upset the 
bias on the picture tube if they were not 
functioning correctly. A few quick 
voltage measurements around these 
stages confirmed my suspicions; the 
collector of the BD115, which was 
supposed to be at 115V, was down to 
only a few volts, suggesting that this had 
also been a victim of the excessive EHT.

I pulled it out and checked it, found it 
was short circuit, and then checked the 
BC108 which proved to be similarly 
defunct. I replaced both transistors, 
wondering just how many more things I 
would find wrong before some video 
appeared on the screen. In fact, that was 
it; I was able to switch on the tube 
screens, establish normal brightness, and 
actually see a picture.

Granted, it was a pretty horrible 
picture because I had done nothing 
about purity, convergence, grey scaling 
etc, but these are routine procedures, 
even if a trifle tedious at times.

The purity adjustment comes first, 
followed by static convergence to line 
up the crosshatch pattern in the centre 
of the screen. I find that, for a new 
installation, the subsequent dynamic 
convergence can upset the static

COLOUR TV 
CHANGE OVER 
MODULES AND 

SPARES

4KA THICK FILMS — ALL $9.00 EA

HMV EMI C211/212
Power supply $38 change over
Horizontal $45 change over
Vertical $22 change over
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 nandpieces 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 Triplers Philips type $11 ea or 10 for 
$100. All Thorn thick films $9 ea.

Send cheque or money order to:

T.T.V.S., 
159 Queens Parade, 

Clifton Hill, Vic. 3068
Ph: (03) 489 1168

Minimum Order J35. PIP $3 
Orders over H00 Post Free.
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THE SERVICEMAN — Continued

convergence, so I content myself with a 
rough static adjustment the first time.

I follow this with a preliminary dynamic 
convergence, then go back to the static 
adjustments and set them up precisely. 
Then I go through the dynamic routine 
again until I achieve the best possible 
results. I also like to keep the set for at 
least a few days, but longer if possible, 
since I find that these adjustments, 
around a new tube, seem to drift a little 
for the first week or so, necessitating a 
further touch-up.

I also like to go over the set and check, 
and usually replace, any minor 
components which experience has 
taught me are prone to failure. The 
components don't cost much, and the 
time taken is usually minimal while the 
set is open on the bench, but it can save 
an embarrassing call-back — very 
embarrassing when the customer has 
paid out $350!

ROUTINE FAULTS
Typical of this kind of fault are three 

resistors in the focus chain, R510 
(6.8MD), R512 and R513 (both 5Mfi). 
These tend to go high, sometimes to the 
point where the focus pot (R511) no 
longer has enough range to produce a 
sharp image. While none had drifted 
seriously in this case, all were out of 
tolerance and were replaced.

In this case I was lucky in that the 
owner was in no hurry, and I was able to 
keep it for a couple of weeks, letting it 
run on the bench most of each day. In 
fact, I did find it worthwhile to touch up 
the convergence after a while, along 
with the grey scale, width, height, and 
linearity adjustments.

In the case of these latter adjustments 
the need for a subsequent touch-up is 
not always due to any drift problems but 
simply to the fact the longer one "lives" 
with a set, the more apparent minor 
errors become. Were it practical, I 
would like to keep many sets for longer 
than the few hours they spend on my 
bench. Unfortunately, even if I could 
afford to do so, most people want their 
sets back in double quick time.

But where a customer is spending a lot 
of money, as in this case, he has every 
reason to expect that the set should 
perform like a new one and, provided I 
have the time, I do my best to achieve 
that.

The owner eventually took delivery, 
paid over his $350, and expressed 
himself as being very pleased with the 
deal, in spite of what it had cost him. For 
my part the charge was, as I intimated 
earlier, conservative. The additional 
labour and components involved in 
curing the secondary faults were a little 

more than I bargained for and, while I 
didn't lose on the job, I didn't make as 
much as I should have.

Which just goes to show how risky 
quotes can be in the service game.

On a completely different note, here is 
a contributed story from Mr J. E., of Bull 
Creek, WA. This is not J.E.'s first 
contribution, one of his stories appearing 
in the October 1982 notes. And on that 
occasion I made a crack about the 
unusual name of his home town, and 
speculated on what the local wags call it.

Significantly, perhaps, J.E. has chosen 
not to elaborate on my speculation, but 
he did preface his story with a short 
history of the town's name. It appears 
that, in the early days of the colony, one 
Henry Bull was given a grant of land 
which included a creek which ran into 
the Manning River, which is a tributary of 
the Swan River. So the suburb which 
now includes this land is not unnaturally 
called "Bullcreek".

Well, now we know. But I still wonder

Anyway, to get back to technicalities, 
here is J.E.'s story.

It is about an AM-FM radio, factory 
fitted in a 1982 Honda Civic. The owner 
seldom used the radio, except to listen 
to the evening 7pm news on 6WF 
(720kHz) when returning from golf. 
Recently he had noticed an annoying 
whistle on this station which became 
very loud when he reached out the car 
window and raised the aerial.

WHISTLING LIGHTS?
One evening, on returning home, he 

turned off the ignition and then noticed 
that, when he turned off the head and 
side lights, the whistle disappeared. He 
also established that the whistle did not 
affect the other stations he normally 
used.

To me this was a real puzzle — the 
head and side lights of a car do not 
normally generate a whistle, yet the 
whistle and other symptoms were easily 
confirmed. I estimated that the whistle 
was around 1kHz to 2kHz, and did not 
change as the set was tuned through the 
station.

The first thing I noted was that sitting in 
the car, with the lights on, and touching 
the aerial made the whistle quite loud, 
but touching it when standing outside 
the car had no effect. So it seemed to me 
that the interference was originating 
from inside the car.

I felt that it was unlikely that the fault 
Was in the car radio itself but, to make 
sure, I sat in the car with a small portable 
radio. As soon as I turned on the lights 
the same whistle appeared in the 
portable when tuned to 6WF.

Then came the first clue. As I moved 
the radio the strength of the whistle 
varied and was loudest with the set near 
the digital car clock or its wiring to the 
light switch. But digital clocks do not 
generally cause interference and, in any 
event, the timing section runs all the 
time, not just when the lights are on.

The clock had been fitted by the owner 
some months previously. In addition to 
the active and chassis leads to supply the 
time keeping section, it had a lead to the 
ignition switch which activated the 
display and a fourth lead to dim the 
display (for night driving) when the 
headlights were turned on.

DIMMING CIRCUIT
The display of such clocks can be 

dimmed by means of a series resistor 
but, when dimmed in this way, the 
brightness becomes sensitive to changes 
in battery voltage. An alternative 
approach is to use a chopper to 
alternately turn the display on and off. If 
the clock used this arrangement, the 
harmonics of the square wave could 
extend into the MF band.

Sure enough, I found an unmodulated 
carrier at about 10kHz intervals across 
the whole of the band. And, while it 
missed most of the local stations it did 
interfere with one other station; one 
which the owner did not normally use.

A 0.1/zF ceramic capacitor across the 
active and chassis leads, at the clock, 
reduced the whistle to a point where it 
was not noticeable except on a very 
weak signal, as when the aerial was right 
down. A similar capacitor fitted to the 
dimming lead had little effect — 
presumably because it was only a 
control wire and did not carry the 
chopped current. To have eliminated it 
completely could have proved a tedious 
job; possibly including shielding the 
clock itself.

The reason the owner had not 
associated the whistle with the clock 
installation was probably because it had 
been fitted at the beginning of summer 
when he drove home without the 
headlights.

Thank you J.M. for a most intriguing 
story. It would be interesting to know 
whether anyone else has ever 
encountered a similar problem. In 
regard to the means and degree of 
suppression, I can only add that, had it 
proved more stubborn, an RF choke of 
some kind, in each lead, plus the 
capacitors, may have been worth trying.

If you have a factual and interesting story 
to tell about electronic servicing, write it in 
your own words and sent it to “The Ser­
viceman”, c/- “Electronics Australia", Box 
163, Chippendale 2008. If the Ser­
viceman uses it in his column, we will pay 
an appropriate fee.
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. the amazing 
BLUE LABEL

SYSTEM 80
There's never been a computer available before with the sophistication of the 
NEW System 80 at such a low price This very popular computer has been 
completely redesigned and in being redesigned it has benefited from earner y ----- -----
products on the market Shortcomings in operator requirements, technology ■ 
improvements, etc have all been taken into account in the design of the new 
system It now includes features normally found in models costing much much ^B
more - computers such as the APPLE and the TANDY
And now you can take advantage of our incredible price slash - save two 
hundred & fifty dollars over last year's price1
Why such a dramatic price decrease9 Because so many System 80 computers
have been sold, the initial huge development costs have been amortised The _ X4005
System 80 now costs us less - so we pass this saving on to you1
But hurry prices must start rising soon The decreasing value of the Australian 
dollar and high inflation means that we won t be able to hold this low. low price 
for too long
Buy now and save1

System 80 Mk II 1
to suit disk based operations

SAVE MOOO
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«6.50 
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This is the superb System 80 computer that is ideal for 
business use. It has a numeric keypad for extra fast 
input plus many other features that are essential in a 
business computer PLUS for ONLY S20 extra, we are 
offering the system complete with the X 1196 B&W 
monitor.
Cat X-4100 ■ System 80 ■ $550
Cat X-11 96 - Monitor ■ $20 (if purchased with the 
X-41OO computer)

NOW $550

BONUS OFFER 
¡THIS MONITOR 
ONLY1$20 WHEN 
PURCHASED 
WITH SYSTEM 

80 Mk II
SAVE $129.50
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look at Dick’s prices 
for quality

AT THIS PRICE!
FAMOUS NAME 
Micropolis 
Disk Drives

You can have from one to four drives, giving up to 1260 K 
bytes (yes - more than a Megabyte) of storage at the 
incredibly low price of only 0.2 cents per byte!
The Micropolis 1043/1023 system represents third 
generation, state-of-the-art minbfloppy disc technology. It 
comes from the Micropolis Corporation, the company which 

has done most to develop the 134mm mini-floppy 
disc as a reliable high density storage medium and 
a worthy successor to the older 205mm disc. At the 
head of the 1043/1023 system is quad density1 
technology, developed by Micropolis. This packs 
no less than 7 7 tracks each of 16 sectors onto each 
disc, instead of the usual 35 or 40 tracks of only 10 

sectors The result is an incredible 315,000 bytes of usual storage on each disc- from FOUR 
to SEVEN TIMES the capacity available on other systems.
With the Micropolis 1043/1023 system you have the highest possible storage capacity for 
outstanding value for money A

Micropolis 1043/mod 2 Drive with S-1 OO control- 
ler Cat X-3205 -

Micropolla 1023/mod 2 add-on Drive Cat X 32O8 $455
CAN ALSO BE USED WITH THE SYSTEM 80 AND OTHER COMPUTERS
SPECIF .CATIONS: 240V 50Hz input power requirements; 315K bytes, formatted, capacity 
per drive, transfer rate of 25OK bits per second; Access time- track-to-track is30ms; Stepper 
motor with lead screw drive. Rotational speed of 300rpm;Recording mode is MFM; Track 
density of 100 tracks per inch (TPI). One per disc surfaces

Cat X3002

321 
THIS IS Y< 
TO GET KI 
SORCERE 
SOILED 31 
FULLY G-
Word P 
Not only i 
It feature: 
a search I 
complete

Dual< 
Cable
Connect two cai 
sette records s 1 
your Sorcere v 
cable - each witl 
control. Ca X 

value
Now a, 
Only



Bargains Computer Bargains

SAVE UP TO $251.00

WAS

$400

DUR LAST CHANCE
HE FABULOUS 
R - SLIGHTLY SHOP 
UT BRAND NEW AND

SYSTEM 80>
Software ”

Invoicing System c.tx.3751 $439
Accounts Receivable ca*x 3756
Accounts Payable $299
General Ledger $299

Datfile c.. x 376o $449

de

\ f0° Australia's most 
popular micro for the

professional is now reduced 
II run CP/M based software.

LIMITED 
STOCK AT 

THIS PRICE!
JARANTEED - USERS GROUP ESTABLISHED

more powerful than most other systems, it s far cheaper!
5 auto text wrap-around, auto checking of drastic commands, 
unction, auto commands & macro programming, etc. etc.
with a 60pp manual.

Cassette

vith this 
t motor 
•3110

16K Expansion 
Pack
Cat. X-11 86
Pack of 8 x 41 1 6 RAMS

NOW $4 095
ONLY 17

siaavno bast*
ikni pwmssi®

ma

2450
KEYTOPS FOR WORD 

PROCESSOR 
Cat X3086 

ONLY $12.50

NOW

$149

Professional Cat X-3761

BIG SAVINGS

Ve' _ -------------------
Wordprocessing $350
Stock Control
& Pricing Cat. X-3750

Payroll Budget $299
Pig Farm
Management Ca, X3

MICRODOS V2.15 Cat. X3555 $49.50
Z BASIC COMPILER Cat. X3570 SAVE $90.50 $49.50
LIBERATOR Cat. X3587 $25.95
JOVIAN Cat. X3588 $25.95
ASSAULT Cat. X3589 $25.95
JUNGLE BOY Cat X3590 SAVE $7.00 $12.50
KILLER GORILLA Cat. X3592 SAVE $12.00 $12.50
STAR WARRIOR Cat. X3643 SAVE $17.00 $12.50
RESCUE AT RIGEL Cat. X3649 SAVE $10.00 $12.50
INSTITUTE Cat. X3661 SAVE $15.00 $12.50
MMS FORTH V1.9 Cat. X3668 SAVE $149.50 $49.50
FORTRAN 80 Cat X3669 SAVE $149.50 $49.50
3DTICTACTOE Cat X3671 SAVE $10.00 $12.50
STARFIGHTER Cat. X3674 SAVE $10.55 $25.95
TYPING TUTOR Cat X3682 $25.50
DEPTH CHARGE
BASIC PROGRAM

Cat. X3686 SAVE $12.00 $12.50

SERIAL LOADER Cat X3689 SAVE $12.00 $12.50
HANGMAN Cat. X3696 $12.50
ALPHABET/RHYME Cat. X3698 $12.50
AUSTAX FORM Cat. X3762 SAVE $22.50 $12.50
DIAGNOSTIC DISK Cat. X3763 SAVE $46.00 $12.50
SHARE MARKET Cat. X3765 SAVE $27.00 $12.50
RAIN ANALYSER Cat. X3767 SAVE $12.00 $12.50
STOCK MARKET Cat. X3768 SAVE $200 $12.50
FEED BUDGET Cat. X3770 SAVE $46.00 $12.50
MAILING SYSTEM Cat. X3771 SAVE $57.00 $12.50
ELECTRONIC SHOP Cat. X3764 $6.50
AMATEUR RADIO Cat. X3774 SAVE $27.00 $12.50
STRIKE FORCE Cat. X3775 SAVE $13.00 $12.50
SPACE ATTACK Cat. X3776 SAVE $13.00 $12.50



Mini Matrix
Printer ..mi 

8argAI ;
We sold hundreds of the previous model 
— and it was only for 204mm paper! This 
model is the same price — but it takes 
standard 240mm paperl If you don’t 
need word processor quality — you can 
save a fortune!

ot

Fan-form paper
2000 sheets continous fan-form paper to suit above printer 6 
(Cat X-3250), and the previous printer (Cat X-3252) 204mm V 
wide with sprocket holes. Cat X-3254 $36.50

\

k.326°

Cat X3253

no*
NOW

S6.96

CO^V

'0-40P

D^yw¡:

standi 

°' «e.

695
’1990. 

NOW

Cat X-3250

ONLY

cP’

Ribbon to suit 
Cat X3251 

$12.50

PRINTER
DOT MATRIX GP80

$495.00

$299Ribbons to suit printer $12.50 ~
Fan-form papen

$36.50 Cat X3254

Cat X3252

‘Daisy Chain* Disk Cable
and data d.sKenes in th? othiXee c.'t ¿32M

Quality 
Disks

value$4995
SAVE 

HEAPS

Fan Form Binder
WOW Now you can protect your precious printouts 
with this high quality binder Will accept fan form paper 
that suits the Dick Smith Mini Printer and the ITOH Dot 
fmoI»Xr^r!n,eK 24 cmm & 204mm wide) Made from the 
Finest Columbian Extruded Polyvinyl’ Cat X-3520

$795

only$5’5
Direct Coupled & 'h Price

Data Phone Modem

ONLY

$199
A truly high performance direct coupled 
modern. Authorised by Telecom - and 
costs less than half that of a comparable 
acoustic modem! Simple plug-in con­
nections, full duplex operation forspeed 
& convenience.
Cat X-3272

Buy soft sectored floppy disks in bulk 
You get 10 floppy disks plus the disk 
library. Cat X-3512

ONLY
Superb Quality 5'/4 tn.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 $^95
VALUE $5r25

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-351 7

Replacement disk insert $ 95
Cat X-3518 $2.95 ■

welcome here

NSW Panamana Rd b Melton St AUBURN

DICK SMITH Electronics
TJ!.i'"™:.?..*' N0RTH "VDE NSW 2"3 TEl I"2’ 3200 »'KSMIT. svonev .„corporateo

T55 Terrace level 
613 Princess Hwy 
O’foal b Adelaide Sts 
818 George Street 
531 Pittwater Road 
147 Hume Hwy 
162 Pacific Hwy 
315 Mann St 
Elizabeth Or b Bathurst Si
lane Cove b Waterloo Rds

BANKST SQ 
BIAKEHURST 
BONDI JCT 
BROADWAY 
BROOKVALE 
CHUU0RA 
GORE Hill 
GOSFORO 
LIVERPOOL 
NORTH RYDE

648 0558
707 4888

211 3777

642 8922
439 5311
25 0235
600 9888
88 3855

ACT
VIC

George b Smith Sts
The Gateway High b Henty St
6 Bridge Street
125 York Street 
Tamworth Ate b Kable Ave 
173 Maitland Rd
263 Kiera Streel
96 Gladstone Street
260 Sydney Road
Nepean Hwy b Ross Smr 
705 Melbourne Road

PARRAMATTA 
PENRITH 
SYDNEY 
SYDNEY 
TAMWORTH 
TIGHES Hill 
WOLLONGONG 
FYSHWICK 
COBURG

32 3400
27 5051

66 1961

21 3800

VIC 399 Lonsdale St
Bridge Rd b The Boulevarde 
Springvale b Oandenong Rds 

QLD 293 Adelaide Street
166 Logan Road 
Gympie b Hamilton Rds 
Bowen b Ruthven Sts

MELBOURNE 
RICHMOND 
SPRINGVALE 
BRISBANE 
BURANDA 
CHERMSIDE 
TOOWOOMBA

67 9834 WA

nth AveFRANKSTON 
GEELONG

383 4465

78 6766

SA
Ingham Rd b Cowley St West End TOWNSVILLE 
Wright b Market Sts ADELAIDE
Mam Souih b FlagsiaH Rds DARLINGTON
Main North Rd ENFIELD

547 0522
229 9377
391 6233
59 6255

38 4 300
72 5722

7AS

Wharf St b Albany Hwy 
William St b Robinson Ave 
Centteway Arc Hay St 
25 Barrack Street

NSW 
CANNINGTON 
PERTH 
PERTH 
HOBART

451 8666 
328 6944
321 4357 
31 0800

298 8977
260 6088

Check with focal store for store hours
Any terms offered are to approved, personal applicants 

through HFC finance Terms not avadabie by Mad Order
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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.

Extra RAM for the DREAM 6802 microcomputer
For readers with the 6802 version of 

the popular DREAM 6800 first published 
in May 1979, this simple circuit modifica­
tion will provide an extra 128 bytes of 
RAM for the cost of four diodes and a 
resistor. Basically new address decoding 
is applied to the existing RAM to shift 
these locations from the original position 
of 0000 to 03FF to a new position of 
0080 to 047F. The 128 bytes of RAM in­
ternal to the 6802 MPU are then enabled 
which occupy the lower locations from 
0000 to 007F. This modification in effect 
provides a 1K memory with 128 bytes 
tacked on top.

The modified memory decoding circuit 
is inserted between the VMA line and 
the input to IC10b, pin 5. Note that the 
circuit diagram on page 84 of the May 
79 issue shows this connection incor­
rectly as pin 3. This should be corrected 
to pin 5. The previously unused two in­
put AND gate pins 4 and 5, of IC12 are 
brought into service; pin 4 connects to 
the VMA line and the output, pin 6 to pin 
5 of IC10b.

The second input, pin 5 of IC12B is con­
nected to a four input OR gate consisting 
of four diodes which connect to address 
lines A7 to A10. When any of these ad­
dress lines is high so is the output of the 
OR gate and pin 5 of IC12B is held high. 
If the VMA line is also high, the output of 

the AND gate goes high. The RAM signal 
is then present on the output of IC10b 
provided the address lines A14 and A15 
are low which in turn produce high out­
puts from inverters IC11a and IC11b.

The 22kfi resistor at pin 5 of IC12b 
holds the input low if the addresses from 
A7 to A10 are all low.

When A7 only is high, the 1K RAM is 
enabled for addresses 0080 to OOFF. 
With A8 high, addresses from 0100 to 
01FF are enabled. A9 high enables ad­
dresses from 0200 to 03FF. A10 high 
enables addresses from 0400 to 07FF, 
however, in this case we are only in­
terested in the address decoding to 
047F.

The remaining modification required is 
to enable the RAM on the 6802 MPU. 
This is internally decoded to be located 
at the addresses from 0000 to 007F. All 
that is required in this case is to bring the 
RAM ENABLE, pin 36, high rather than 
the original ground connection.

The diodes can be located near the A7 
to A10 address lines by drilling compo­
nent lead holes near to the MPU pins. 
The cathode sides of the diodes link to 
pin 5 of IC12b with an insulated wire 
link. The 22kQ resistor can be located 
alongside the IC12 IC, one lead to 
ground and the other lead to pin 5. Since 
pin 1 of IC12a is connected to the VMA

line, this is a convenient point from 
which to take the VMA for pin 4 of 
IC12b.

The copper track at pin 5 of IC10b 
should be broken from the VMA line 
with a sharp knife and a wire run from 
pin 6 of IC12b to pin 5 of IC10b. The final 
modification is to cut the connection 
from the RAM ENABLE, pin 36 of IC1 (the 
MPU) and ground. Pin 36 should now 
connect to the positive 5V rail. Suitable 
points are the MR, pin 3 and the Vcc pin 
8.

M. Hodges,
Aspendale, Vic.

Digital clock monitor with audible output
When servicing digital equipment it is 

sometimes only necessary to know 
whether a clock or gate is producing an 
output. This can easily be determined by 

using the accompanying test circuit to 
"listen" to the suspect circuit.

The problem of listening to frequencies 
which are above audibility is overcome 

by selectable orders of frequency divi­
sion. As shown it can divide by up to 
4096 times, thus dividing a 5MHz signal 
to a mere 1220Hz.

The output under suspicion is fed into a 
7404 TTL inverter (IC1). This ensures that 
the signal is within TTL levels and also 
provides some static protection for the 
following 4040 CMOS counter. The 
counter divides the signal, as already ex­
plained, and the upper limit is set by its 
speed (about 5MHz for the 4040).

This could be increased by adding a 
7490, 7492, or 7493 TTL counter to the 
4040 input to extend the limit to about 
50MHz.

Output from the 4040 is fed to the 
base of a small transistor (BC549, etc) 
which drives a speaker. The level can be 
adjusted by varying the 1500 resistor.

D. Timmins,
Pullenvale, Qld.
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Best bass yet 
fromakit!
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■
Now Peerless introduces another • &usVa''ar 
major advance to kit-set loudspeaker ne and J0’'*
technology, A bass speaker with a rigid .g8-\
polypropylene cone that clearly 
outperforms traditional paper composite ■
cone speakers to provide • Cleaner, tighter bass sound 
reproduction • Low colouration and distortion • High 
efficiency, suiting 25W to 100W amplifiers • Consistent 
rigid panel, low mass speaker cones
Other outstanding features of Danish-built Peerless 
speaker kit■ sets are • Sealed back mid range with 
excellent linearity and low distortion • Latest Peerless 1 " 
soft-dome tweeter • State-of-the-art crossover networks 
• Exceptionally flat response extending to 25.000 Hz

Choose from these EA/Peerless speaker projects:
• PAS 100 12" 3-way 100W (100L)
• PAS 60 10" 3-way 90W (60L)
• PAS 25 8W 2-way 60W (25L) 
includes drivers, crossover, wiring and instructions
Sole Australian Importer, G.R.D. GROUP PTY. LTD.
698 Burke Road, Camberwell, Vic. 3124. Trade enquiries welcome.

N.S.W. VIC. S.A. W.A. CONCORD/6480

Bondi Junction Ballarat Adelaide Nedlands
OansbH f AbSl Pty Ltd P- <02)387 5878
Concord

Turner At^do Pn <053)322042
Camberwell

H F AcObSl c Pn i08) 223 6774
Adelaide

Danish H-F Au a Ptv

QLD.
Ltd Pn (99)386 3564

Election cAgenc.es P' <02)7453077
Crows Nest
Dee.t^ F P’ <02)439 3999
Dee Why

DansnH F lA^tiP*. jd P- <03)82 7348
Cheltenham
9eiandF e - • P. <03.550 2279
Geelong

DansnH F Aust Pty Ltd P” (08)5’ 2’24
Goodwood
Tne AcObSt C Foundry Pn (08) 27’ 0276
Hawthorn

Brisbane
Br sbane Agences 
Abd o Centre
Barunda

Pf> (07)221 9944

Dav d R,an Electron cs P- <02) 982 7500
Wagga Wagga

Steve Bennett A<.j P- (052) 21 60n
Hawthorn

Sobhd Craven Pn (08)2720341
St. Peters

G Mils Stereo
Redditi

Ph (07)391 5606

Ca' Rid j, - F Cf-e P' <069.2- 46’8 T vol H F Pn<03)8’8 8637
Warrnambool
BruCeHenderson Aud0 World Pn (055)62 5’47

Mllron* Pn (08)42 378: ri F Sales Pn (07) 284 2495

DID YOU MISS AN ISSUE?
FEBRUARY 1983: The growing peril of Space 
Debris; Prospects for Cable TV; The Compact 
Disc; Technics “Way” review; Transistor Assisted 
Ignition System; Optoelectronic Trigger; Simple 
Moisture Alarm; Wheatstone Bridge and Decade 
Box; Microbee Personal Computer; The Otrona 
512.
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; 3'A 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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CIRCUIT & DESIGN IDEAS

Composite video signal generator using NOR gates
Obtaining a composite video signal, as 

for a computer display, using discrete 
components, is a difficult task. However, 
exclusive-NOR gates having open collec­
tor outputs and TTL compatibility solve 
the problem since they eliminate the 
need to bias high-speed transistors or to 
interface digital and analog devices in 
systems where only character or 
graphics information is used.

The circuit (a) produces a quality com­
posite video signal. The current through 
resistor R1 determines the output 
voltage. When the sync pulse appears at 
the input, gate IC1a pulls the output to 
ground. During the display portion of the 
horizontal scan, the black output level of 
0.25V results when the output of gate 
IC1 b is held low. This voltage shunts the 
current through R3. When the output of 
IC1 b is high, the current from R3 passes 
through diode D1 to increase the 
voltage across R1 to 1V — the colour 
white on the cathode-ray tube.

Additional features may be incor­
porated in the design as shown in (b). 
Reverse video is obtained by supplying a 
logic 0 to the input of IC2b when 
characters are displayed. Also, tying the 
outputs of IC2b and IC2c together

enables the circuit to blank the 
characters. In addition IC2d helps switch 
the character brightness between two 
levels. When the output of IC2d is high, 
the current through R4 increases the

amplitude of the video-dot voltage 
across RI. The low output impedance of 
this circuit is compatible with the 
75-ohm input of standard video displays.

"Electronics", October 6, 1982

Heavy-duty joystick for the VIC-20
If you need a joystick for use with a 

Commodore VIC-20 computer, here is a 
design for a simple, robust version which 
can be made from quite ordinary 
components.

It is constructed from dowel rod, two 
small strips of wood, five momentary ac­
tion push buttons, and a plastic leg cap 
from a chair. As shown in the diagram, 
the two pieces of wood are made into a 
cross, with a switch at each of the four 
extremities.

The dowel forms the joystick proper,

FIRE BUTTON

MOMENTARY ACTION 
PUSHBUTTONS

with the fifth push button as the fire but­
ton at the top set in the plastic leg cap. 
The wires from it can be taped to the 
outside or run through a hole down the 
centre, if this can be arranged.

The wires from all five switches are in­
terconnected as shown and terminated 
in a "D" type plug to match the "D" 
socket on the computer. Exact wiring 
details to suit the "D" socket are given in 
the Commodore VIC-20 handbook. The 
joystick is operated by placing it on a flat 
hard surface and pushing lightly in the 
desired direction.

P. Campbell,
Bondi Junction, NSW.

Reverse polarity 
protection circuit

Portable equipment, such as 
transceivers, TV receivers etc, designed 
for use with 12V car electrical systems, 
require some form of protection against 
reversed battery connection. One sim­
ple arrangement is a diode in series with 
one lead, and this is completely effective 
but has the disadvantage that between

0.6 and 1V can be lost across the diode.
This can be avoided by connecting the 

diode across the input terminals, with 
suitable polarity, so that it blows the fuse 
with reversed connection. This is effec­
tive and does not introduce any loss, but 
the blown fuse can be very 
inconvenient.

The following approach has neither 
disadvantage. A relay is connected 
across the input terminals, in series with 
a diode, so that it operates only with cor­
rect connection. The main circuit to the 
equipment is then wired via the relay's 
normally open contacts.

R. Pointing,
Redbank Plains, Qld.
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How to obtain better
TV reception: Pt. 2
While nowadays few people believe in ghosts of the spiritual form, 
ghosts of another form are alive and well and haunting TV screens 
across Australia. They can be exorcised though, and the first step is 
to find out where they are coming from.

by LEO SIMPSON

While most viewers are vaguely 
familiar with "ghosts" on the TV screen, 
few have an understanding of how they 
occur and how they manifest 
themselves. It may come as a surprise to 
learn that they may not simply appear as 
a faint image but can have other 
symptoms.

What causes a ghost? Well, as Fig. 1 
shows, ghosts are due to signals which 
arrive at the receiving antenna via a dif­
ferent path to that of the main and usual­
ly strongest signal from the TV transmit­
ter. As the diagram shows, there is usual­
ly a direct path from the transmitter to 
the receiving antenna but there are 
many other paths which are indirect.

Multipath reception
This phenomenon is referred to as 

Ghost signals can take many different paths to arrive at the antenna. Aircraft cause 
ghosts to move and flicker rapidly.

"multipath" reception. Signals are 
reflected from hills, buildings, planes fly­
ing overhead, even cars and buses. And 
if you live close to the seaside, ships 
moored off the coast are a very effective 
source of ghosts! Multipath reception 
also affects FM reception causing audible 
distortion, especially in the stereo mode.

So how does the ghost become visible? 
There are two conditions which must be 
satisfied before a ghost will become ap­
parent on the screen. First, the time 
delay due to the different path of signal 
reception must be about one microse­
cond or more. (Smaller delays can be 
visible as we will describe later.)

Second, and more importantly, the 
strength of the ghost signal as fed to the 
TV set's antenna terminals must be less 
than about 45dB down compared with 

the main signal. To explain this, for a first 
class picture which is completely free of 
any graininess (noise) or interference, the 
signal must be at least 45dB above any 
noise or interfering signal (ie, the input 
voltage to the antenna terminals must be 
178 times stronger).

While this sounds like a pretty tall 
order, we can qualify it by saying that 
ghost signals which are around 30dB or 
more down on the main signal will not 
be apparent most of the time, unless you 
know what to look for.

How do ghosts 
appear on the screen?

While the answer to that question may 
seem obvious, it is not. Generally a 
strong ghost signal will appear as a faint 
image displaced to the right of the main 
image on the screen. Under some condi­
tions though, the ghost image may ap­
pear to the left of the main image and in 
this case it is known as a "leading" ghost. 
A commonly cited reason for this is that 
the antenna lead-in wire is long and 
poorly shielded and is therefore picking 
up a weak signal which arrives at the TV 
set antenna terminals before the main 
antenna signal. However, there is 
another way in which a "leading" ghost 
may occur and that is that the ghost 
signal may be delayed so long that it ar­
rives after the electron beam has com­
pleted a transition across the screen.

In this case it is really a "trailing" ghost 
and it is produced by the next transition 
across the screen and so may appear to 
the left of the main image. Tricky, huh?

One other situation which may cause a 
leading ghost is where the reflected 
signal is stronger than the direct signal. 
This may happen where the receiving 
antenna is in the shadow of a large 
building or hill. In this case the TV 
receiver locks on to the reflected signal 
and the direct signal is a weak ghost.

In the case of a B&W TV set, the ghost 
image may be negative or positive (in the 
photographic sense), depending on 
whether the polarity of ghost signal has 
been inverted in the process of being
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Photo A: Often ghosting may not be readily apparent on a test pattern. This was 
taken with the brightness control advanced to highlight ghosting.

reflected (which changes the phase of 
the RF carrier).

On colour sets though, due to the PAL 
method of transmission, the ghost will 
appear as a faint positive or negative im­
age which "desaturates" any solid 
background colour on which it is 
superimposed.

So where reception is plagued with 
ghosts there will not only be faint multi­
ple images but the picture will appear to 
be generally "washed out".

Sync pulse ghosts
In some instances ghost images may 

not be readily apparent at all but you 
may observe a faint vertical line on the 
screen which does not bear any relation­
ship to the picture information. This ver­
tical line is the "ghost" of the leading 
edge of the horizontal sync pulse. Closer 
examination, perhaps after critical adjust­
ment of the contrast control, will usually 

reveal another faint vertical line which 
will be about one-tenth of the screen 
width to the left of the first vertical line. 
This is the trailing edge of the sync pulse. 
The vertical band between the two lines 
will slightly darken or lighten the colour 
background on which it is superimpos­
ed. This effect is most readily apparent 
on weather maps. We can extend this 
description by remarking that the 
horizontal blanking period may also ap­
pear as additional vertical lines outside 
the sync pulse lines.

The reason why a sync pulse ghost 
may be visible when other ghost images 
are not readily apparent is that, as 
depicted in Fig. 2, the sync pulse 
represents about 30% of the total 
amplitude of the composite video signal. 
Also shown in this diagram is a ghost 
signal which would produce a positive 
ghost image. Fig. 3 shows the same com­
posite video signal together with a ghost 

signal which has been inverted in polari­
ty to produced a negative image. Photo 
B shows a picture where a sync pulse 
ghost is evident but with no other ghost 
image.

Aircraft flutter
Aircraft produce some of the most 

readily apparent and irritating ghost ef­
fects. They are very efficient reflectors of 
TV signals and the fact that they are fly­
ing rapidly makes the ghosts flicker in 
and out of visibility and also traverse the 
screen. In addition, flying aircraft will 
modulate the amount of colour satura­
tion in the sync pulse ghost band and if 
two such vertical bands are present they 
will be seen to rapidly alternate between 
light and dark.

In really severe cases, with a large air­
craft flying low and directly overhead, 
the interference from the ghost signals 
can be so bad that the TV set may 
momentarily lose vertical hold. In most 
cases though, the aircraft causing this 
pictorial havoc will be so far above that 
they cannot be heard inside the viewing 
room! So people on airport flight paths 
have another reason to gripe.

Note that while aircraft may cause in­
terference to television reception 
because they act as an efficient reflector 
of TV signals, they do not cause in­
terference directly by any RF signals they 
may radiate.

So ghosts can be a real problem and 
lessen the pleasure of watching other­
wise first-class program transmissions. 
But there is often a great deal which can 
be done to reduce the incidence of 
ghosts. Even aircraft flutter effects can be 
minimised, as we shall see later in this 
series.

On the negative side though, let us 
decry that "off the cuff" statement made 
by some TV servicemen or retailers hur­
riedly installing a new set that "the 
ghosts will disappear" if the antenna is 
rotated to the right direction. Often, 
there is no "right" direction, particularly if 
you have to deal with more than one 
ghost.

Fig. 3

This diagram shows the timing relationship between the main 
signal and a reflected signal producing a postive ghost image.

This diagram shows the timing relationship between the 
main scanning signal and a ghost signal which produces a 
weak negative signal.
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$4.95

K 5050 Stereo Rack Version $79.50

FOR DESPATCH P&P CHARGES AND ADDRESS DETAILS PLEASE REFER TO OUR AD. ON PAGE

This Great new Kit from EA will be a smash hit with 
all the smashed people at your next party. Fun to 
build. Fun to calibrate and Fun to use. More 
seriously, this unit could save Ilves. A
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STRANSISTOR ASSISTED IGNITION 
WITH DWELL EXTENSION

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!

K 4010 $35.00

THE EVER POPULAR 
MUSICOLOUR IV EA PROJECT

MUSICOLOUR IV

T ■A 4

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.

K5800

ELECTRONIC 
FLOURO 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

ALCOHOL 
BREATH TESTER

K1583 
ONLY 

$29.95
(SEE EA 

MAY 1983)

THE INCREDIBLE SERIES 5000 FROM ETI 
SERIES 5000 1/3 OCTAVE GRAPHIC EQUALIZER

Another brilliant DAVID TILBROOK no compromise design

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 1C 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

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!

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.

K 5001 ........................................................................................... $275.00

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 prove it 

even the best in conventional amplifiers in low fatique, high definition 
audio. Completely uncoloured crisp sound purity.

ffwnniw’
building this project as long as the step

íúlili «
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 
by step instructions are followed.

The ALTRONICS 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 ....

LOUDSPEAKER PROTECTION KIT

$299.00

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. y
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.



How to obtain better TV reception

Photo B: The faint vertical bar about one-tenth of the width of the picture is the ghost 
of the horizontal sync pulse. In most cases it is darker but it may also be slightly 
lighter than the rest of the picture.

The first step you can make to 
eliminate a ghost is to determine where 
it comes from and this you can do 
without going anywhere near the anten­
na. You can do it by taking 
measurements from the TV screen, mak­
ing a simple calculation and then referr­
ing to a map of your area.

Measuring your ghost
The idea behind this exercise is to 

calculate the time delay between the 
ghost and the direct signal from the 
transmitter. It is then possible to 
calculate the difference between the 
path taken by the direct signal and the 
ghost signal. Having done that, refer to a 
map to determine which landmark is 

likely to be causing the reflected signal.
The first part of the exercise is to ac­

tually make the measurement. Ideally 
you should use a dressmaker's fabric 
tape measure which can conform to the 
curvature of the screen and is not likely 
to scratch the screen or mask surround. 
(Watch the metal ends though. Scratches 
on a TV screen may eventually lead to 
tube implosion.

Making the measurement is not really 
as easy as it sounds. While the ghost may 
be all too obvious at your normal view­
ing distance, it may be all too nebulous 
when you are close to the screen and 
the task is complicated considerably if 
the image is moving or constantly 
changing.

And while a test pattern may be ideal 
forjudging many picture parameters, it is 
not the best for ghosts, unless they have 
a short delay. The best picture for ghost 
delay measurement usually occurs dur­
ing news bulletins where sports scores 
are shown on a solid colour background. 
You may have to adjust the brightness 
and contrast controls to highlight the 
ghost.

Even so, you will have to make the 
measurement quickly, before the picture 
changes.

Okay. So you have measured the 
distance across the screen between a 
point on the main image and the respec­
tive point on the ghost image. Lets say 
that the measurement is 60mm. Now 
you have to determine the overall width 
of the picture and because most sets 
have some degree of overscan, this will 
be wider than the physical width of the 
screen.

The degree of overscan can only be 
judged by looking at the screen when it 
is displaying the Philips PM5544 test pat­
tern or an equivalent pattern which has a 
graticule. Note that the edge castella- 
tions of the Philips test pattern are not 
taken into account in measuring the 
screen width. If you can adjust the width, 
reduce the overscan so that picture 
width can be measured precisely. In 
most sets which have no preset width 
control the overscan is usually about 5%.

So, for example, a 48cm diagonal 
screen will have a screen width of 41cm 
and an actual picture width of about 
43cm (ie, about 10mm overscan on each 
side).

At this stage then, we have a ghost 
measurement of 60mm and a picture 
width of 430mm (for a 48cm screen 
diagonal). The actual time taken by the 
electron beam to trace across the pic­
ture is 52 microseconds. To find the 
delay time of the ghost we divide 60 by 
430 and multiply by 52(/xs) to give a 
result of 7.25gs.

2FC, 2BL, 2GB, 2UE, 2KY, 2UW, 2CH 
2WS, 2SM and 2EA have a major problem:
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Whilst AM stations go to great lengths 
to ensure that the signal that they 
transmit is of the highest possible 
quality the problem is, that most 
manufacturers produce tuners that do 
the reverse!
■■maAIVI broadcasts sound great!

The AM section in a typical 
FM/AM tuner has a frequency 
response of about 40-2,OOOHz. This 
makes it OK for news and information 
but music sounds BLECCH.

Audiosound AM tuners cover

20Hz-13kHz-3dB. They have a 
distortion free sound quality that 
subjectively sounds like FM with the 
occasional crackle. And they have a 
UNIQUE STEREO SIMULATOR 
CIRCUIT. Why put up with muddy 
AM quality when the rest of your 
system sounds great?
ma^Remember the first time?

Remember when you replaced your 
tin boxes with true Hi-Fi speakers? An 
Audiosound tuner will make the same 
quantum jump — you can actually 

enjoy AM broadcasting for it’s sound 
quality alone. If your dealer doesn’t 
have these superb tuners, PHONE 
AUDIOSOUND ON 938 2068. 
Audiosound have been transforming 
the quality of AM broadcasts since 
1970. An Audiosound tuner really does 
make a difference. C9OO *AMIQJI

audiosoundy^.

CONTRACTORS TO THE 
AUSTRALIAN BROADCASTING COMMISSION
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X BEST ELECTRONICS SOURCES 
WIRELESS TELEPHONES 
PORTABLE FACSIMILES & 
MICRO COMPUTERS 
(DESKTOP & PORTABLE )

• 50-300 Km Long Distance VHF Mobile/Portable 
Wireless Telephones.

• Cordless/Handy Phone & Citizen Band (CB) 
200/400 channels Radios.

• Amateur Communication Equipments 
(Yaesu/lcom/Kenwood) & Antennas.

• Portable Facsimile Transceiver, Transmit
& Receive Documents/Pictures Through 
Normal Telephone.

• Business/Home Entertainment Microcomputer 
Best Software/Hardware Support, Fully 
Compatible with Apple II, CP/M.

• Car Driving Computers, Automobile/Marine
Electronic Accessories.

All item are ex-stock and prompt 
delivery. For more details, please 
call, telex or write to:

Airmail Order Available

LONG DISTANCE WIRELESS 
MOBILE/ 
PORTABLE 
TELEPHONE
SE-85O

LONG RANGE 
CORDLESS

I IC-2N VHF/UHF 
PORTABLE 

MOBILE 
TRANSCEIVER

WORLDWIDE TRANSCEIVER

inn;
6

PORTABLE 
FACSIMILE 
BY PHONE

TS-430S
AMATEUR (HF/SSB) RADIOS TR-9130

LOW COST
MICROCOMPUTER 
MEMORY 
64K TP 256K 
FULL
SOFTWARE 
HARDWARE 
SUPPORT

PORT-A-FAX

TECHTRON ENGINEERS CO PTE LTD 
10, Anson Road, #02-97A, Ist Floor, International Plaza, 
Singapore 0207. Republic of Singapore.
Cable: MICSYSTEMS' SINGAPORE
Tel: 2209442/2237618 Telex: RS 20067 MITECH

TO THE ELECTRONICALLY 
MINDED. (Professionals, 
Hobbyists, Students & Enthusiasts.)

We carry a wide range of Multimeters, Calculators, Soldering tools, Transformers, 
Cables, Instrument boxes, Computer Connectors, TV Aerials, Components and just 
about anything you may require.

HILLS 
TV 

AERIAL

MULTI - 
METERS

• UNIVERSITY
• FLUKE

• CASIO
• HEWLETT 

PACKARD
• TEXAS 

INST.

CALCULATORS

WELLER 
ROYEL

SOLDERING 
TOOLS RADIO 

DESPATCH 
SERVICE

“QUALITY COMES FIRST” has been our trading 
principle for many years. This enables us to give you the 
best in service and the best in products...ensuring durability 
in what you buy and your own guaranteed satisfaction.

MAIL ORDERS TO RADIO DESPATCH SERVICE
869 George St., Sydney 2000 Tel. (02) 211 0191 • 211 0816

869 George St., Sydney 
NSW 2000 (Near Harris St.)

Tel. 211 0816
211 0191

Open: Mon-Fri 8.15am to 5.30pm 
Thursday night late shopping 

till 8.30pm Sat 8am to 11.45am
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How to obtain better TV reception

The signal path difference is obtained 
by multiplying the time delay by the 
speed of light (300,000km/sec or 
300m/^s) to give a result, in our exam­
ple, of almost 2.2km.

Now remember that this distance of 
2.2km represents the extra distance that 
the ghost signal has travelled in arriving 
at the antenna. It could, for example, 
have been produced by a hill or building 
1.1km immediately behind the antenna 
(or behind the transmitter). But there are 
an infinite number of points on an elipse 
which can satisfy the condition of 2.2km 
extra signal path. To draw this elipse you 
will need a large road map.

Lay the road map out on a large piece 
of scrap plywood or cardboard and fix it 
in place with a few strips of adhesive 
tape. Now accurately mark the site of 
the transmitter tower and your antenna 
with drawing pins. Note the scale of the 
map and attach a piece of string to the 
two drawing pins which is exactly 2.2km 
longer than the distance on the map bet­
ween the transmitter tower and the 
receiving antenna.

By placing a pencil in the loop of string 
so formed, it is possible to draw an 
elipse with centres at the transmitter 
tower and the receiving antenna. If you 
can use the trammel method to draw a 
more accurate elipse, well and good, but 
the pencil-and-string method is good 
enough for this purpose. Fig. 4 shows 
how the elipse would appear and any 
large building, structures or hills lying on 
the path of that elipse could be the 
source of your ghost.

Of course, if you have more than one 
ghost and more than one TV station, the 
process should be repeated to find all

The ellipse 
represents the 
locus of all 
possible points 
which may 
produce a given 
time delay for a 
ghost appearing 
on the screen. It 
should be plotted 
on a large and 
accurate map.

possible ghost sources for all stations. 
This could turn out to be a complete can 
of worms but usually, even if you have a 
bad case of ghosts, you will end up with 
two or three major sources. In the 
author's case, for example, there is a 
water tower some 200 metres away, a 
high ridge behind the antenna about two 
kilometres away and an even higher 
ridge some six or seven kilometres away. 
The last source produces a long duration 
ghost while the first produces a very 
short (about 0.5cm on screen) duration 
ghost which produces a slight halo effect 
around images. In fact, this halo effect 
could easily be mistaken as a symptom 
of "ringing" in the video circuitry of the 
set.

The example quoted above is really a 
fairly easy one to plot, but if you are a 
long way from the transmitter and the 
ghost distance is relatively short you will 
require a large scale map and accurate

work to be able to pinpoint the ghost. 
And remember, as Fig. 1 shows, the 
ghost may be a reflection from behind 
the antenna or may result from the signal 
glancing off a large building or structure 
almost in line with the transmitter.

In this latter case you are really stuck 
with it and nothing can be done, short of 
moving house.
Conclusion

In telling you in some detail how 
multipath reception appears on the 
screen we have appeared to have given 
no clues at all on how to get rid of 
ghosts. Well, there are a few clues here 
but you need to know about the direc­
tional characteristics of the different 
types of antennas before you can decide 
which one suits your purpose.

Next month we shall discuss the prin­
ciples of antenna operation and talk 
about specific types, such as yagis and 
log-periodics. ®

7

mix

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 

SP'

o0'
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 ¿1*/ 
today. __
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only $79
6 Colours

□niy$698VALUE
$4Ç50

STANDARD

Cat AV6501
STANDARD

Keyboard

Cat YC1300>4 Low output impedance prior to termination resistors, enabling up to

Cat. AV6502

ROM 
RAM 
BASIC
Video 
Diwlav

•5 A level dependant closed loop response or Gamma control I’Cor«’) 
• 6 Clip on negative going signals at -67 volts into 75 ohms to prevent 

sync errors owing to overshoot.

works well.
SPECIFICATIONS

• 1 Maximum enhancemant, not lau than +8.3dB 9 2MHi
•2 Enhance di tabi ad I By put) ratponta. DC to 5MHi, -0.6*1.OdB.
•3 Colour Subcarrier OdB notch frequency, tuneble to 4.43 MHx. —/♦ 

O.BdB, all Bettings.
•4 Amplifier group delay, lets then 0.075uS
•5 Signal handling capability not lets than 1.35 volta p p. (Sync, ii 

clipped first.
•6 Power 12V AC 9 100mA
• 7 Controls. ON/OFF, ENHANCE. ENHANCE/BYPASS SWITCH. 
CORE/GAMMA CONTROL

•8 Input connector. RCA socket
•9 Output connector, RCA socket x 3
DESIGN FEATURES

• 1 A unity gain notch at the colour subcerner frequency, whose purpose 
is to prevent chrominence to luminence errors et high enhence levels.

• 2 A closed loop configuretion with leed tag compensation to achieve 
stable, well defined gain

• 3 DC coupling, elimineting large capacitors in series with the video

STANDARD 
Ibtech BASIC is compatible
APPLE II BASIC. Most

1920 blocks (low rmolutlon) In 40 x 48 
array. 53760 dot» (blob raadutlon) in 
280 x 192

[ VIDEO STABILISER
। As many of you know, many video tapes — especially from the USA 

have the sync pulses suppressed to prevent unauthorised copying of
I the original dub. This process is fine because it hinders unauthorised 
| re-recording (dubbing) of material. It is annoying thou^i when you 
■ hire the original and find that the ''Copyguard" is causing problems 
* with your TV. The AV6502 re-inserts the sync pulses automatically 
| and restores stability.
। WARNING! The AV6502 is intended soley for the use above.
- Whilst the AV6502 will virtually remove copyguard on a tape copy 
J (and hence restore the picture) it is against the law to unlawfully 
I copy copyright material.

Jaycar has had designed a high quality, high performance Video Enhancer . 
which is specifically for the Australian 625 line 50 frame PAL-D system. ' 
As far as we know it is the ONLY Australian-designed, Australian-built unit | 
available!! .
But, guess what? The Jaycar AV6501 Enhancer is CHEAPER than its I 
inferior imported Asian counterparts!! |
This unit is professionally designed and University tested! It works and it a

CDHPUTER 
SEnSfiTlCH MICRO­

PROFESSOR II 
OUTSTANDING!

Low cost colour computer 
with APPLE compatibility

NOTA KIT 
BUILT, TESTED 

AND GUARANTEED 
KIT VERSION 
ONLY $39.50

Cat. No. DESCRIPTION OF KIT Ref. PRICE
KA1300 FUZZ BOX COMPLETE EA 1/81 S 19.50
KA1320 LE GONG EA 3/81 S 13.95
KA 1346 PC BIRDIESSHORT FORM EA 5/81 S 14.95
KA1370 PHOTON TORPEDO EA 9/81 S 29.50
KA1400 METRONOME EA 1/82 S 16.95
KA1402 EPROM PROGRAMMER E A 1/82 S 59.00
KA1406 CUDLIPP CRICKET SHORT FORM EA 2/82 S 12.50
KA1408 DIGITAL STORAGE CRO ADAPTOR EA 2/82 $110.00
KA1430 VOCAL CANCELLER EA4/82 S 19.50
KA1432 VOX RELAY SHORT FORM EA 4/82 S 14.50
KA1450 GUITAR BOOSTER EA 6/82 S 14.50
KA1452 SUBWOOFER MOSFET AMP EA 7/82 S 79.00
KA1454 SUBWOOFER ENCLOSURE EA 8/82 S 79.00
KA1476 STEREO SYNTHESISER SHORT FORM EA 9/82 S 39.50
KA1478 STEREO SYNTHESISER COMPLETE EA 9/82 S 49.50
KA1482 POWER UP KIT COMPLETE E A 11/82 S 39.50
KA1484 SUPER SIREN SHORT FORM EA 11/82 S 5.00
KA1490 BOGGLE GOGGLES EA 12/82 $ 9.50
KA1492 PH METER LCD EA 12/82 S 69.00
KA1494 PROBE FOR PH METER WITH BUFFER S 69.00
KA1498 AM WIDEBAND TUNER EA 12/82 $249.00
KA1500 LED HEAD SHORT FORM EA 1/83 $ 9.95
KA1510 STEREO SYNTHESISER SHORT FORM EA 4/83 $ 11.95
KA1515 ALIGNMENT KIT AM TUNER EA 3/83 S 7.95
KE4050 50 WATT AMP MODULE ETI480 $ 23.00
KE4052 100 WATT AMP MODULE ETI480 $ 27.00
KE4064 PREAMPLIFIER MODULE ETI480 $ 30.00
KE4090 GENERAL PURPOSE PREAMPLIFIER ETI445 $ 7.99
KE 4092 AUDIO LIMITER ETI446 S 12.00
KE4094 BALANCED MICROPHONE PREAMPLIFIER ETI 449 $ 5.50
KE4105 CAR ALARM ETI330 S 29.50
KE4205 LED LEVEL METER ETI458 $ 59.00
KE4206 MC MOVING COIL PREAMPLIFIER ETI478 S 26.50
KE4207 MM MOVING MAGNET PREAMPLIFIER ETI478 S 19.50
KE4210 MOSFET AMPLIFIER ETI 477 S 59.00
KE4220 150 WATT MOSFET AMPLIFIER ETI499 $ 79.50
KE4222 150 WATT MOSFET PREAMPLIFIER ETI498 S 39.50
KE4225 BRIDGING ADAPTOR ETI479 $ 9.95
KE4405 +/- 15 VOLT POWER SUPPLY ETI581 S 17.50
KE4410 POWER SUPPLY 13.8 VOLT/10 AMP ETI160 $ 79.50
KE4505 SOUNDBENDER SHORT FORM ETI492 $ 24.50
KE4552 UHF CONVERTOR ETI 735 $ 32.50
KE4554 VIDEO MODULATOR ETI760 S 12.99
KE4560 LOW OHMS METER ETI 158 $ 29.50
KE4570 POWER SUPPLY 0 30 VOLTS 1 AMP ETI162 S 49.50
KE4600 MODEM SHORT FORM ETI644 S169.00
KE4602 MODEM COMPLETE ETI644 $199.00
KJ6502 SYNTOM DRUM SYNTHESISER KIT $ 36.50
KJ6508 CHORUS GENERATOR KIT $ 69 95
KJ6510 SHORT FORM IONISER KIT $ 14.50
KJ6511 FULL IONISER KIT $ 29.50

64K OF RAM SUPPLIED STANSPECIFICATIONS
R6S02

Mor» than 90 Instruction* strongar than STANDARD

X 
m

*Most Apple Soft II BASIC programs will run on the MPF II.

O 
X 
m

240VAC 
COOLING 

FANS

TWO POPULAR SIZES 
12 WATTS - 80x80x42(d>

$24.95 Cat. YX2510
13.5 WATTS 119»119x25(d)

videa monitor O

Cat YM2000

Screen — 12"
Display area 80 char­
acters by 24 lines
Input - RCA 
Bandwidth - 1 0Hz- 
20MHz
Input sig. 0.5 to 2.0 
pp composite, sine neg.
240V AC & 12V DC
Weight 8.6 kg

199
green screen

MICON DATA CASSETTE
Cat. YD1950 ONLY $49.50
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IR 20 Passive Infra-Red Detector
A truly extraordinary device. The passive 
IR detector is the classic adaption of mil­
itary hardware for commercial use. This 
device is basically a box measuring 96(W) 
x 102(H) x 66(D)mm. On the front face is 
a "window" with a deep red IR filter across 
it Directly behind the window is a high gain 
IR "antenna" or "lens" (choose which word 
you prefer). At the focal point of the antenna 
is a super-duper IR photodiode.
The heat radiated from a human body can be 
detected up to 20 metres away! The unit will 
operate reliably over a very wide temperature 
range and is not nearly as subject to the 
annoying "false triggering" found so often in 
microwave or ultrasonic surveillance systems. 
The microchip electronics in the unit ensures 
further reliable operation with a "memory 
latch" system. A LED on the panel indicates 
that the unit has been triggered.

Specification

lewtisnu)!) 
t.iiM)t' zone's

28 PIN
IC SOCKETS
YOU MUST BUY THESE FROM US!!
WE DARE YOU TO FIND THEM FOR LESS!!
Buy in bulk and save!! NORMALLY 
NOW 30cents each 10 up

20cents each 100 quantities!!
15cents each 1000 up

Quality US-made Robinson-Nugent 
All prices include sales tax!!

FROM 
ONLY 
15CENTS!!

SAVE A 
FORTUNE

60c & 55c 10+

Cat PI6507

Cat. LA5010

0^1

EXPERIMENTER 
BREADBOARDS

Will directly interface with 90% of 
existing alarm systems. . .

Cat 
Cat. 
Cat. 
Cat 
Cat

1N914 DIODES - INCREDIBLE SAVINGS
The 1N914 (or 1N4148 if you like) is probably the most popular diode in the 
history of electronics. We probably use over 1,000,000 a year ourselves!!
We have made a bulk scoop purchase and for JUNE ONLY we can pass them on 
at great savings!
Because they are so low in price anyway, we must sell in minimum lots of 500.

PB8810 WBDN 100 holes $3.45
PB8812 WBTN 640 holes $10.95
PB8814 WB2N 840 holes $16.95
PB8816 WB4N 1680 holes $29.50
PB8818 WB6N 2420 holes $45.00,

VALUE! I
HEAVY DUTY MAINS FILTER

Cat. No. 
ZR1100

Description* 
1N914/1N4148

Prices INCLUDE sales tax!!
* The glass envelope is really

500
0.035

1,000
0.028

10,000 
0.02

too small to have markings, however some are
branded. We reserve the right to supply units that are the same size as the 1N914/ 
1N4148 but are electrically superior.

PCB MOUNT A A| 25
SCREW FROM ?
TERMINALS I '•
We now stock two (2) types of 4 way and 8 way. Great for the * s.
rugged connection of 240V or other heavy duty wiring to PCB’s s.

^4°^ 
^■So

FROM

when solderless disconnection may be required at a later date.

4 way Cat. HM3207
8 way Cat. HM3208

PRICE $1.25
PRICE $1.95

EXPERIMENTER'S MAGNET KIT
Magnets never cease to amaze — yet most of us know very little 
about them.
With this in mind Jaycar has had a special "Magnet Kit" produced. 
The kit contains: 2 very powerful Ceramic magnets, flux concentra 
tor, pole pieces and a short manual written by experts in magnetism. 
Magnet experiments are also shown as well as a technique to actually
make your magnets stronger!! - —
Cat. KJ6512 C JB QSONLY
BRILLIANT!!!
New range of Super-Bright LEDs! Due to the incredible demand 
for our 200mCd super-bright LED, we have increased the range 
available. Now you can get super-bright in green & yellow as 
well as a new massively powerful 500mCd redl This new red 
LED will give you 500mCd @ 20mA or -wait for it - ONE CAN­
DELA of light at 40mA! Remember, a typical 15 cent 5mm red 
LED gives only 1.8mCd at 20mA, the difference is staggering!
Cat No. 
ZD1790 
ZD1792 
ZD1794 
ZD1795

Description
200mCd SB Red LED
500mCd SB Red LED
BOmCd SB Green LED

1-9
$ .69 
$2.95 
$ .95

160mCd SB Yellow LED $ .95

Keep your precious (and expensive) 
magazines in order for easy references. 
Smart blue colour with gold lettering. 
Heavy gauge and richly chromed metal

10+
$ .62 
$2.50
$ .85

$ 85 MAGAZINE
BINDER

fittings. Cat BB7000

LOW IMPORT PRICE 
ONLY $4.95
4 up $4.50 each

■ A 0% SEE THE OTHER JAYCAR ADS■ «Wwff IN THIS MAGAZINE FOR OUR
JMI STORE ADDRESSES AND• • WWW PHONE NUMBERS. .. .

There are an enormous number of Desk­
top micros now having problems with mains 
borne interference.
Our MS4002 filter has been invaluable 
where mains interference is only marginal 
problem. This unit (illustrated) costs only 
$14.50 and is supplied with full data.
For much more serious problems, or when 
a free standing unit (not illustrated) is re­
quired the MS4004 is ideal. It will pass 2 
amps (conservative) at 240V AC. This unit 
is a grey painted metal case that plugs into 
a standard mains socket. On one end of the 
case is an unswitched 240V outlet. Virtually 
the only thing that comes out of this 
socket is mains. All frequencies above 50 
Hz are very heavily attenuated. Ideal for

9 VOLT BATTERY HOLDER/

NEW

$14.50
$99.00

problem areas.
Cat MS4002
Cat MS4004

ON LY $2.95Cat. PH9232

common source 
The problem is.

The 216 cell 9v battery is a 
of power for many projects.

CONNECTOR

ONLY $2*5

however that they are difficult to mount. 
You usually end up letting the battery bounce 
around the box tethered to its battery snap. 
This great unit (pictured) enables you to secure 
the 9V cell as well as connect to it. Great for 
any portable equipment!
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Build this simple 
fridge door alarm
Do you have household members who hold the refrigerator door 
open longer than they should? It’s always a temptation — 
especially for children — to hold the door open whilst deliberating 
over chocolate cake, ice cream, soft drink or various other non- 
nutritional products.

By COLIN DAWSON

When the refrigerator door has been 
left open for about 20 seconds — or, 
more correctly, when the light has been 
on for 20 seconds — this EA Fridge Alarm 
will emit a series of reminder beeps until 
the culprit closes the door.

A major advantage of making the 
device light-activated is that it is 
therefore completely self-contained; it 
does not need to be connected to the 
electrical wiring of the refrigerator. 
Another advantage is that it makes it dif­
ficult for the "smartie" to circumvent the 
alarm. There is no on-off switch and the 
natural impulse to snatch the alarm out 
of the refrigerator achieves nothing; it 
will remain triggered by the ambient 
light.

(If the door has to be held open 

legitimately for a long period, as when 
cleaning the refrigerator, the simplest ap­
proach is to pop the alarm into a 
drawer.)

Mind you, we would assume that any 
economy-minded EA reader will have 
already tilted the fridge back slightly so 
that the door closes automatically once 
it is left. This avoids the necessity of yell­
ing at wife and kids to "close the 
blankety-blank fridge door."

The sound is actually provided by a 
piezoelectric transducer which is quite 
compact and remarkably efficient. The 
whole circuit has a quiescent current of 
only 4/zA and even when sounding the 
alarm draws less than 400/zA.

The transducer first came to our atten­
tion as part of the Voyager car com­

puter, where it is used for a number of 
aural warnings. Similar devices are used 
in electronic clocks and watches.

The plastic encapsulation of the 
transducer has two integral mounting 
lugs and the whole package is about the 
size of a 50 cent coin. It is manufactured 
by Toko and should be available through 
major kitset suppliers at about the time 
this issue goes on sale.

In the Voyager car computer, the 
transducer has a quite pleasant chime 
sound. Controlled by the micro­
processor, the waveform has a rapidly 
decaying amplitude after an initial high 
level. Because we wanted to design the 
circuit with only one IC, it was not possi­
ble to duplicate this effect.

Two oscillators
On the other hand, a single tone is not 

as attention-getting as might be 
desirable, so we provided for a more 
complex sound by feeding the 
transducer with signals from two 
oscillators operating at different frequen­
cies. This sound is then switched on and 
off by means of a third, low frequency, 
oscillator, giving a succession of beeps.

Below is a view of the assembled PCB while at right is the prototype housed in the 
optional plastic zippy case. Power is supplied by a 9V battery.
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Although the project has been design­
ed to fit into the smallest size "zippy" 
box, a box is not at all essential. In fact, 
we simply put the project in a sealable 
plastic "zipper" bag. This prevents con­
densation from interfering with the 
operation of the circuit, without 
diminishing the effect of the buzzer.

Depending on the frequencies chosen 
for the first two (signal) oscillators, the 
alarm can be given a simple digital clock 
style beep, or a somewhat more 
dramatic "emergency" style warning.

In normal circumstances putting a bat­
tery power supply in a refrigerator 
would be a questionable practice — the 
performance of the battery might be 
reduced to such an extent that circuit 
operation might be prejudiced. 
However, tests have confirmed that no 
problems will arise with this circuit, since 
it has such a low power consumption. In 
fact, the battery can be expected to last 
for at least its shelf life, depending on 
how often the alarm is triggered. This 
should give a service life measured in 
years.

Most refrigerators have an internal light 
which is activated when the door is 
opened. This is used to trigger the circuit 
by means of an LDR (light dependent 
resistor). In cases where no such light is 
fitted, the ambient light will usually be 
sufficient to trigger the alarm.

We have used a 20 second delay bet­
ween the light coming on and the alarm 
sounding and this is probably a realistic 
period. However, it can easily be altered 
to any period between zero and a few 
minutes. In fact, this aspect of the cir­
cuit's operation gives it the potential to 
be adapted to "egg timer" applications.

By replacing the LDR with a switch, the 
alarm would wait for the predetermined 
period after switch on and then sound 
the reminder until switched off.

The Toko transducer appears to be 
most efficient at about 1.5kHz, sug­
gesting that this would be the ideal 
operating frequency. Since it has more 
than sufficient volume for the applica­
tion, however, some may prefer to 
sacrifice some efficiency in favour of a 
more pleasant tone.

While there are several ways in which 
the output of the two signal oscillators 
could be mixed and applied to the 
transducer, we found the simplest ar­
rangement was to connect the 
transducer between the two oscillators.

Circuit details ■
Operation of the circuit is quite straight­

forward. The oscillators and trigger cir­
cuitry are provided by a 4093 CMOS 
quad NAND Schmitt trigger IC. Each 
NAND gate in the package has two 
Schmitt trigger inputs. This differs from 
the normal NAND gate in that there is 
defined hysteresis in the triggering levels, 
ie, triggering on an upwards transition

The circuit is triggered by the LDR while IC1c and IC1d drive the buzzer.

PARTS LIST
1 Printed circuit board, 32 x 75mm, 

code 83al6
7 Light dependent resistor (LDR)
1 Miniature piezoelectric transducer 

(Toko PB-2720 or equivalent)
7 9V battery (Eveready 216 or 

equivalent)
1 Battery snap connector to suit
1 Plastic box 28mm x 54mm 

x83mm (optional)

Check the polarity of the IC, diode and electrolytic capacitor before soldering 
them into place.

occurs at a different level to triggering on 
a downward transition.

The difference in triggering levels is 
typically 2V with a 9V supply. Although 
the advantage of this hysteresis may not 
be immediately apparent, it enables a 
considerable saving in the number of 
gates required.

The logic conditions for any NAND 
gate are such that the output is low only 
when both inputs are high. For any other 
combination of inputs, the output will be 
high.

This allows us to use any one input pin 
as a control. Taking this pin low effec­
tively inhibits the gate because the out­
put will always be high regardless of 
what happens to the other input. In fact, 
IC1a is used in exactly this way with pin 1 
serving as the alarm control.

The control voltage is actually derived 
from a voltage divider consisting of the 
LDR and a 100kfi resistor. When little or 
no light falls on the LDR its resistance is 
high (hundreds of kilohms or even

1 4093 CMOS quad two input 
Schmitt NAND gate IC

1 1N4148 diode
1 4.7pF/10V electrolytic capacitor
1 0.1 pF monolithic capacitor (see 

text)
2 .01 pF greencaps (see text)

RESISTORS (AW, 10%)
7 x 6.8MEÌ, 7 x 4.7MQ, 1 x 100kQ, 1
x 56kEi, 1 x 47kQ 

megohms). This means the voltage at the 
divider tap is low.

When the refrigerator door is opened 
and the LDR is subjected to a relatively 
high level of light, its resistance will fall 
to a few hundred ohms. Consequently, 
the control voltage will rise and even­
tually exceed the gate threshold of IC1a.

Rather than couple the control voltage 
directly to pin 1, it is first passed through 
a delay network consisting of a 4.7MQ 
resistor and a 4.7gF capacitor. About 20 
seconds after the light is switched on, 
the voltage on pin 1 will exceed its 
positive threshold and IC1a will be gated 
on.

This condition represents the triggered 
state for the alarm. When the 
refrigerator door is closed and the alarm 
condition no longer exists, we want the 
alarm to cease immediately. This means 
defeating the 20-second delay, and this is 
achieved by the diode across the 4.7MQ 
resistor.

A charge path exists through this diode
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GIVE AWAY SALE
Z , Prices so low, they’ll astonish you

only

ULTRA-HIGH QUALITY 
KEYBOARDS AND 
NUMERIC KEYPAD
MODEL *^^80*82

NICAD BATTERIES 
GET THE CHOP!!
We want to clear our 
stocks of high quality 
Yuasa and SAFT nicad 
batteries. Get in for your 
chop!!

Yuasa AA 500mAH

SAFT Sub-C 1.2AH

SUPERPOWER
DIODES
Scoop purchase of 
these 100V/250A

1 power diodes. Type 
70U10P. Normally 

\\selling for $29.00 each, 
we are giving them 
away for only:

’12^
5 for $55.00

Top quality from 
International Rectifier (IR)

Rheostat: 
15Oohm/25W 
Massive saving on 
these ceramic body 
shaft rheostats.
Normally $12.00 each. 
Look at the savings.

The PREH ‘Commander’

SAFT Type C 2.0AH

SAFT Type D 4AH

SAFT D plus 'A 7 AH

.............$2.30
10 for $21.00
.............$4.50
10 up $41.00
.............$4.95

$45.00
.............$8.50
10 for $76.00
...........$14.50

LATEST TYPE SEALED 
LEAD ACID BATTERY.
Virtually indestructible. Made by 
Gates (USA). 2.0V / 5.0AH 
Rechargeable. Great for Glow 
Plug engine starting. $ «

^each

each

from West Germany
These superb keyboards provide the standards of performance 
normally associated with equipment costing many thousands of 
dollars. Using superior membrane technology, the Commander 
keyboards provide full travel keying - essentail when the keyboard 
is in frequent use Precision West German technology is now 
available at an amazingly low introductory price
Connectors available at $4.00 ea.

I FULL TECHNICAL DATA ON REQUEST

IC PRICES GET THE CHOP!!
We’re desperate to clear stocks so your reap th\/ 
benefit!! xx

240VAC 
Motor

2716-4 EPROMS

6116-P3 STATIC RAM

Scoop purchase 
of these open 

frame motors. 
Approx 6,000 rpm.

4001 -A CMOS

4013-BCMOS

00 
each

were 
$18.00 4020-A CMOS

.... $3.99 each
10 for $37.00 

.... $7.00 each
10 for $63.00

10 for $1.00
100 for $9.00 

.........40C each
10 for $3.50 

100 for $30.00 
... 10 for $2.50 
100 for $22 00

Terminal Sacrifice!!
[Heavy duty industrial terminal block 
'manufactured by Klippon. Type SAK4. 750V, 
36A, 38 way. Normally selling for $30.00 each.

qO“
miiuint

Limited quantity!!!

NEON DISPLAY
6 Digit orange neon display (as used in pinball 
machines etc). From Cherry of Waukegan USA. 
18mm characters, 160VDC. Normally over_____
$30.00 ----------------

S800 

S6.S0 
10 up-
PLEASE NOTE: ALL OUR PRICES
INCLUDE SALES TAX!!

Transformer 
Bargain
Fully encapsulated 
power transformer.
240V primary. 24V CT 
secondary (12 volts a 
side), approx 2A plus

.00
each

MINIWATT Heatsinks 
Pre-drilled for
5 x TO3 Transistors
L 152mm 
W 135mm 
H 60mm

„a QO" ONLY $5ea
NEVER AGAIN!

Bridges Under 
wholesale price!
High quality 40bV/10A 
bridge rectifiers from 
International Rectifier 
(IR). Normally $3.00. 
We’ve chopped 
the price?!

SHERIDAN 
ELECTRONICS 
164-166 Redfern St., Redfern NSW 2016.
Phone (02)699 6912. (02)699 5922 
Mail Orders to Dept EA, PO Box 229 
Redfern NSW 2016

Trading Hours:-
Mail Charges: 
$5 00-$9 99 i

10 for $10.00

Mon-Fri 
Thursday

9am-5 30pm 
9am-7pm

Saturday 9am-12noon

Note: We regret we 
discounts on credit card

$10 00-$24 99 
$25.00-$4999
$50 00-$99 99 
$ 100 00 or over

$3 50 
$4 00 
$600 
$7 00 
$8 00

cannot give quantity 
purchases.

Credit Cards: We accept both BankCard and 
American Express I IICHHB

MINIMUM ORDER $6.00 I
ALL ENQUIRIES INCLUDE S A E. I (MjJII]

Art Express 923 1499 welcome here
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Fridge door alarm CONSTRUCTION

LEFT: This view 
shows how the 
parts are mounted 
in a plastic zippy 
case.

Above is an actual-size reproduction of the PCB artwork.

We estimate that the cost of parts 
for this project is approximately

$9
for the PCB version. This 
includes sales tax.

and the 100kQ resistor which means that 
charging occurs much more rapidly than 
discharging. Due to residual charge of 
the 4.7gF capacitor, the delay period will 
be less than 20 seconds for some time 
after an alarm. For example, closing the 
refrigerator door during an alarm will 
silence the alarm immediately, but if the 
door is opened straight away, the delay 
may be only three or four seconds. The 
delay period will increase as long as the 
door is closed, reaching its full value 
after about one minute.

Pulse oscillator
The role of IC1a is as a modulation gate 

or pulse oscillator, which breaks up the 
tones of the signal oscillators into a 
series of beeps. When its pin 1 goes 
high, as just described, its output (pin 3) 
goes low (which turns on the signal 
oscillators) but it will remain low only 
briefly.

Ida's other input (pin 2) is connected 
to ground via a 0.1/zF capacitor and to a 
6.8M(2 feedback resistor. When Ida is 
gated off, these components have no ef­
fect on the circuit, but as soon as pin 3 
goes low it begins to discharge the 0.1/zF 
capacitor via the feedback resistor. After 
about 0.5s, the falling charge on the 
capacitor will take pin 2 below the lower 
threshold and the gate will toggle. 
(Remember only one input need be low 
to disable the gate.)

This means that the output goes high 
once again and therefore begins to 
charge the 0.1/xF capacitor. Hence the 
cycle continues and Ida oscillates at 
about 2Hz while ever it is "enabled".

The actual audio tones are generated 
by Ide and Idd. These gates function 

as oscillators in exactly the same way as 
Ida except that their frequency of 
operation is higher (nominally, 1.5kHz 
and 2kHz).

Notice that Ide and IC1d have a com­
mon input line (pins 8 and 12 respective­
ly). This is the control line and functions 
in exactly the same way as pin 1 of Ida. 
When the control line is low, the gates 
are disabled. The problem with this ar­
rangement is that the output of Ida 
goes low when it is triggered and is high 
at other times.

This has the opposite sense to our re­
quirements, so we employ IC1 b as an in­
verter. By connecting both inputs (pins 5 
and 6) together, the output (pin 4) will 
always be in the opposite state to the in­
puts and, in this circuit, have the correct 
sense to control the audio oscillators.

As far as the resistor and capacitor 
values are concerned for Ide and IC1 d, 
it may be preferable to compare the 
results of several different combinations. 
In any case, 47kQ and 56kQ for the 
resistors and .01/xF for the capacitors is a 
good starting point. Alternative pads are 
provided on the printed circuit board to 
fit larger capacitors if necessary.

Construction
Although the project can be built into a 

plastic utility box measuring 28mm x 
54mm x 83mm, a sealable plastic bag is 
just as functional and will make construc­
tion that much simpler.

The printed circuit board (PCB) 
measures only 75mm x 32mm and is 
coded 83a16. If you do not intend to 
mount it in a box, the transducer can be 
fixed directly to the PCB. Space has been 
provided for this purpose although the 

transducer can also be screwed to the lid 
of the box (where applicable).

The 4.7^F electrolytic capacitor and 
the diode are both polarised and 
therefore need to be mounted exactly as 
shown on the overlay diagram. The LDR 
is not polarised but must be mounted 
proud of the PCB to clear the other com­
ponents. If you do intend to put the pro­
ject in a box, the LDR should be 
mounted on the lid with two wires con­
necting it to the mounting holes.

The 0.1/xF capacitor is specified in the 
parts list as a monolithic type. This is 
necessary only if the project is fitted into 
the plastic "zippy" box where a normal 
0.1/zF greencap would be too large.

Put the 4093 in place only after all the 
other components have been installed 
and don't overdo the heat when solder­
ing. Note that the IC is a CMOS device. 
Make sure that it is mounted the right 
way round and solder the supply pins (7 
and 14) first.

The project is actually quite a tight fit in 
the "zippy" box so you'll need to take 
care with the installation. Use the ac­
companying photograph as a guide. The 
most likely cause of trouble is the bat­
tery — it will foul the transducer and LDR 
if they are not installed carefully.

We suggest that you wrap the battery 
in foam so that it does not short with 
components on the PCB.

As already intimated, we have not in­
cluded a switch in the circuit — once the 
battery is connected the project will be 
operational. For testing, it is not 
necessary to actually put the alarm in the 
reft terator. Covering the LDR with an 
opaque ^ard will suffice for the "dark" 
condition and room light will trigger it 
when the card is removed.
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S SENSATIONAL SCOOPS

BRILLIANT NEW FAX 80 
DOT MATRIX PRINTER 

LESS THAN $700

Just a few short months ago 
we were selling printers of 
comparable quality and spe­
cification for around S1000. 
With the release of the excit­
ing new FAX-80 and our bulk 
purchase powers we are of­
fering these for sale at 
just $699.50.
Hurry — present stocks are 
limited.
GENERAL INFORMATION
This printer is designed to 
operate through software 
control, supplied from any 
general purpose micro-com­
puter, personal computer, 
office computer etc. that has 
provision of printing data 
out-put that should conform 
with this specification. It 
prints upper-and lower-case 
alpha-numeric characters in 
both normal and italic letter 
forms, and graphic charac­
ters available on the charac­
ter code set of this printer 
beside capability of bit 
image graphic printing it is 
also functionated. Addi­
tionally, this printer has con­
siderable formatting cap­
ability owing to its own inter­
nal microprocessor system.

interface specifications
Interface:
Standard Centronics parallel. Optional
RS-232C. (SERIAL).
Data transfer rate:
4,000 CPS max.
Synchronization:
By external supplied STROBE pulses.
Handshaking:
By acknlg or BUSY signals.
Logic level:
input data and all Interface control 
signals are TTL level.

Functional specifications
Printing method:
Serial Impact dot matrix.
Printing format:
Alpha-numeric — 7 x 8 In 8 x 9 dot 
matrix field.
Seml-graphlc (character graphic) — 7 x 
8 ddt matrix.
Bit Image graphic — Vertical 8 dots 
parallel, horizontal 640 dots serial/line 
Character size:
2,1 mm (0.083 ")-w x 2,4mm 
(0.09 ")-H / 7 x 8 dot matrix.

Character set:
228 ASCII characters; Normal and Italic 
alpha-numeric font, symbols and seml- 
graphlcs.
Printing speed:
80 CPS, 640 dots/llne per second
Printing direction:
Normal — Bidirectional, logic seeking. 
Superscript and Pit image graphics — 
unidirectional, left to right.
Une spacing:
Normal — 4.23mm d/6").
Programmable In Increments of
0.35mm (1/72 '1 and 0.118mm (1/216").
Columns/llne:
Normal size — 80 columns.
Double width — 40 columns.
Compressed print — 142 columns.
Compressed/double width — 71 
columns.
The above can be mixed In a line.
Paper feed'
Adjustable sprocket feed and friction 
feed.
Paper type:
Fanfold. Single sheet.
Paper width — 101.6mm (4" > to 254mm 
(10").

VALUE PACKED AT
CAT. D 1170.... $699.50

Printer Cable interface Kit 
to suit Microbee

d 1190.............. $49.95

THE FANTASTIC MICROBEE 
IC HAS ARRIVED

THE ULTIMATE 
GUIDE TO 
CP/M

NEW 5.375 mHz 
CLOCK SPEED

= 64 X 16 OR 80 X 24 = 
= SCREEN FORMAT = 
lllllllllllllllllllllllllllllllllllllllllfi

The all new Microbee IC has got to be the 
most value packed ROM based personal 
computer available today. New enhanced 
basic enables 64 x 16 or 80 x 24 screen for­
mat and the clock speed is now a zippy 
3-375 MHZ and over $140 worth of soft­
ware integrated in ROM i.e. the absolute-

Ullllllllllllllllllllllllllllllllllllllllllllllllll 
= AVAILABLE IN = 
= 16 K or 32 K VERSIONS =

OVER 10,000 
MICROBEES SOLD

B 9080
ONLY

$41.95
ly delightful wordbee wordprocessor 
package and Editor Assembly plus all the 
other exciting features that have made the 
Microbee famous.

D 1020
D 1035,

16 K
32 K

$499.00
$599.00

Penned by International computer expert David e 
Cortesl, INSIDE CP/M Is divided Into a Tutorial Sec­
tion and a Reference Sectlen. The tutorial Is again 
divided Into four sections, one for Novices users 
New Programmers and Experienced Programmers' 
The Reference Section Is the most comprehensive 
we have ever seen and this book should sit proudly 
next to any CP/M system.
APPLICABLE TO CP/M 1.4, 2.2, 86. MP/Mand MP/M 2.

• FOR DESPATCH P&P CHARGES AND ADDRESS DETAILS PLEASE REFER TO OUR AD. ON PAGE 95



ALTRONICS • ALTRONICS • ALTRONICS • ALTRONICS
DELUXE ABS INSTRUMENT CASE

Case color light grey front-rear panels black.

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 our competitors’ prices.

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

SOUTH 
AUSTRALIA 
CITY
ADN Electronics ..212 5505
Protronics................212 3111

SUBURBAN
CHRISTIES BEACH
Force Electronics. .. . 382 3366
ELIZABETH GROVE

NEW
SOUTH WALES
CITY
Avtech Electronics. .. 267 8777 
David Reid Electronics 267 1385 
Electronic Agencies.. . 29 2098

QUEENSLAND

Jaycar 264 6688

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

♦ PCB guide rails provided internally allow vertical PCB positioning 
to several locations.

* Removable front and rear panels. Attractive textured finish one 
side and plain the reverse side. (Enables direct engraving, silk 
screen printing etc. to plain side.)

* Great for test instruments and other high grade projects.

A.E. Cooling. . . . 
KESWICK 
Freeway Electric 

Wholesalers. ..
PROSPECT

255 2249

297 2033

Jensen Electronics.. . 269 4744
COUNTRY
PORT PIRIE
G.F. & J.A. Pointon. . 32 5141

Overall Size: 2OOW x 160D x 70mmH

H0480......................only $13.50........... $TL50
OEM'S — Manufacturers — Bulk users: Your product will 
look like It s straight out of "Hewlett Packard's" factory 
with this brilliant low cost case. Contact our Wholesale 
Department for Bulk Prices.

VICTORIA
CITY
All Electronic

Components..
Ellistronics.........
MacGrath's

662 3506
602 3499

Radio Despatch.... 211 0191

SUBURBAN
CONCORD
Electronic Agencies.. 745 3077

CITY
Delsound P/L . .
SUBURBAN
BIRKDALE
Wholesale Sound

Accessories...

229 6155

207 2502

DEE WHY
David Ryall

Electronics. . 
LEWISHAM

982 7500

PrePak Electronics. . . 569 9770 
MATTRAVILLE
Creative Electronics. . 666 4000

COUNTRY
ALBURY
Webb's Electronics... 25 4066
BATHURST
Sound of Music. . 
BROKEN HILL 
Crystal TV............

31 4421

FORTITUDE VALLEY
St. Lucia Electronics.. 52 3547
PADDINGTON
ECQ Technics. . 
SALISBURY

369 1474

Colourview Wholesale275 3188
COUNTRY
CAIRNS
Thompson Instrument

Services..................  51 2404
GLADSTONE
Purley Electronics.... 72 4321
IPSWICH
P&P Electronics... 281 8001
NAMBOUR
Nambour Electronics. . 41 1604
PALM BEACH

» NOW *2 
► WITH SCREEN 
INVERT FUNCTION

AT NO EXTRA N
V COST JS

HIGH 
RESOLUTION OVER
MONITOR^“?,

4803
Electronics........... 347 1122

SUBURBAN
COFFS HARBOUR
Coffs Harbour

The Electronics Centre. 34 1248
ROCKHAMPTON

BENTLEIGH
Absolute Electronics. 557 3971
BOX HILL SOUTH
Eastern

Communications. . . 288 3107
CHELTENHAM
Talking Electronics.. 550 2386
DANDENONG
Bilico Electronics. . . . 791 8655

Electronics.............. 52 5684
GOSFORD
Tomorrows 

Electronics........... 24 7246
KURRI KURRI
Kurri Electronics.........  37 2141
NEWCASTLE
D.G.E. Systems............ 69 1625
NOWRA

Purley Electronics. ... 2 1058 
TOOWOOMBA
Hunts Electronics. ... 32 9677 
TOWNSVILLE
Solex......................... 72 2015

ACT
CITY
Electronic

FOOTSCRAY
Acron Electronics... 689 1911

Vimcom Electronics. .. 21 4011 
PENRITH

Components...........  80 4654
Scientronics................ 54 8334

HUNTINGDALE
Stewart Electronics. . 543 3733
COUNTRY
BENDIGO
Lindrea & Johnson. . . 41 1411
MILDURA
Electronic and

Digital Services. ... 23 3380
SHEPPARTON

NO MORE HEADACHES
AND BLURRED VISION

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 HighRes- 
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.

GV Electronics.

MICRON 12 See Review June ea, p.137.

WESTERN 
AUSTRALIA 
COUNTRY

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

Guaranteed by 
ALTRONICS!
Incredible Value.
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
D 1140 CIO Data Cassette

Tape $1.10
D 1141 C2O Data Cassette

Tape $1.20

Acorn Electronics.... 21 2409
PORT MACQUARIE
Hall of Electronics- ... 83 7440
RICHMOND

NT
DARWIN
Radio Parts Darwin. . . 81 8508
Ventronics.................. 81 3491
ALICE SPRINGS
Ascom Electronics.... 52 1713
Farmer Electronics.... 52 2967

21 8866

Vector Electronics. . , 78 4277 ALBANY
TOUKLEY BP Electronics...........  41 2681
TES Electronics.........
WINDANG

. 96 4144 ESPERANCE
Esperance

Madjenk Electronics. .

NT
. 96 5066 Communications. ... 71 3344

GERALDTON
Geraldton TV and

DARWIN Radio....................... 21 2777
Radio Parts Darwin. . 81 8508 KALGOORLIE
Ventronics..................
ALICE SPRINGS

81 3491 Todays Electronics. .. 21 5212 
MANDURAH

Ascom Electronics. . . . 52 1713 Kentronics..................  35 3227
Farmer Electronics. . . . 52 2967 WYALKATCHEM 

O&JPease..................81 1132

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 "off peak' low STD phone rates and phone your 
order to our new recorded 24 hour order service. Give your name, 
address with postcode, phone number, bankcard 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 over­
night delivery.
$2.50 DELIVERY AUSTRALIA WIDE We process your order the day receiv­
ed and despatch via Australia Post. Allow approx. 7 days from day you 
post order to when you receive goods. Weight limited lOkgs.
$4.50 delivery AUSTRALIA wide We process your order day received 
and despatch via Jetservice for delivery next day
BANKCARD HOLDERS CAN PHONE ORDERS 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
105 STIRLING ST., PERTH 
FOR INSTANT SERVICE
(09) 328 1599

All Niall Orders: Box 8280, Stirling St., Perth WA 6000.

• FOR DESPATCH P&P CHARGES AND ADDRESS DETAILS PLEASE REFER TO OUR AD. ON PAGE 95®



©Wto©™©® [^©=g®g© DÄSITfel©©

Low-cost parallel 
to serial converter
There are a number of times when a simple, cheap RS232C serial 
interface is required, for testing terminals and modems for 
example. Often, too, there is a problem in trying to use equipment 
that has a serial interface with a computer which has only a 
Centronics-type parallel output port. This project is the answer.

by ROBERT GAREB*

This simple and inexpensive RS232C in­
terface uses only five ICs and can be us­
ed as a useful piece of test gear (stand 
alone) or as a parallel-to-serial converter 
for any computer which uses the Cen­
tronics standard parallel port, such as the 
TRS-80 (Model I, II or III), System-80 or 
Apple II. In this application the only addi­
tion to the stand-alone configuration is 
the interconnecting cable!

When used with a computer the serial 
interface is driven by exactly the same 
software as used with a Centronics-type 
parallel port. In most cases this will be 
the LPRINT and LUST statements of Basic.

The interface supports RS232C (the 
most common type of serial interface), 
20mA loop and TTL output. It is basically 
a simplification of the bidirectional inter­
face project described in "Electronics 
Australia" in April 1981 and, as a one­
way serial interface, can still support 
hardware "handshaking" if required. 
Handshaking is achieved by taking con­
trol of pin 23 of the standard Centronics 

interface, normally used as a signal back 
to the computer to indicate that the 
printer is out of paper. If not used for 
handshaking this pin must be tied to 
ground as shown in the circuit diagram.

As can be seen by the accompanying 
photographs, the unit has been built up 
on Veroboard. I have not made a PCB as 
it does not take long to wire the circuit 
using Veroboard. The most suitable type 
is the one which is already divided into 
sections.

Photographs 1 and 2 shows the circuit 
board configured as a stand alone RS232 
terminal, with the DIP switches nearest 
the 5303 UART (the 40 pin IC) set to 
transmit the letter "J" (ASCII code is 4A, 
or 01001010 in binary). The other swit­
ches in the photo are set for 4800 baud 
(although speeds from 75 to 9600 have 
been catered for) and an 8-bit word with 
no parity.

How it works
The main IC is a 5303, which is the 

Universal Asynchronous Receiver 
Transmitter or UART. This takes the 
parallel data (D0-D7) and converts it to 

serial data. Pin 21 is the reset signal, and 
the 10kQ/22/iF RC combination provides 
a reset pulse on power up. The 
2.304MHz crystal used is readily 
available and was used in the Playmaster 
AM/FM Tuner, November 1979. This 
crystal together with the 4069 (a hex in­
verter) forms the oscillator circuit. The 
capacitor marked Cx on the diagram 
should be left out initially.

In the majority of cases the circuit will 
start to oscillate immediately on power- 
up but in some rare cases, especially 
with old crystals, a capacitor in the range 
0-15pF may be required to start the 
oscillator.

The oscillator output is divided by 15 
by the 4526 (a programmable divide- 
by-n counter) giving 153.6kHz, which is 
the required clock frequency for a baud 
rate of 9600. The clock frequency is the 
baud rate times 16. This clock is then fed 
to the 4040 (a 12-bit binary counter) and 
one of eight outputs is used as the 
master clock for the UART via a buffer 
for the lower baud rate clock 
frequencies.

Pins 35-39 of the UART are used to pro-*PO Box 122, Bondi Beach, NSW, 2026

Photo 1 (left) is the "stand alone" version of 
the RS-232C interface assembled in a plastic 
utility box. Photo 2 (above) shows another 
version with a 25 pin D-type connector.
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Cx 
SEE 

TEXT

-AYA----- 
2.304MHz

IC2b

4069 04

5V

DP2 DP3 DP4
07

06153.6kHz
CK

10 Q5

Q4

RST INH
Q3

DB25 CONNECTOR

^GND

STROBE TDS
26 TDO RCP
27 TD1 TSO
28D2 TD2
29 TD3

NPB
30 TD4

NSB
TD5

150-^ TD6 NDB2

TD7 NDB1

POETBMT
RESET VGG SWE VDD

IC3 
4526

IC5 
5303 
UART

IC4 
4040

BAUD RATE 
SELECTOR

TX 20mA 
LOOP

SEE
TABLE 1

CENTRONICS 
PORT

90-22.

11O-^

130-^1

3^

'__ D150--------

I LOW 
23QpApER

150

300

600

1200

02 2400

BC557

4 x1N4002

16VW

CHASSIS

1000 
25VW

1000
25VW

A NE 
240VAC

VSS CS RDE
23

RDAR
TCP

IC1d 
4049

10k 
VAV

21OBUSY_15

7805.

This circuit diagram shows the parallel to serial interface as it would be connected to a computer.

In the stand-alone mode DIP switches 
are used to set up the data to be 
transmitted. The pushbutton simulates 
the data available strobe from a Cen­
tronics port.

470’.! 
2W

BC337

SIGNAL 
GND

TTL OUT

1
0.1= ±

Table 1: the data transmission format

Switch On Off Function
1 Parity No Parity
2 1 Stop Bit 2 Stop Bits (1.5 stop bits for 5-bit 

words)
5 Odd Parity Even Parity (provided S1 - "ON" to 

enable parity)
S3 S4 Word Length
On On 5 Bits
On Off 6 Bits

(S3 and S4 are used in
Off On 7 Bits conjunction to set the
Off Off 8 Bits word length.)

This table shows the functions of DIP switches SI to S5. They set the length of 
the word transmitted and enable odd or even parity checking. The bi­
directional serial interace article (EA, April 1981) contains a more complete 
description of these functions.
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NSW

7 WHO ELSE GiVES YOU " 
THIS AMAZING OFFER?

If you re not completely happy, you can return 
your purchase within 7 days in original 
condition and packing for a full refund! You 
owe nothing - not even an explanation.
(SPECIALLY EXTENDED TO 14 DAYS FOR 
MAIL ORDERS) /

DICK SMITH 
ELECTRONICS

STORE LOCATIONS
Parramatta Rd & Melton St
T55 Terrace Level
613 Princess Hwy 
Oxford and Adelaide Sts
818
531
147
162
315

George St 
Pittwater Rd 
Hume Hwy 
Pacific Hwy 
Mann St

Elizabeth Or & Bathurst St 
Lane Cove & Waterloo Rds

AUBURN 
BANKSTOWN SQ 
B LAKEHURST 
BONDI JCT. 
BROADWAY 
BROOKVALE 
CHULLORA 
GORE HILL 
GOSFORD 
LIVERPOOL 
NORTH RYDE

648 0558 
707 4088 
546 7744 
387 1444 
211 3777

93 0441 
642 8922 
439 5311

25 0235 
600 9888

88 3855

STORE 
HOURS

George & Smith Sts
The Gateway, High & Henry Sts 

6 Bridge St

PARRAMATTA 
PENRITH 
SYDNEY

689 2188
32 3400
27 5051

All Dick Smith Stores are 

open for trading during the 

normal trading hours for their 

particular area (either 9-5.30
125 York St SYDNEY 267 9111 or 8.30-5). Many stores are
Tamworth Arc & Kable Ave TAMWORTH 66 1961 also open for late night tradng.

173 Maitland Rd TIGHES HILL 61 1896 Please ring the store concerned

263 Kiera St WOLLONGONG 28 3800 for their particular hours.

ACT 96 Gladstone St FYSHWICK 80 4944 an nm
VIC 260 Sydney Rd. COBURG 383 4455

Nepean Hwy & Ross Smith Ave FRANKSTON 783 9144 1 BJ1
205 Melbourne Rd. GEELONG 78 6766
399 Lonsdale St MELBOURNE 67 9834 welcome here

Bridge Rd & The Boulevarde RICHMOND 428 1614
Springvale & Dandenong Rds. SPRINGVALE 547 0522 approved applicants

QLD 293 Adelaide St BRISBANE 229 9377 through...

166 Logan Rd BURANDA 391 6233
Gympie & Hamilton Rds CHERMSIDE 59 6255
Bowen & Ruthven Sts TOOWOOMBA 38 4300 \ rC)
Ingham Rd & Cowley St West End TOWNSVILLE 72 5722

SA Wright & Market Sts ADELAIDE 212 1962
Main South & Flagstaff Rds □ARLINGTON 298 8977
Main North Rd & Darlington St ENFIELD 260 6088 mn°/ ruouo

WA Wharf St & Albany Hwy CANNINGTON 451 8666 IW/O or IT'

William St & Robinson Ave PERTH 328 6944
Centreway Arc, Hay St PERTH 321 4357 o

TAS 25 Barrack St HOBART 31 0800

MAJOR RESELLERS
• Atherton Old: Maaraten’s Music Centre. 55 Main St 91 1208 • Cairns Qld: Electronic 
World Shop 27 K Mart, Westcourt Plaza. Mulgrave Rd 51 8555 • Balline NSW: A. 

Commings & Co 91 - 93 River St. 86 2285 • Cairns Qld: Thompson Instrument Services, 79- 

81 McLeod St 51 2404 • Coffs Harbour NSW: Coffs Harbour Electronics, 3 Coffs Plaza, 

Park Ave 52 5684 • Darwin N.T.: Kent Electronics, 42 Stuart Hwy, 81 4749 • Darwin 

N.T.: Ventronics, 24-26 Kavanagh St • Deniliquin NSW: Dem Electronics, 220 Cressy St. 

81 3672 • East Maitland NSW: East Maitland Electronics, Cnr. Laws & High Sts. 33 7327 

• Echuce VIC: Webster Electronics, 220 Packenham St • Geraldton WA KB Electronics 

Er Manne, 361 Mam Terrace 21 2176 • Gladstone Qld: Purely Electronics, Shop 2 Cnr 

Herbert & Auckland Sts. 72 4321 • Cosford NSW: Tomorrow's Electronics, Er Hi-Fi 68 

William St. 24 7246 • Kingston TAS: Kingston Electronics, Channel Court, 29 6802 • 

Launceston TAS: Advanced Electronics, 5a The Quadrant 31 7075 • Lismore NSW: Decro 
Electric. 3a/6-18 Carrington St • Mackay Qld: Stevens Electronics. 42 Victona St 51 1723 

• Maryborough Qld: Keller Electronics. 218 Sdelaide St, 21 4559 • Mt Cambier SA 

Hutchesson's Comm. 5 Elizabeth St 25 6404 • Mildura VIC: McWilliam Electronics, 40 

Lemon Ave. 23 6410 • Morwell VIC: Morwell Electronics, 128 George St 34 6133 • 

Nanbour Qld: Nambour Electronics. Shop 4. Lowan House, Ann St 41 1604 • Orange 

NSW: M&W Electronics, 173 Summer St 62 6491 • Penrith NSW: Acorn Electronics. 
Shop 12. 541 High St36 1466 • Port Mecquerie NSW: Hall of Electronics. 73 Horton St 

83 74409 • Rockhampton Qld: Purely Electronics, 15 East St 21 058 • Shepparton 

VIC: G.V Electronics Centre. 189b Corio St 21 8866 • Southport Qld: Amateurs Paradise, 

121 Nerang St 32 2644 • Toowoomba Qld: Hunt's Electronics, 18 Neil St 32 9677 • 
Townsville Qld: Tropical TV. 49 Fulham Rd Vincent Village. 79 1421 • Wagga NSW: 

Wagga Wholesale Electronics. 82 Forsyth St • Wodonga VIC: AErM Electronics. 78a High 

St 24 4588 • Whyalla SA Mellor Enterpnses, Shop 2, Forsythe St. 45 4764

SPEEDY PHDNE/BANKCARD 
ORDER SERVICE
Just phone your order and Bankcard 
details - it's so simple!

(02) 888 2105
ORDER ONLY ON THIS NUMBER
ENQUIRIES (02) 888 3200

HEAD OFFICE AND MAIL ORDER CENTER: 
P.O. Box 321, NORTH RYDE, NSW 2113. 
TEL. (02) 888 3200

POST 8 PACKING CHARGES
ORDER VALUE

S5 0Q-S9 99

S10 00-S24 99
S25 00-S49 99

CHARGE

S2 00
S3 00

S4 00

ORDER VALUE
S50.00-S99 99

S100 00 or more

CHARGE

S5.00

S6 50

^^^Chatge^rHo^ood^enH^osNi^iJStrab^nh^^no^nnaOverM^OMoa^reigh^^^

THE AUSTRALIAN

Dear Customers,
Quite often, the products we advertise are so popular they run out within a few days. Or unforseen 

circumstances might hold up shipments so that advertised lines are not in 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 too!) Please don't blame the store manager of staff they cannot 
solve a dock stake on the other side of the world, or fix an error that's appeared in print If yoi/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

COMPANY
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gram whether the character transmitted 
will have odd, even or no parity, the 
number of bits in the word and the 
number of stop bits. Depending on the 
application, these as well as the baud 
rate selector may be either wire links or 
DIP switches. If the unit is going to be us­
ed solely as a printer interface then one 
would probably not need to change the 
setting and therefore would not need 
DIP switches.

Pin 25 of the UART, TSO, or Transmit 
Serial Output is the output. This is a TTL 
output and is taken to a transistor level 
converter, via IC1a. The 20mA loop out­
put is derived from transistor Q1. The 
output for RS232C standard must be bet­
ween -3 and -12 volts for a logical "1" 
and between +3 and +12 volts for a 
logical "0". As can be seen from the cir­
cuit diagram, the output will swing from 
-12V to +12V depending on whether 
the final transistor, Q2, is on or off, to 
provide these levels.

Pin 23 of the UART is the strobe signal, 
called TDS. This is the signal sent by the 
computer to tell the UART that the data 
is ready to send. The data (D0-D7) is then 
latched into the UART and sent out 
serially. If the circuit is being used as a 
printer interface then this pin is con­
nected to pin 1 of the Centronics Parallel 
Interface, which is Strobe (active low).

If the interface is being used as a stand 
alone RS232C terminal, then Strobe is 
connected to a SPST switch, which when 
pressed will send out the character set 
up by the configuration of the DIP swit­
ches on the UART data inputs.

Pin 22 of the UART, TBMT, or Transmit­
ter Buffer Empty, lets the computer 
know that it can send another character 
to be transmitted. This is connected to 
the Centronics signal, via an inverter, as 
the Busy requires a low when not busy, 
and the 5303 outputs a high signal in this 
condition. Pin 21 on the Centronics Inter­
face is the Busy signal. If the interface is 
being used as a terminal only, then this is 
not used.

Pin 16 of the 5303, SWE, or Status 
Word Enable, tells the UART to constant­
ly output the status word. This tells the 
outside world the current status of the 
UART. Pin 16 is grounded in this 
application.

The method of sending a character is 
as follows: the computer checks the 
busy line and determines that the inter­
face is not busy. It then sets up the data 
on D0-D7 and gives a strobe pulse, 
which starts the UART sending out the 
data. While the data is being sent, the 
Busy line tells the computer to wait and 
when the character has been sent the 
UART releases the "busy" state, and is 
ready to receive the next character.

PARTS LIST
1 Ferguson PL24/20VA or equivalent 

transformer
1 mains cable and plug
1 mains cord clamp
7 terminal block
7 piece of Veroboard, 13cm x 70cm

SEMICONDUCTORS
7 5303 UART
1 4526 programmable divide-by-n 
counter

7 4040 12-stage binary counter
7 4049 hex inverting buffer
7 4069 hex inverter
7 BC557 PNP transistor
7 BC337 NPN transistor
4 IN4002 diodes
7 LED
7 7805 +5V voltage regulator
7 7812 +12V voltage regulator
7 7972 -72V voltage regulator
7 2.304MHz crystal

RESISTORS
(5% ’AW, unJess specified)
7 x 10MQ, 7 x 33kQ, 3 x 10kQ, 1 x

Two other status bits, RDA (Received 
Data Available), and RDAR (Receiver 
Data Available Reset Input) are not used 
in this interface.

The DIP switches adjacent to the 4040 
select the baud rate (only one is on at 
any time!), while the DIP switches adja­
cent the 5303, labelled S1-S5, select the 
format of the serial data according to 
Table 1.

The power supply uses a 24 or 30V 
centre-tapped transformer with the out-

BASIC 
ELECTRONICS

BASIC ELECTRONICS is almost certainly the most widely used manual on electronic 
fundamentals in Australia. It is used by radio clubs, in secondary schools and colleges, 
and in WIA youth radio clubs. Begins with the electron, introduces and explains 
components and circuit concepts, and progresses through radio, audio techniques, 
servicing, test instruments, etc. If you’ve always wanted to become involved in 
electronics, but have been scared off by the mysteries involved, let Basic Electronics
explain them to you.
Available from "Electronics Australia", 57 Regent St, Chippendale, NSW. PRICE $3.50 each OR by 
mail order from "Electronics Australia". PO Box 163, Chippendale. 2008. PRICE $4.40 each.

4.7kQ, 1 x 1.5kü, 7 x 470Í1 2W, 1 x 
180Q

CAPACITORS
2 1000gF/25VW electrolytic
7 22gF/16VW electrolytic
3 10gF/10VW electrolytic
7 4.7gF/16VW electrolytic (required 

for stand alone version only)
3 0.1 y.F ceramic
7 18pF ceramic
7 15pF ceramic (see text)

MISCELLANEOUS
3 8-way DIP switches (only 2 required 

for use with a computer)
1 SPSP pushbutton switch (required 

for stand alone version only)
1 plastic utility box 79 x 7 7 x 5.6cm
7 DB25 plug or socket, depending 

on requirements
7 34-way board edge connector to 

suit Centronics port of computer*
1 metre of 34-way ribbon cable*
(*Not required for stand alone 

version)

put rectified and fed to three voltage 
regulators for +5, +12 and -12V. 
Photograph 1 shows the assembled unit 
in a plastic utility case, using a Ferguson 
PL24/20VA transformer.
The adaptability of this interface to a 

large number of applications, and the 
fact that no special driver software is re­
quired are two of the main features of 
this circuit. A stand alone RS232C inter­
face and the parallel to serial converter 
are only two of the applications. *
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ALL KITS LESS 10%. OFFER ENDS JUKV 31, 1983

THIS MONTHS KITS FROM EA
50V 5A LABORATORY 
POWER SUPPLY

V %

New switchmode supply can deliver anywhere from three to 
50V DC and currents of 5A at 35V or lower. Highly efficient
design.
EA May, June 1983 $140.00

EPROM PROGRAMMER
$43.00
No need for a 
Micro with EA's 
great E p r o m 
Programmer 
suitable for 
2716/2758 
Eproms.

With Textool 
Sockets $55.00 
EA January 82

OVERLOAD INDICATOR

Will detect even slight overload conditions and 
is not affected by load impedance or varying 
supply voltages. E.A. JUNE ’83

An "Effects Unit" that can create phasing, flang­
ing, echo, reverb and vibrato effects. E.A.
JUNE ’83

EFFECTS
UNIT

$75.00

SOUND TRIGGERED
FLASH $26.50
This easy to build sound or light operated flash trigger has 
many feature. 
Catch those 
spectacular and 
humorous 
moments like that 
time your mother- 
in-law slipped on 
the moss covered 
patio and broke 
her neck. ETI 568 
October 80

DUAL TRACKING POWER
SUPPLY $83.50

ELECTRONIC 
METRONOME

$16.90
Great new Metronome Circuit 
with low current drain (less than 
one milliamp) drives a 
Loudspeaker and a Led
Indicator EA January 82

3V2 DIGIT
LCD
CAPACITANCE
METER
Handy pocket size Digital 
Capacitance Meter, runs off a 
9V battery and measure 1 pF to 
19.99uF in just three ranges.
EA March 82

© *««x
Mi’i»

$69.00

DIGITAL THERMOMETER: 
3V2 DIGIT LCD

$69.00

Measure temperatures from 
below freezing point to around
boiling point. EA February 82

¿0.9

LARGE SCREEN TV STORAGE
CRO ADAPTER $119.00

For a low cost Storage CRO with Synchronised Display. 
Electronic Graticule. One-Shot Triggering and Optional 
Storage of up to four Screen Displays it can’t be beaten. EA
February 82

g J (S— T ..p

Built around positive and negative 3-Terminal Regulators, 
this versatile dual tracking Power Supply can provide 
voltages from ±1.3V to ±22V at currents up to 2A. In 
addition, the Supply features a fixed +5V 0.9A output and is 
completely protected against short circuits, overloads and 
thermal runaway. EA March 82

VOICE OPERATED RELAY 
$14.95

EAs great new Voice Operated Relay can be used to 
control a tape recorder, as a VOX circuit for a transmitter, or 
to control a slide projector. EA April 82

FUNCTIONGENERATOR $79.50

This Function Generator with digital readout produces Sine, 
Triangle and Square waves over a frequency range from 
below 20Hz to above 160kHz with low distortion and good 
envelope stability. It has an inbuilt four-digit frequency 
counter for ease and accuracy of frequency setting. EA
April 82

LOW OHMS 
METER 
$34.50
How many times have you 
cursed your Multimeter when 
you had to measure a low-value 
resistance. Well alas, with the 
"Low Ohms Meter" you can 
solve those old problems and in 
fact measure resistance from 
100 Ohms down to 0.005 
Ohms. ETI 158 November 81

“LE GONG”

$14.95

The “Le Gong” Doorbell with 
those unmistakable chimes 
generated by the LSI. A must for 
the man who has everything! EA
February 81

LED LEVEL METER

$27.00
Build a Led level Meter with 
simultaneous peak and 
average display plus 60dB 
dynamic range. This kit is 
ideal for any application 
requiring a wide dynamic 
range level display ETI 458 
June 81

gong

L0TT0/P00LS 
SELECTOR
$22.50
You have to be in it to win it 
. . . Take the chance out of 
winning the Pools as well as 
Lotto, and build the great 
new Pools/Lotto Number 
Selector. EA July 81

SOUNDBENDER
$29.00

Have great fun creating 
your own recording effects 
with music and voice. The 
Sound Bender can receive 
from Electric Guitar, 
Microphones, etc. ETI 
February 82

ROD IRVING ELECTRONCS, 425 high street, northcote 3070.
PHONE: GENERAL ENQUIRIES (03) 489 8131 MAIL ORDER (03) 481 1436



FERGUSON 
TRANSFORMERS

PRINTED CIRCUIT BOARD MOUNTING TRANSFORMERS
PL9/5VA $7.95 PL24/5VA $7.95 PL18/12VA $10 50
PL12/5VA $7 95 PL30/5VA $7.95 PL24/12VA $10.50
PL15/5VA $7.95 PL40/5VA $7.95 PL30/12VA $10 50
PL18/5VA $7 95 PL161/5VA $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 $14.75 PL18/60VA $21 50 PL40/40VA $16 50
PL24/20VA $14.75 PL24/60VA S21 50 PL30 9/40VA
PL30/20VA $14.75 PL12/40VA $16 50 $23 50
PL40/20VA $14.75 PL15/40VA $16.50 PL30/60VA $21.50
PL1.5-18/20VA PL18/40VA $16.50 PL30-9/60VA

$23.50 $25.50

CONVENTIONAL CHASSIS MOUNTING TRANSFORMERS
PF3577 $33 90 PF3993 $23 90 PF4362 $57 90
PF3783 $79.50 PF4244 $46.50 PF4363 $57 90
PF3787 $21.50 PF4354 $49 50 PF4405 $44 50
PF3788 $43.50 PF4361/1 $49.50

BELL TRANSFORMERS
PPB4/1000 $15.50 PP88/1000 $15.50 PPB12/500 $15 50

AUDIO TRANSFORMERS
MT552 $28.50 0P590 $46.50 0P592 $36 90

DIP PLUGS
Ideal for use with flat 
ribbon cable or to 
mount components on 
14 pm $1.50 
16 pm $1.90

24 pin $2.90
40 pins $6.00

POWER TRANSFORMERS
SPECIALLY DESIGNED FOR 

MICROCOMPUTERS

• Good regulation electrostatic shield

• RI 810
8V@ 1OAX15V® 1A $34.50

• RI 820 8V ® 2OA 15V (n 1A
15V (a 3A $44.50

20 TURN 
CERMET 
TRIM POT

D.C. POWER SUPPLIES
PPA3DC $12.90 PPA6DC
PPA4.5DC $12.90 PPA7.5DC

$12 90 PPA9DC
$12 90

$12.90

E180 VIDEO 
TAPES 
10 for

SPECTROL 43P 
ACTUAL SIZE

STOCK RESISTANCE VALUES 
1OR. 2OR. 5OR. 1OOR. 2OOR. 5OOR. 1K. 
2K 5K 1OK. 2OK. 5OK. 1OOK. 2OOK 
6OOK. 1M. 2M $2 20

10—99 $1.90
1OO $1.70

Values may be mixed

RITRON COMPUTER GRADE P/S

+ 5V reg 10a 16V unreg (•> 1A
KIT $79 95 me

Built and tested $99 50

ETI636 MOTHERBOARD 
7 Slot Motherboard $90.00 
Built and Tested $120 OO

ACTIVELY TERMINATED

Hexadecimal Keypad 
$42.50

19-key in-
eludes 10 keys
abcdef
optional keys and 

key

Ideal for dream 
project

INTERSIL LCD $38.50 MULTIDIALS

cermet single 
TURN TRIM POT
Spectrol model 63P

ACTUAL SIZE

CRYSTALS

STOCK VALUES
1OR. 2OR. 5OR. 1OOR. 2OOR. 5OOR. 1 K, 
2K. 5K. 10K. 20K. 50K. 200K. 500K. 
1M. 2M

1-9 
10 99 
1OO

$1.20
$1.00
$0.90

Values may be mixed.

DIP SWITCHES SPST
P N
SD4
SD5
SD6
SD7
SD8
SD9
SD10

No of Switches

DIP SWITCHES SPST

1 70
1 90
2 30
2 40
2 50
2 70
3 00

( s TEXTOOL !\

j? ZIP* DIP 11 SOCKETS

16 Pin Zip* Dip 11
24 Pin Zip* Dip 11
40 Pin Zip* Dip 11

$11.50
12.50
17.50

3'4 DIGIT PANEL METER KITS
Build a working DPM in Vi-huur with 

these complete evaluation kits

Test these new parts for yourself with in- 
tersils 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)

INCREDIBLE MEMORY
AND DISC DRIVE PRICES

1 9 10 25 25+
2708 4.90 4.00 3.90
2716 4.90 4.20 3.90
2732 8.00 7.50 7.00
4116 (200nS) 1 95 1.80 1.75
4164 64K Dynamic 11.00 10.00 9.50
M58725P (2K x 8) 10.00 9.00 8.50

Static
(As used in new 64K Static S100 PCB) 

ALL PRICES INCLUDE SALES TAX

MPI DISC DRIVES 
(to suit Tandy & System 80 

computers) 
with Box & Power supplies

P C. EDGE CONNECTORS

Dials to suit 10 T Pots 
Model 21 18" dia 
Model 1 6 9 dia
Model 18 T x 1 75 dia

$23.50
$17.50
$27.50

1 DRIVE 2 DRIVES
B51 $285 + tax $550 + tax
B52 $375 + tax $695 + tax
B91 $460 + tax P.O.A.
B92 $550 + tax P.O.A.

RS232 & “0” TYPE CONNECTORS

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 1
7.50
5.00
5.00
5.00
4 90
3.00
4.00
4.00
4 OO 
4.00 
4.00 
4 OO 
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

Double Density add on.
$195 + tax (incl. Software & 

Hardware)
Hard Disc 
Interface $195 + tax

HEATSINK
High Thermal Capacity Black Anodised

HS1 —38mm 
1 85 

HS2 —75mm 
3 00 :

HS3 —150mm

1 75

2 90

5 80 5 40
HS4 —225mm 

8 10
HS5 —300mm 

890 ¡

7 60

8 40

Unanodised
HS11 — 38mm 

140 1 20
HS12 — 75mm 

2 50 2 20
HS13 — 150mm 

4 90 4 50

1 50

250

4 90

710

7 90

1 00

190

4 00

10-49
IDO- 500

50-99 499 Rh»$ : $
1 35 1 00 090

2 00 200 1 50

380 2 90 270

5 90 4 50 4 30

6 50 4 90 4 60

0 90 0.80 0 70

1 60 125 1 20

320 245 2 40

PARINO DESCRIPTION 19 10-25 25 +

DE 9P 9 PIN MALE $3 50 $3 50 $3.10
DE 9S 9 PIN F/MALE 4 50 4 20 3 90
DE 9C 9 PIN COVER , 2 20 210 1 90
DA 15P 15PINMALE ''Vu^. - 4 50 420 390
DA 15S 15PINFMALE ' ’ 5 10 4 90 4 70
DA 15C 15 PIN COVER 2 30 2 10 2 00
DB 25P 25 PIN MALE 4 50 4 40 3 90
DB 25S 25 PIN F MALE 4 60 4 10
DB 25C 1 pc Grey Hood 2 40 2.20 2.00
DB 25C2B 2 pc Black Hood 2 80 2 70 2 50
DB 25C2G 2 pc Grey Hood 2 70 2 50 2 40
DC-37P 37 PIN MALE 7 90 7 50 7 10
DC 37S 37 PIN F/MALE 10 90 9 90 9 10
DC 37C 37 PIN COVER 4 90 4 50 4 10
DH S Hardware set (2 Pairs) 2 10 1 90 1 80

BLANK
CASSETTES 
T.D.K.
TDK A0C60 1 lor $3 60 10 for $26 00
TOK 0C60 1 to $2 10 10 for $f 8 00
TOK 00C60 1 for $3.50 10 to $31.00
TDK SAC60 1 for $3.50 10 for $31.00
TOK SAXC60 1 for $5 70 10 for $46 00
TDK 0C90 1 lor $2 40 10 to $2+00 _
TDK ADC 90 1 lor $3 50 10 tor $30.00
TOK SAC 90 1 to $4 20 10 to $39 00
TDK 00C90 1 to $4 70 10 to $45 00
TDK SAXC90 1 to $5 50 10 to $49 00
TDKDC120 1 to $4.50 10 to $37.00
TDK ADC120 1 to $5 40 10 for $46 50

S100 wire wrap $8.50
S1OO solder tail $7.90
32 Motorola bus 
43/B6 solder tail $8.50

10 TURN POTENTIOMETERS
Stock resistance values

5OR. 1OOR 2OOR
5OOR 1K. 2K. 5K 
1OK. 2OK 5OK 
1OOk

Spectrol model 534 '4 shaft
Price 1 9

10 + values may be mixed $12.50

Hlease debit my Bankcard.
Bankcard No.....................
Expiry Date

mw Name 
“J Signature

E

S “ “

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.l.T. (Please note prices will vary due to Sales Tax laws.)



Learn the basic principals

Design & build 
your own relay
The relay is a simple electromechanical device used for 
switching. While commercial relays use complicated tooling and 
are made in tens of thousands, you can make your own using a 
few simple tools. Such a homemade relay can be used to switch 
low voltage lights or other devices.

Basic 
Electronics

by JEFF SKEEN

Of all electronic components, relays 
are perhaps the oldest. Relays were 
around long before valves were in­
vented as they were originally used in 
telegraph networks. In fact, the term 
relay derives directly from its telegraph 
origins, in that it was used for "relaying" 
signals.

Another way of looking at a relay is as 
a power amplifier, because it is just as 
much an amplifier as is a valve or a tran­
sistor. Granted, it is a mechanical 
amplifier — and a digital one — but an 
amplifier none the less, because the 
amount of power needed to operate it 
need be only a tiny fraction of the power 
it can control.

And relays were the first "logic" 
elements, as used in telephone networks 
long before the concepts or logic and 
digital circuitry were evolved. And in 
spite of the rising use of semiconductor 
devices, relays continue to be used in 
untold millions around the world. It is 
true to say that the relay will be around 
for a long time yet.

Although modern relays are usually 
much smaller than their earlier counter­
parts and are enclosed in fancy plastic 
dust covers, there is little difference in 
their principles of operation.

This does not mean that relay design 
has stood still. Far from it. But the major 
development has been in greatly reduc­
ing the power required and the size of 
relays. Relays can now be supplied in the 
same size package as 14-pin dual in-line 
integrated circuits. This process of 
miniaturisation has not been achieved 
easily as reductions in relay size may 
mean a compromise in performance.

For example, higher flux densities in 
the magnetic path of the smaller relay 
can mean less efficient operation and the 
voltage and current ratings of the con­
tacts will be reduced due to the smaller 
dimensions. To maintain the ratings of 

the relay, improved materials must be 
used in the smaller design.

Principle of operation
The principle of operation of a relay is, 

at first sight, deceptively simple. But, 
when a close analysis of relay perfor­
mance is performed, they are not simple 
devices at all. However, for the user with 
just a passing interest in these devices, 
they can be regarded as follows. The 
relay is really just an electromagnet 
which operates a lever and one or more 
sets of contacts.

The three basic relay configurations and 
their schematic symbols. Many relays 
have multiple contact sets.

By definition then, the relay has a coil 
wound of a soft-iron core. The core is 
magnetised when current flows in the 
coil and it attracts the lever (armature), 
driving the moving contacts. This closes 
or opens one or more external circuits. 
When current ceases to flow in the relay 
coil, the core ceases to attract the lever, 
which is usually spring-loaded, and the 
electrical circuit (or circuits) is broken.

A relay may have one or more sets of 
contacts. In the simplest relay, such as 
the horn relay in a car, the contacts are 
"normally open" and close only when 
the relay is energised. Alternatively, a 
relay may have a set of contacts which 
are "normally closed" and these open 
when the relay is energised.

Normally open and normally closed 
contacts can be paired to produce 

"changeover" contacts which perform 
the same function as a single-pole, 
double-throw switch. In fact, most 
general purpose relays have two sets of 
changeover contacts but the variations 
are endless. Fig. 1 shows the usual way 
of representing a relay on a circuit, 
together with a number of contact 
variations.

One new development in relays in the 
last 30 years has been the reed relay. 
This normally consists of a single set of 
normally open contacts enclosed within 
a glass tube (with an inert gas inside). The 
glass tube is surrounded by a coil of wire 
which is usually wound on a plastic bob­
bin. The contacts themselves are made 
of soft-iron, while the contact surfaces 
are plated with a precious metal.

When current is passed through the 
coil, the two contacts are magnetised 
and they are attracted to each other, 
thus closing the circuit.

Reed relays generally have relatively 
low voltage and current ratings but they 
are usually highly reliable because there 
is no contact deterioration (when used 
within ratings).

A diode across the relay protects the 
driving transistor from back EMF.

One aspect of relays which we should 
mention is that of "back-EMF". Since the 
relay uses a coil which often has a con­
siderable inductance it is liable to 
generate a "back EMF" when current 
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through it is interrupted. As with any in­
ductor, the value of the back-EMF or 
voltage generated is given by the 
formula:

E = L.di/dt
where L is measured in Henries, di/dt in 
amperes/second and E is in volts.

The voltage generated by a relay when 
it is de-energised represents a hazard to 
any device which is actually driving the 
relay, such as a transistor. In Fig. 2 for ex­
ample, a relay is driven by a transistor. 
When the transistor turns off, the relay 
back-EMF will attempt to maintain the 
relay current. This means that the collec­
tor voltage will suddenly rise to a very 
high value which could punch through 
the transistor.

This is prevented from happening by 
the diode across the relay coil. The 
diode is normally reverse-biased by the 
relay energising voltage but conducts to 
"clamp" any peak voltages to 0.6V above 
the positive supply rail. Hence, the tran­
sistor is protected from breakdown.

Making your own
Our "build-it-yourself" relay is similar in 

construction to many conventional 
relays. The main difference is that we 
have combined the armature and con­
tact spring into one unit, so that the 

The finished “build-it-yourself" relay. Note that the two short vertical tabs at the top 
of support piece (C) function as a stop to limit the armature movement when the coil 
is de-energised.

moving contact is not insulated from the 
armature. This refinement could be easi­
ly added if desired.

Most of the parts used in consti acting 
the relay should be available in home 
workshops. Possible exceptions to this 
are the wire, solder lugs and spring.

The spring we used in the relay came 
from a packet of assorted springs sold by 
Dick Smith Electronics. The wire used in 
the coil is 0.125mm enamelled winding 
wire which is commonly available in 25g 
spools. One spool is required.

Both this wire and the solder lugs are 
also available from Dick Smith Elec­
tronics. If suitable bolts are not available 
from the workshop, packets of 3/16-inch 
by 1!6-inch mushroom head roof bolts 
may be purchased from most hardware 
stores. (Purists may dislike the use of Im­
perial terms here, but most stores still 
sell screws and nuts in these units).

Power for the relay can be any DC 
voltage between 12 and 30V. The coil 
will have a resistance in the region of 
3OOÍ2 so the current drain will not be 
large.

The relay is constructed from light 
gauge galvanised iron sheet and is 
mounted on a particle board base. The 
dimensions of the particle board base

Three typical com­
mercial relays. The 
two larger ones are 
now virtually ob­
solete, being 
replaced by much 
smaller ones similar 
to the one shown.

SCREW

This drawing shows the general con­
figuration and suggested dimension of 
the metalwork used in our relay.

are not critical. We used a piece of 
board with overall measurements of 165 
x 45 x 12mm (length x width x 
thickness).

Since the sizes of the metal pieces used 
in the relay are dependent upon the size 
of the coil, it is best to start construction 
with the coil. The coil former is a 3/16 
inch (5mm) mushroom head roof bolt 2 
inches long on which two 20mm (out­
side diameter) fibre tap washers are plac­
ed. A nut is threaded onto the bolt and 
used as an end-stop for one of the 
washers.

The nut should be placed so that with 
one washer held against the head of the 
bolt and the other washer held against 
the nut, there is a gap of 25mm between 
the washers. A layer of electrician's tape 
is now wound over the threads of the 
bolt, between the washers, to protect 
the coil wire from sharp edges on the 
threads.

The tape also serves to hold the 
washers in position and prevent them 
sliding along the bolt when first winding 
the coil.

To make winding the coil easier, place 
the exposed, threaded end of the bolt in 
the chuck of a hand drill then clamp the 
drill securely in the vyce. One hand can 
now be used to turn the drill while the 
other hand guides the wire onto the 
bolt. Additionally, the gear ratio of the 
drill serves to multiply the speed of rota­
tion of the bolt, making the process of 
winding the coil much quicker.

As an alternative, if you have an elec- 
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trie drill with a speed control, you could 
press this into service for winding the 
coil. A caution should be applied to both 
methods though, in that the wire is fairly 
fragile and can be easily broken with just 
a slight jerk. So no matter which method 
is used, aim to wind smoothly. Of 
course, if you do not have access to a 
vyce or drill you will have to do it the 
hard way, completely by hand.

Commence the coil winding from the 
end closest to the drill chuck, leaving 
about 12cm of wire extending from the 
coil so that it can be connected to an ex­
ternal circuit. Wind the entire 25g spool 
of wire onto the bobbin formed by the 
bolt and washers, arranging the winding 
so that it finishes on the same end of the 
coil as it began.

PARTS LIST
1 small piece of light gauge galvanis­

ed iron sheet, 70 x 60mm
10 solder lugs
1 small tension spring
5 large self tapping screws
1 small self tapping screw
1 % inch nut and bolt
2 V/r X 3/16th inch mushroom head 

roof bolts and nuts
1 piece of particle board, 165 x 45 x 

12mm
1 25g spool ,125mm enamelled win­

ding wire
2 fibre tap washers 20mm outside 

diameter

Again leave about 12cm of wire free at 
the end of the coil, then, to prevent the 
wire unravelling, either twist the wires 
together at the spot where they leave 
the coil, or wrap insulation tape around 
the coil. This completes the coil 
construction.

As we mentioned earlier, the sizes of 
the metal pieces of the relay depend 
upon the size of the coil to some extent. 
We will proceed on the assumption that 
readers have built a coil with the same 
dimensions as ours. Where readers have 
built a larger or smaller coil our 
measurements should be scaled up or 
down accordingly.

The three metal pieces used in the 
relay are cut from a small rectangle of 
galvanised iron sheet measuring 70 x 
60mm. This sheet is cut into three 70 x

20mm strips with a pair of tinsnips. One 
strip is now trimmed to 60mm in length 
and forms piece A in our diagrams. The 
strip should be bent so that its shape and 
dimensions match those given in Fig. 4 
for piece A.

The second strip of galvanised iron 
should now be cut and bent so that it 
matches the dimensions given for piece 
B. The width of the small section on the 
right hand side of this piece is not given 
since it depends upon the diameter of 
the (hooked) end portion of the spring 
used. The end section should be just 
wider than the spring so that the spring 
hook has to be forced onto it.

The third piece of metal should be cut 
and bent now so that it resembles piece 
C in Fig. 4.

Holes are now drilled in the metal 
pieces at the places indicated in Fig. 4 
One hole cannot be drilled just yet since' 
its exact location depends upon the 
length of the spring used. This is the hole 
in the upright section of piece C.

A notch is now cut into each side of the 
end section of part B at the indicated 
place and the spring slid along the end 
section until it rests in the notch.

Drill a hole in the centre of the wooden 
base so that the roof bolt forming the 
bobbin can be screwed directly into the 
wood. Hold the bobbin and piece C 
together, then screw the assembly into 
the base until piece C is held tightly bet­
ween the bobbin and the wood. Now 
place piece B in position on piece C and 
mark the location of the centre of the 
spring hook on the upright section of 
piece C.

Disassemble the relay pieces and drill a 
3/16th-inch diameter hole in piece C at 
the location just marked. A 3/16th-inch

Any relay with changeover contacts can 
be wired as shown to make a simple 
oscillator or pulsing device.

A modified version 
of the relay with 
changeover con­
tacts. Connected as 
shown in the circuit 
above it will func­
tion as a slow 
oscillator.

diameter roof bolt trimmed to 15mm in 
length is placed through the hole and 
secured tightly to piece C with a nut.

Screw a small self tapping screw half 
way through the hole in the thick end of 
piece B, and attach a solder lug to the 
other end of piece B with a 1/8th inch 
diameter nut and bolt placed through 
the hole.

Reassemble the bobbin and pieces B 
and C. The loose end of the spring hang­
ing from piece B can now be slid over 
the threaded end of the roof bolt. The 
spring should apply enough tension to 
hold piece B firmly against the small ver­
tical tabs on piece C. Place piece A in 
position under the self tapping screw in 
piece B then secure piece A to the parti­
cle board base with a self tapping screw. 
A solder lug should be placed under the 
screw to act as an electrical connection.

To finish off the construction, attach 
eight solder lugs to the particle board 
base with four small self tapping screws. 
A wire should be run from the solder lug 
on piece B to one of the four pairs of 
solder lugs described above. In the same 
manner, run a wire from the lug on piece 
A to the pair of lugs next to the ones just 
used.

The coil wires are now terminated on 
the two pairs of solder lugs at the op­
posite end of the particle board base, 
one coil wire to each pair.

Operation
To get the relay operating correctly, it 

will probably be necessary to "fine tune" 
the design by adjusting the tabs on piece 
C and the bent up sections on piece B. 
These limit the travel of piece B, the idea 
being to hold piece B just clear of the 
head of the bolt on which the bobbin is 
wound.

When 12V is applied to the coil, piece 
B should pull down to the head of the 
bobbin bolt. The self tapping screw in 
piece B should be adjusted so that the 
point of the screw will contact piece A 
just before the head of the bolt is reach­
ed by piece B.

The relay can be used as a remote con­
trolled switch to operate a low voltage 
lamp or other device. The controlling 
voltage is connected to the solder lugs 
on the right hand side of the photograph 
while the appliance to be controlled is 
connected to the left hand side lugs.

As a final variation, one of the 
photographs of the relay shows it 
modified so that it has a set of 
changeover contacts. This enables the 
relay to be used as an oscillator, with the 
addition of a single capacitor of 470/zF or 
thereabouts. Just connect the circuit as 
shown in Fig. 3 and connect to a supply 
of 12V or more. The relay should now 
open and shut at several times a second.
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A TV GAME WITH
INBUILT PERSONAL COMPUTER!
o^¡

Cat Y 1600

NÖWl
The one with the

YOU'D BE
CRAZY TO BU

& it's years ahead!
Yes — an absolutely up-to-date design. 
Most of the TV game consoles around were 
designed at least 2 years ago. And in 
electronics, that's an eternity!

SAVE 1 AVAILABLE 
$50 AT

JUSTA TV
GAME!

Compare the quality
Amazing picture quality 
with over 49,000 dots — 
over twice as good as the 
largest selling TV game. 
You'll be amazed at the 
clarity, the detail — just like 
the screens NASA use in 
the space shuttle!

Cassette 
Storage
Module

Cat Y-1607

Easy one plug connection to your Wizzard!
At last - now you can store your programs and retrieve 
them without re-keying! Quality cassette unit connects 
to side of Wizzard, one plug supplies power and signal

hnes WAS $89.00 
NOW ONLY

s69°°

inhuilt computer

Space age Controllers

g**

Not just simple sticks: full 
space-age guiding devices 
with 48 keys as well. You 
get incredible control cap­
ability — far more than 

Vw possible with other games.
And slide-in overlays for 
controllers: you can see ex­
actly what to do! When the 
controllers are placed in 
the console, they form a 
standard typewriter-style 
QWERTY' keyboard — 
that's versatility!

MOVING KEY KEYBOARD
One piece replacement CatY-1608 
typewriter style keyboard.

$495°

The Dick Smith WIZZARD 
has an inbuilt personal com­
puter facility! Just plug in 
the optional BASIC' cart­
ridge and the WIZZARD 
becomes a powerful per­
sonal computer, complete 
with 1 7 K of memory (that's 
more than you get with 
many personal computers! 
Learn how to run your ow
programs. Finance, home­
work, anything!

$~AS0 'BASIC' CARTRIDGE 
Cat. Y-1605 W“ Now Available

Compare the price
The best part of all: the Dick Smith WIZZARD 
is around $200 cheaper than the closest 
comparable computer! Yes, you not only 
save a fortune by buying the Dick Smith 
WIZZARD — you get much greaterflexibility 

and enjoyment!

DICK SMITH WIZZARD
S6.85 weekly ovet 12 mttis 

to approved customers

ONLY$OQC
Cat. Y-1600 £|

rGreat range of cartridges!

Fantastic 
game Cartridges 

21st century games — like you've never 
played before. And every cartridge has many 
games — up to 32 in each! You'll never be 
satisfied with anything less after playing the 
WIZZARD.
Every cartridge has a built-in demonstration 
program to show you how to play the game. 
And plays music, too — it's that advanced!

S39 95

Tank Attack Y-1610
Dick Smith Championship

WITH 
WIZZARD

1 Day 
if yoVr» not compì' 

I .•■■«non iMithin 7

Tennis 
Auto Chase 
Crazy Chicky 
Planet Defender 
Air/Sea Attack 
Police Jump 
Mouse Puzzle 
Astro Pinball

Y 1620
Y 1 630
Y 1640
Y 1650
Y 1660
Y 1 622
Y 1680
Y 1685

COMING SOON
Music Maker
Soccer
Helicopter Rescue
Speed Race
Deep Sea Adventure

ÁñdSQQ^ 
nNLY^^-^-

Programming your «R gsl 
Wizzard Book Cat B 6196 I



THIS IS THE COMMODORE 64
I

name letter date; 06/82 file le,,_ 
col: 005/078 Une: 01/55 page 001/00»

«»type mode**

1982

Mr. Bill Newborg 
I10M Continental Drive 
Harleysville. PA I9M38
Thank you for your recent inquiry 
(egarding Commodores word processing 
package* for the Commodore-6M.
Text Is displayed on the screen 
in the form It will be printed. You 
can easily type and edit documents, 
making additions, deletions, or malor 
changes, and Instantly see the effect 
of the changes without printing.
Tp speed turnaround, when change* 
are made, only those changed sections

BMS/CC30L



"THE COMMODORE 64 
COULD BE THE 

MICROCOMPUTER INDUSTRY’S 
OUTSTANDING NEW PRODUCT 

INTRODUCTION SINCE 
THE BIRTH OF THIS INDUSTRY.”

-SHEARSON/AMER/CAN 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% more power at 
considerably less than 50% 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 POWER
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, Conor nodi ne 

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
BE

COMMODORE BUSINESS MACHINES PTY. LTD. 
5 Orion Road, Lane Cove NSW. 2066. (02) 427 4888.

f Z commodore
COMPUTER ..
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Modified listing for 
the EPROM programmer

The EPROM programmer for the TRS-80, published in 
“Electronics Australia” in July, 1980, remains one of the most 
economical and effective programmers on the market. The 
program presented here allows it to be used with the popular 
2516 2K x 8 EPROM.

This EPROM programmer can be used with 2708, 2516 and 2732 types.

While the TRS-80 EPROM programmer 
was designed to be used with 2708, 
2516 and 2732 EPROMs, the control pro­
gram presented in the original article 
was for 2708 devices only. Now that the 
price of 2516 EPROMs has come down 
the 2708 has almost gone by the board. 
In addition to providing 2K of program 
memory, the 2516 requires only a single 
5V supply, rather than the 5V and 12V 
supplies of the 2708.

The 2516 is also simpler to program, 
requiring one pass through the memory 
locations instead of the multiple cycling 
of the 2708.

With these points in mind we have 
prepared a new program for the TRS-80 
which allows 2516 devices to be pro­
grammed. In addition to a new machine 
language programming routine, three 
other sections of the program have been 
replaced with machine language to 
speed up the programming process. 

Needless to say, the selector switch of 
the EPROM programmer must be set in 
the 2716 position to use this program.

The program is based on a number of 
subroutines which can be used separate­
ly if desired. Simply typing RUN will lead 
the user through the programming se­
quence, first verifying that the EPROM is

10 REM ** 
20 REM ** 
30 REM ** 
32 REM ** 
40 REM ** 
50 REM ** 
60 REM ** 
70 REM ** 
80 REM ** 
90 REM ** 
100 REM ** 
110 REM ** 
127 REM ** 
13.; REM ** 
14.; REM ** 
150 REM ** 

fully erased then prompting the user to 
enter the data to be programmed. At the 
conclusion of data entry, the data is 
displayed and the user is prompted to 
change any locations which may be in 
error. Following this editing routine the 
data is programmed into the EPROM, 
then read back and compared with the 
data held in memory.

Data in locations in the EPROM which 
do not match the contents of the buf­
fer is displayed with an asterisk to in­
dicate that a programming error has 
occurred.

The various subroutines can also be us­
ed separately and in fact the subroutine 
starting at line 6000 is not used by the 
main program. It calls a machine 
language program which reads the con­
tents of an EPROM into the RAM data 
buffer and can be used in conjunction 
with the programming subroutine to 
copy one EPROM into another.

Whenever the routines are used 
separately the subroutine starting at line 
10000 must be run first. This routine 
reads the machine langauge into 
memory from data statements and is 
vital to the operation of the program.

Reprints of the original article covering 
the construction of the EPROM Program­
mer can be obtained from our reader in­
formation service for $3.00 plus postage. 
The TRS-80 version of the programmer 
was described in the July, 1980 issue, 
with modifications to suit the Exidy 
Sorcerer computer in August, 1980. j

ELECTRONICS AUSTRALIA 2708 EPROM PROGRAMMER
WRITTEN BY RON DE JONG 22/5/80
MODIFIED FOR 2516 BY PETER VERNON 12/1/83
FOR TRS-80 LEVEL II BASIC

THE PROGRAM CONSISTS OF A NUMBER OF 
INDIVIDUAL STEPS WHICH CAN BE CALLED UP 
SEPERATELY IF REQUIRED. THE INDIVIDUAL 
PROGRAMS ARE LISTED BELOW-
1. RUN 2000 CHECKS TO SEE THAT THE EPROM 

HAS BEEN PROPERLY ERASED.
2. RUN 3000 READS DATA INTO MEMORY STARTING 

AT LOCATION 30001 FOR SUBSEQUENT LOADING 
INTO THE EPROM.

3. RUN 8000 PROVIDES A HEX LISTING
listing continued ►
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P 1000.

P 1009.

■

P1015

63 0

$1.75

TELEPHONE CABLE
STILL AT PRE DEVALUATION PRICE

ea.
Parallel $11.50

6A/400V 
DIODE BRIDGE
iiiiiiiiiiiiiiiiiiiiiiiiiimiiiim
I PRICE SLASHED = 
iilllllllllllllllllllllllllllllllii

$26P1012

4
*6 o|<—

Z 0134.

1000
1003
1006
1010
1012
1015
1017
1018
1019
1020
1025
1030

FOUR WIRE
RED/BLACK/BLUE/WHITE

Good Buy July(
Dear Customer It's midwinter again igroanl — every July our sales have been lousy as It seem all the electronic enthusiasts In Australia 
would rather sit around a nice warm fire than tinker with Electronics. This year, to make It even worse we've expanded our overnight 
mall order service section by around 400%. So we simply can't afford another slow July — hence you reap the benefit of all the exciting 
Altronics duality direct import components and products advertised throughout this magazine. Remember our technically qualified
staff are waiting right now for vour phone or mall order — Regards,

MINI STRIP 100 HOLES

$1.95
640 HOLES

$12.00

PCB DESIGN 
TAPES

16m LONG REELS 
3 HANDY WIDTHS

•5mm 
H 8602.
imm
H 8603.
15mm 
H 8604.

$2.95
$2.95 
$2.95

H 8605 (PACK OF 3)... $8.50
CREPE TAPES CURVE EASILY

LEDS
z 0140 Led 3mm Red .14 .10
2 0141 Led 3mm Green I .20 .18
Z 0143 Led 3mm Yellow \ .22 .20
Z 0150 Led 5mm Red ' ' .14 .10
Z 0151 Led 5mm Green .20 .18
Z 0152 Led 5mm Y ellow .22 .20
Z 0154 Led 5mm Orange .25 .22
Z 0159 Led 5mm F lashing

F RL4403 .49 .45
Z 0160 Led Rectangular Red .22 .19
z 0162 Led Rectangular Green .25 .22
z 0164 Led Rectangular Yellow .25 .22
z 1072 Led Infra Red CQY89A .55 .52

LED DRIVERS
. .......................
= GENUINE NATIONAL SEMI'S Î
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIH

LM 3914 * _ __ 
Z 2214. . .$4.50 
LM 3915 __Z 2215,..$3.C5

PROTOTYPE SOLDERLESS BREAD BOARDS 
uiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiitiiiiiiiiiu 
= NON-CORROSIVE 
= NICKEL ALLOY CONTACTS = 
= RELIABLE FOR = 
= 50,000 INSERTIONS =
miiiHiiiiimiimiiiiiiiiiiiiiiniimiiiH
There's a limit to Just how 
many times you can resolder 
components while proto­
typing before you either de­
stroy the component or lift a 
tracK from the vero. 
These solderless breadboards 
enable circuits to be literally 
thrown together in an Inst­
ant, yet all components re­
main reusable. 
A necessity in all research 
laboratories to save on expen­
sive development costs.
*
*

☆

Standard 0.1 inch spacings. 
Accepts all Lsi s, semis, 
transistors, diodes, leds 
and passives.
22-30 gauge solid hook up 
wire for interconnections.
Boards are "Keyed' to 
enable easy expansion.

400 + 1280 HOLES
ACCEPTS UP TO46 
X 16 pin D.I.L. IC'S 

SCREW 
TERMINALS FOR 

PS CONNECTIONS

500 + 1920 HOLES
ACCEPTS UPTO 24x16 pin 

D.I.L. IC'S
METAL BACKING PLATE FOR 

SHIELDING OF SENSITIVE 
CIRCUITRY

$38

NEW PRODUCT
10 SEC. RED 

BAR GRAPH MODULE

-*5 0'

Z0180 $2.50 i0up$2.20ea.
LIMIT OF 20 PER CUSTOMER 
UNTIL MORE STOCKS ARRIVE

MINI TOGGLE SWITCHES
OEM QUALITY 250V 2 AMP RATED 

6mm mounting hole 
12mm x 12.7mm x 20mm (D)

S 1010 SPDT $1.10
S 1025 SPDT centre off $1.50 $1.25
S 1020 DPDT $1.50 $1.25
S 1030 DPDT Centre off $1.95 $1.75

TOP QUALITY
XTALS

1.0000 mHz
1.8432 mHz
2.0000 mHz
3.5875 mHz
4.0000 mHz
4.1940 mHz
5.0000 mHz
6.0000 mHz
8.0000 mHz

10.0000 mHz
12.0000 mHz
16.0000 mHz

Parallel 
Parallel 
Series 
Parallel 
Parallel 
Parallel 
Series 
Series 
Series 
Series 
Series

9.50
7.50
3.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

10 + 
$10.25

8.75 
6.75
2.75
4.50 
4.50
4.50
4.50
4.50
4.50 
4.50 
4.50

w 0302 per metre...
per 200m roll

.50 
$46.00 A
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S Powerful New

6000 RPM
Mini Drill

for PC
Work

$12.95

T2325 (1.0mm) . . . $1.25

LIMIT OF 20 PER CUSTOMER.

FOR CHASSIS TO 16 GAUGE.
BUY BULK — SAVE 40%.

FAIRCHILD FND 570 S 
EQUIVALENT TO FND 500

25 +
.18 
.20
.20
.50 
.45 
.65

Pu7uo Pack of 100 
P0701 Pack of 1000

Supplied pn "Break off header 
pre-spaced .1 Inch.

GET A TRADE PACK FOR YOUR WORKSHOP NOW.

ea.
.25 
.50 
.30 
.40 
.60 
.80

10 + 
.20 
.25 
.25 
.35 
.50 
.70

ONLY $1.95
NORMALLY $3.95.

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.

T2302

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

will
YOUR BUDGET PROBABLY WON’T STRETCH TO AFFORD OUR 

PROFESSIONAL SERIES ALL ALUMINIUM RACK CABINETS
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$1.55

$1.75

LED BEZEL 2 VOLT

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

EAS 3050

S2500 $5.50

1^

10 Up ... .65

10 Up ... .75

cabinet 
real 1st

ZENNER DIODES 1 WATT 
LAST CHANCE AT PRE-DEVALUATION PRICES

DIL SWITCHES
COLD PLATE SELF- 
WIPING CONTACTS.

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

♦ These beautifully crafted rack 
boxes will give your equipment a
class appearance. * All aluminium construc­
tion. ★ REMOVABLE TOP AND BOTTOM

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

PANELS. * All dimensioning 
the International Standard.

conforms 
* Natural 

lid. * Dele

to 
or 

ixe

Side Elevation: 
D = 254n»m C
B (Mbunting Bolt

(Internal Chassis 
Centres)

Height)
Black finish. * Ventilated

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

All Altronics prices include Sales Tax. Don't be conned by other advertisers whose 
seemingly low prices are plus Tax m fine print You could well pay up to 32’/2% more.

UK MADE, COLD PLATED
D RANGE CONNECTORS

SAVE 25% ON BULK QUANTITIES!

KEY OPERATED SWITCH
HALF PRICE! BE QUICK, 500 ONLY.

P0880DB9 Male 9 Pin 
P0881 DB9 Female 9 Pin 
P0885DB9 Backshell
P 0890 DB15 Male 15Pln 
P0891 DB15 Female 15 Pin 
P0895 DB15 Backshell
P 0900 DB25 Male 25 Pin
P0901 DB25 Female 25 Pin 
P0905 0B25 Backshell

ea. 10 + 25 +
2.50 2.20 1.95
2.95 2.70 2.50
2.85 2.50 2.30
2.95 2.50 2.29
3.50 3.00 2.80
2.85 2.50 2.30
4.50 3.95 3.60
4.95 4.50 3.98
2.85 2.50 2.30

IC SOCKETS
DIL
LOW 
PROFILE

P0550 spin 
P056014Pln 
P056516Pln 
P056718Pln 
P 0570 24 Pin
P0575 40Pln

TOP 
QUALITY 
MADE IN 

USA

MOLEX PIN SOCKETS
use with single pins up to .5mm diam.

Make your 
own sockets 

for IC’s, displays,

19.5mm 
mounting hole 

required. Supplied 
with two keys. Hund­

reds of applications for 
security type applications. 4 way $1.50

S 3060
8 way $2.00

RUBBER 
GROMMETS

H 
H 
H 
H

1450
1452
1456
1458

LAST 
MONTH 
AT THIS 
PRICE

CHROME BEZEL HOUSING

75S 4030 (Red)

S 4032 (Green) . . .85
Chassis 

Hole Cable Hole
9.5mm 6 mm
9.5mm 6 mm

12.7mm 9.5mm
12.7mm 9.5mm

Pack 
Qty.

8
100

8
100

$ .85 
5.95 

.95 
6.00

HIGH INTENSITY 
7 SEG. DISPLAYS

All One Price . . . .35 10 up . . . .30
Z 0303 3V3 1N4728 Z 0330 11V 1N474Ì
Z 0306 3V6 1N4729 Z 0332 12V 1N4742
Z 0308 3V9 1N4730 Z 0334 13V 1N4743
z 0310 4V3 1N4731 z 0336 15V 1N4744
z 0312 4V7 1N4732 z 0338 18V 1N4746
z 0314 5V1 1N4733 z 0340 20V 1N4747
z 0316 5V6 1N4734 z 0342 22V 1N4748
z 0318 6V2 1N4735 z 0344 24V 1N4749
z 0320 6V8 1N4736 z 0346 27V 1N4750
z 0322 7V5 1N4737 z 0348 30V 1N4751
z 0324 8V2 1N4738 z 0350 33V 1N4752
z 0326 9V1 1N4739 Z 0352 36V 1N4753
z 0328 10V 1N4740 Z 0375 75V 1N4761

• FOR DESPATCH P&P CHARGES AND ADDRESS DETAILS PLEASE REFER TO OUR AD. ON PAGE 95»



Control unit for 
photovoltaic systems

Amtex Electronics has released a 
power control unit for photovoltaic 
installations.

The power control units direct solar 
generated electricity to and from battery 
storage. They also protect the battery 
and provide monitoring information to 
the user. Three meters are incorporated 
to show voltage, current from the array 
and current drawn by the load.

In the direct charging mode the power 
controller feeds the full output of a solar 
array to a battery bank until a preset cut­
off point. The controller then enters a 
trickle charge mode using a reduced cur­
rent to prevent overcharging the bat­
teries. Conversely when the batteries are 
low, the controller will automatically 
disconnect designated "low priority" 
loads to avoid deep discharge of the bat­
teries. Battery temperature sensing and 
temperature compensation is also 
provided.

Designated the MC8020, the power 
controller is housed in an oil-tight NEMA 
enclosure suitable for outdoor installa­
tion even in extremely harsh en­
vironments. Models are available for 
either 12V or 24V operation at a max­
imum 15A charging current.

Also available from Amtex is a new DC 
to DC converter designed to operate 
12V equipment from a 24V DC supply. 
The unit incorporates a constant voltage 
circuit for suppressing output voltage 
variations and is protected against short 
circuits and over-current conditions.

Specifications of the converter include 
an input voltage from 18-35V DC, an 
output of 13.5V plus or minus 0.3V and a 
rated current output of 4A continuous 
(5A peak).

For further information on the 
photovoltaic power controller or the 
new converter contact Amtex Elec­
tronics, PO Box 285, Chatswood, NSW, 
2067. Phone (02) 411 1323.

Power supply for Cup challenger

An Australian designed and manufactured power supply is on board one 
of Australia’s challengers for the America’s Cup at Newport, Rhode Island.

The 12-metre yacht Advance, sponsored by the Royal Sydney Yacht 
Squadron, carries a 100W DC-to-DC converter manufactured by Scientific 
Electronics to power its on-board minicomputer.

The converter, Model SM100D2,was chosen because of its high efficien­
cy, low input voltage and compact packaging.

Scientific Electronics manufactures a wide range of power supplies and 
DC converters for all types of equipment. For information on the full range 
contact the company at 6 Holloway Drive, Bayswater, Vic. Phone (03) 
762 5777.

Dress up projects with new Jaycar boxes

Shown above are part of the range of 
new style project boxes available from 
faycar. Two designs are available, both in 
a variety of sizes and a choice of four col­
ours. At left in the photo is the largest 
"console box", measuring 170 x 214 x 
82mm (W x D x H), with a sloping front 
panel and a height of 32mm at the front 
of the box.

All console boxes come with an 
aluminium front panel and a base and 
sides of impact resistant ABS plastic. The 
front panel has moulded-in bushes to 

take metal screws and each box has in­
ternal slots formed in the sides to hold 
printed circuit boards.

Rectangular ABS boxes can also be sup­
plied, as shown above. Sizes range from 
100 x 50 x 25 (L x W x D) to 190 x 110 x 
60mm, in blue, black, orange or grey.

Prices start at $6.95 for the smallest 
console box or $3.95 for the smallest 
rectangular type, and further information 
is available from Jaycar, 125 York St, 
Sydney, NSW, or at Carlingford, Cnr 
Carlingford & Pennant Hills Rd.
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-Robot Turtle•¡Cebo t H
The HEBOT 11 turtle is not just a fun device, it is a positive aid to education, it takes programming out into the real 3 dimen­
sional world instead of the flat two dimensional world of the VDU. When connected to the I/O ports of your computer and 
given a DC supply of 9- 15V the turtle runs around under computer control moving forwards, backwards, right and left with 
independent control of each wheel, it has blinking eyes, will bleep with achoice of two tones and when ordered by the computer, 
presses down a pen to chart its progress and provide hard copy of the results of the program. When set free to run around the 
turtle discovers its enviroment. When the turtles shell bumps into an unmovable obstacle touch sensors send back data to the 
computer for it to calculate evasive or exploratory action.
If the computer has no I/O ports it doubtless has an expansion bus and the turtle can be controlled and listened to using this bus 
together with the universal computer interface board. This board enables the turtle to be treated as a memory mapped I/O 
device.

COMPLETE "HEBOT II”
KIT INCLUDING ALL 
HARDWARE, DOME, 
WHEELS etc. Cat. XR1020 

$399 .
Brand new
UNIVERSAL INTERFACE
CARD KIT CatXR1022

$3950
FM Transmitter Module^Fl^
We have been working on this one for years11
Basically we wanted something akin to the $6.50 kit "wireless microphone" transmitter but with greater 
signal strength and far, far greater frequency stability 
WE NOW HAVE IT'
Basically the (potted) unit measures a small 90 x 22 x 15mm and has connections for power, antenna and 
input An AC signal between 20 and 15kHz will modulate the transmitter The signal can be coded single 
or multiple frequency tone bursts etc.

FEATURES
• Ultra low noise output ( 60dB or better 

attainable with a suitable tuner)
• Excellent frequency stability
• Not a kit ready for immediate use
• Connections required

(a) Power supply or battery
(b) Antenna
(c) Audio input

• Full instructions supplied
• Suits any application where a stable low noise 

FM link is required

SPECIFICATIONS
•Frequency 88 108MHz adjustable
• Useable range 50 metres
• Supply 6 to 9V at 20mA
• Input sensitivity adjustable maximum 30mV
•Preemphasis 5Qu /second standard
•Dimensions 90 x 22 x 15mm (approx)

$4995
Cat. DT5450

At last a hig^i quality 16 BIT micro (mini?) Computer Kit is available in Australia. This extremely powerful 
machine is based on the Texas TMS9995 processor.
We simply do not have room to list all of the features of this machine A few

• High speed 24K byte extended basic interpreter
• 48 bit floating point gives 11 digit accuracy
• High resolution (256 x 192) colour graphics
• Screen memory does not use up user memory 

space
• 16 colours available on the screen together in 

Graphic mode
• Fast line drawing and point plotting basic 

commands
• High speed colour shape manipulation from basic
• Full textual error messages
•String and Array size limited only by memory 

size
• Real time clock included in basic
• Interval timing with 10mS resolution via TIC 

function
• Named load and save of basic or machine code 

programs
• Auto run available for any program
• Powerful machine code monitor
• Assembler and Disassembler included as standard

• Auto line numbering facility
• Full renumber command
• Simple but powerful line editor
• Buffered I/O allows you to continue executing 

the program while still printing
• Flexible CALL statement allows linkage to 

machine code routines with up to 12 parameters
• Basic programs may contain spaces between key 

words to make programs readable without using 
more memory

• Over 34K bytes available for basic programs even 
when extended basic includes IF THEN ELSE

• Supports up to 16 output devices: Screen and 
cassette included as standard

• Supports bit manipulation of variables from 
basic

• Error trapping to a basic routine included
• Basic supports Hexadecimal numbers
• Includes UHF modulator, tape interface and 

power supply with extra capacity for extra 
interfaces

WIRELESS 
GUITAR. 
LINK

Cat. AZ5010

We have made a SCOOP PURCHASE of the MUSOLINK FM Wireless system
The MUSOLINK enables a guitarist (for example) to operate live without trailing cables This lowcost 
system transmits a rock steady signal to any commercial FM tuner The signal is restricted to the largely 
unused low end of the 88 108MHz FM band Many MUSOLINKScan be used in. say. 1MHz of FM band 
width as they have excellent frequency stability
Normally this unit sells for S149 but we have bulk purchased and now pass on great savings11

If you want to know more about this machine send SAE for more details. 
(Disc drives NOT included)

NOW $OO LIMITED STOCK
NEW LOW PRICE

COMPLETE KIT 
INCLUDING 
METALWORK

Cat KJ3660

$1299

Low Cost
BACK AGAIN! ULTRA VIOLET LAMPS $3.95
Ultra violet lamps New "Mini Flood" design Powerful 100 watt rating. Standard domestic bayonet 
fitting. Cat. SL2680

Super 
Value

RS232 
INTERFACE

Cat KJ6631

$49.50

CMOS SENSATION
Huge scoop buy of the scarce 4026AE device means that you save1
For years the 4026 decade counter 7 segment decoder driver has been one of the most difficult parts to
obtain. Jaycar has made a scoop purchase of this device in the AE " form (we are not certain that it was 
ever made as a B” suffix device) It has been largely replaced by the 4426 (which is not an exact equi 
valent) The 4426 sells for S2 20 and so to does the 4026 when it is available but for JULY only the 4026 
price has been slashed Cat. ZC4026 Prices INCLUDES sales tax
1 9 $150 each 10 99 S1 25 each 100- ONLY 99 cents each

SEE JAYCARS OTHER ADS FOR ADDRESS DETAILS
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INSTRUMENT CASE

Prose
Logic

flexible 3-wire power cord

LOWEST PRICED TOP
5" Drive Cases with power supplies

QUALITY BREADBOARD$55.00

P/P $5.00

SPECIAL

MPIB51
MPIB52

POWERFUL NEW 6000 RPM MINI DRILLBOARD

identificationfacilitate positive

$1.15 
$1.60
$1.90 
$3.20

strips are pre drilled and plated for soldering ease 
These boards have an Alpha Numeric Grid to

• Bandwidth
• Sensitivity
• Sweep Time

▼ PHONE FOR BEST 
PRICES ON MITSUBISHI 

SLIM LINE DRIVES 
& POWER SUPPLIES

H5116 310 x 100mm 
Plated Strips-Alpha Numeric 
versatile board of the lot. I

For 1 Drive
For 2 drives

4 Pole
6 Pole
8 Pole

10 Pole

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

COMPUTER 
COOLING 
FANS l£r

LIGHT 
DEPENDENT 
RESISTORS

SOLDERING IRON 
STAND 

UNIVERSAL TYPE

19 INCH RACKT
BOX (483 mm W
x 132mm H). Get 
a professional finish like 
Namakichi and
Technics with ay
your projects. J

$1.45
$3.00
$4.50 

: Grid, the most 
Etched copper

model
DLP-1

|SSS5^ WIRE WRAP
T00LWSU-3O

$9.50 Wrap-Strip-Unwrap

DC ' 15 MHz
10 mV/rfiv
0 5 Ms/div 0 5 s/di

SWITCH 40 
COIL 80 c

XENON FLASH
Trigger TUBE /

DRILL BITS 
$1.00 .8mm

i/rnn TV DC H5614 90 x 80 mm
VcnU lire H5602 1 50 x 90 mm

PUSH BUTTON SWITCHES
Ideal PCB mount- PACK 0F4
Momentery 2 pole
Pusfi-on Positive K—it*,!
"click action" Great
for alarm equip M i Hi A__  
intercoms, custom j_________ **
keyboards etc I ’ ITOI*!
DIL PCB SWITCHES 1,11 .

SOLDER SUCKER
Quality de solder tool with Teflon 
tip and nozzle sweeper.

$8.75ea

Max Input 1.5 MHz$11.501 
Strong Aluminium
case
LEDs HI-LOW-PULSE
80cm leads
KEY to LEDs on back of probe 
Input Impedance 300k

• A vertical amplifier provides as wide a bandwidth as DC to 15 MHz. 
as high a sensitivity as 10 mV/div and a low input capacitance • A swe 

rate extends from O 5 ysec/div to 0 5 sec/div in 19 ranges Further 
TV vertical and horizontal syncs are available for measuring video

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 

Irnm drill bit.

$1.00 1.0mm

REED SWITCH 
AND COIL ,K
NOW THRASHED 
TO RIBBONS

REPLACEMENT TIP 
$1.25ea

¿"jim
and that's how long 

%K-‘’ it takes to box your project
Just a JIF F Y ! ...

19 10-49 50 up
2-OQ

2 3 00
3
5 1-00________

CS-15BDÄH ' ’
130mm DUAL TRACE TRIGGERED 

SWEEP OSCILLOSCOPE

2N 200 • 640 Holes

$9.50 each

LOGIC PROBE
Directly powered from circuit under test (5 V)
Tested to 12.6 MHZ ♦ DTL/TTL — CMOS 
Threshold selector
Circuit loading 30 UA approx.
High-Low — pulse or memory led indication.
Impulse mode pulse length is extended to 
enable visual observation. In memory mode any 
detected level is continuously displayed until reset
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CIO Data Cassette
$1.10Tape

C20 Data Cassette
$1.20Tape

MICRON 12

$185

OUR COMPUTERISED 
INVENTORY SYSTEM 

AND LOW OVERHEAD
ALLOWS US TO GIVE 
YOU FAST DELIVERY

OF YOUR ORDERS 
AND LOWEST 

POSSIBLE PRICES

- NOW IN STOCK
LUTRON DIGITAL LCD MULTIMETER
3/a Digit, 5" Display, 10 meg input,Transistor HFE 
Tester up to 10 amp. DC current. 1% accuracy.

P&P CHARGE

$1.50

SPECIAL PRICE

welcome here

Bankcard Mail Orders Welcome

75<Please debit my Bankcard

Bankcard No $5.25ea
TEXTOOL

Expiry Date

Name mw
Signature

AE 3/83

S2010

$10.95 
$10.95

BANKCARD 
VIA YOUR 

PHONE

16 Pin Zip * Dip 11
24 Pin Zip* Dip 11
40 Pin Zip * Dip 1 1

16 PIN
DIP INSERTION TOOL

horn/ speaker. Very attractive "off white" 
colour. 8 ohm 5 Watt RMS. Ideal P.A. use. 
Individually boxed.

Industrial quality Narrow profile enables work in densely 
packed areas Tool includes a remarkable pin straightener 
built mto the handle

PVC weatherproof re-entrant

$21.50
Zero Insertion Pressure

DIP EXTRACTION TOOL
Ideal fo« the hobbyist or laboratory engineer One piece

$4.00
S5.00
$6.50

POST & PACKING
FOR GOODS SENT

BY STANDARD
MAIL IN

AUSTRALIA ONLY

MAIL ORDER ONLY
(NO SHOP SALES!

ORDER VALUE

$5 - $9.99
$10 - $24.99 —
S25 - $49.99
$50 - $99.99
$100 OR MORE

$69-50

POST AND PACKING CHARGES.

CORRECT AT 

TIME OF PUBLICATION 

BUT SUBJECT TO CHANGE 

WITHOUT NOTICE.

Green Phosphor Monitor 
Features 12" screen 
Front controls, on/off. 
contrast/reverse. bright 
ness. Power 240V 
50Hz or 12V DC. Input 
RCA type. DC Output 
Jack 12V 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

Adjustable Azimuth . 
DATA CASSETTE

At last a Data Cassette 
Recorder/Player you can Cyf// afford. The Micron D 1120 y/// 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.

$7.50

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. *

$8.95 ।
POTS All with % in. shafts Linear 

500/1K/10K/20K/50K/T00K/500K/ 
IM/2M Logarithmic 1K/5K/10K/20K/ 

50K/1O0K/500K/1M/2M
All one price

$1.95

MAIL ORDER MAIL ORDER MAIL ORDER



Letters to 
the editor

Confusion in a record review!
I refer to Neville Williams' review of 

some alleged Guitar Concertos by 
Vivaldi in the April 1983 issue.

Vivaldi never wrote any concertos for 
guitar and orchestra (string or 
otherwise).

The title of the record reviewed pro­
mises "Four Concertos for Guitar and 
String Orchestra" whereas the listed 
titles show only two concertos for guitar 
and orchestra Opus 3 No. 6 (in LA 
MENOR — A Minor) and Opus 3 No. 12 
(in Ml MAYOR - E Major).

Vivaldi's Opus 3 set of concertos is the 
famous collection of 12 works "L'Estro 
Armonico" for one, two or four violins 
and strings and continuo of which Nos 6 
and 12 happen to be for solo violin.

"L' Estro Armonico" has been recorded 
frequently enough over the LP era and in 
fact a very recent release (Christopher 
Hogwood and the Academy of Ancient 
Music — Lyre Bird Recordings) accom­
modates all 12 concertos on two (2) long 
playing records.

Each concerto as printed in the review 
has an initial Allegro movement shown 
as an incredible 38' 15" and 38' 55” 
respectively. The average playing time in 
other versions would be nearer to four 
minutes for these initial Allegros. Should 
there be only two concertos on the 
recording as set out in the review details 
(and not four works as promised) we 
would thus have two concertos each of 
about a 10 minute length on an entire 
12-inch disc.

One is left wondering why anyone 
would bother buying a recording of only 
two concertos from Vivaldi's Opus 3 
played on the wrong instrument on one 
LP record whereas one could purchase 
all 12 concertos on 2 LPs played on the 
correct instruments on the Lyre Bird 
recording.

One is also left wondering whether Mr 
Williams actually listened to the recor­
ding prior to recommending it, in view of 
the confusion concerning the number of 
concertos on the disc and the length of 
the works, whilst the solo part was writ­
ten for violin and not guitar, a fact not 
mentioned in the review.

I should add that I have been a faithful 
reader of the Classical Record reviews in 
your excellent magazine since the days 
when John Moyle was the reviewer (in 

the 1940s as "Radio and Hobbies" with 
me as a 10-year-old reader), the good 
work being carried out by that reliable 
old hand Julian Russell for the past 15 or 
20 years.

This is the first review that has left me 
confused and I think merits some sort of 
clarification.

Mr R. Kennedy
Artarmon, NSW

COMMENT: The timing error was due to 
an inadvertent typing error in the original 
review, which slipped through our nor­
mal proof reading procedures. Had the 
reviewer more deft in the use of the shift 
key, the copy would have read 3' 15" 
and 3' 55" instead of 38 15" and 38 55". 
Also a complete segment is missing: 
After the paragraph beginning "If my 
translation of the Spanish . .." the miss­
ing paragraph should have read: "On 
side two are two more concertos, both 
transcribed by guitarist Emilio Pujol: 
CONCIERTO EN RE MAYOR and CON- 
CIERTO EN LA MAYOR."

This would have made the transcrip­
tion virtually self-evident. Total playing 
time for the album is 40' 38". We cer­
tainly did listen to it and stick by our ver­
dict, although we must apologise for the 
mess-up!

Nuclear explosions 
— other observations

Your recent feature article concerning 
the electromagnetic effects of a nuclear 
explosion, and the high altitude tests at 
Johnston Island in 1962, called to mind 
the dramatic effects the relatively small 
weapons used in that experiment had on 
radio propagation. At that time I was 
employed by the CSIRO and that 
organisation, together with many similar 
bodies throughout the world, had equip­
ment set up to monitor as much of the 
spectrum as possible. One signal that 
was being observed was NBA in Panama. 
If I remember correctly this was a US 
Navy station with similar time-standard 
and frequency uses as WWV.

The signal path to Australia followed 
two routes, one straight across the 
Pacific, and the other around the world; 
to come in from the south. These two 
signals exhibited a phase shift and it was 

startling to see the recording pen, tracing 
this phase shift, shoot off the chart paper 
at the instant of the bomb's detonation, 
not to return for more than 24 hours, 
with no trace of a signal.

Other effects of the excess electrons 
from the explosion being injected into 
the ionosphere and becoming trapped 
by the earth's magnetic field were aurora 
withinin a few degrees of the equator in­
stead of being confined mainly to the ex­
treme northern and southern latitudes, 
and measurable effects on short-wave 
communication for almost a year.

Another large scale experiment of this 
era which, fortunately, failed was "Pro­
ject West Ford", proposed by the MIT 
Lincoln laboratory in 1960 and launched 
shortly after. This was an attempt to 
place in both equatorial and polar orbits, 
a cloud of fine copper wires to act as a 
radio mirror for reliable long range 
traffic.

Despite protest from both optical and 
radio astronomers, the launch took 
place. The idea was to cast the copper 
wires in a block of camphor, which when 
exposed to the vacuum of space, would 
sublimate, thus spreading the wires as 
the block orbited the earth.

The payload reached orbit but disap­
peared without a trace. With so much of 
our communications depending on 
satelites, such electronic "smog" would 
be inexcusable.

Norman J. Marks
Pennant Hills, NSW

Touch-Lamp Dimmer: 
a legal point

In regard to your project, "Touch-Lamp 
Dimmer (April, 1983), I feel that it should 
have been said that it is illegal to alter an 
electrical installation unless you are a 
holder of an appropriate licence. To in­
stall the Touch-Lamp Dimmer without a 
licence would, in most cases, be illegal.

Although it is illegal, many unlicensed 
people change their light fittings, eg from 
a cheap light fitting to a more elaborate 
one. This can be dangerous because: 
(1) Even with the light switch off, there is 
usually a live conductor at the fitting, 
because of looping.
(2) Not all black wires are neutral; in a 
lot of cases one is an active switch wire.

I heard of one person who fell into 
these traps when trying to change a light 
fitting. He first turned the light off at the 
switch and commenced to disconnect 
the fitting. He received a shock, so decid­
ed to turn the power off at the main 
switch.

He connected the new fitting with all 
red leads together and all black leads 
together, then switched on. This im­
mediately blew the fuse. At this point he 
called in a licensed tradesman.

A. T. Morgan, 
Crystal Brook, SA.
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New Products Communications receivers from Vicom

Stepper motor control 
with two chips

Rifa now has available a monolithic 
stepper motor drive circuit, the PBL3717, 
designed to control drive current to one 
winding of a bipolar stepper motor. Two 
of the new chips and some external 
components can be used to create a 
complete TTL-compatible control unit 
for stepper motor systems.

The PBL3717 includes a bi-directional 
driving stage with in-built protection 
diodes, control current capabilities from 
2O-5OOmA, operating voltage range of 
T0-40V and the ability to operate from 
an unstabilised supply.

Rifa can also supply data sheets and 
technical reports to aid the development 
of circuits using the chip.

For more information contact Rifa Pty 
Ltd, 202 Bell St, Preston, Vic. 3072. 
Phone (03) 480 1211.

Heavy duty power 
supplies from Imark
Imark now has available two models of 
Alinco heavy duty power supplies, im­
ported from Japan. The EPS-200 and 
EPS-20M power supplies provide 15A 
continuous (20A maximum) current at 
16V DC.

The output voltage on both models is 
adjustable from 9-16V. The model 
EPS-200 is internally adjustable while the 
EPS-20M can be adjusted by a control on 
the front panel.

All models feature automatic overload 
protection as well as short circuit shut 
down circuitry. The supplies are housed 
in an all-metal cabinet with output ter­
minals mounted on the front panel.

Brief specifications are input voltage 
240V AC, output voltage 9-16V DC, max­
imum DC current 20A, ripple voltage 
30mV p^p and weight 7.5kg. Dimensions 
are 278 x 266 x 152mm.

Further details are available from Imark 
Pty Ltd, 167 Roden Street, West 
Melbourne, 3003. Phone (03) 329 5433.

Vicom International, Australian 
distributors for IFR of the United 
States, now has available the new IFR 
FM/AM-1500 radio communications 
service monitor.

The monitor is a microprocessor- 
| controlled instrument integrating the 

functions of several different pieces of 
| test equipment into a single portable 

unit. A keyboard is used for data en­
try with an LCD frequency readout 
and a CRT display capable of display­
ing alphanumeric or waveform infor­
mation. A menu of functions is used 
to select between monitoring 
facilities, including programmable RF 
and audio frequency settings and 
tests in areas as diverse as scanning 
performance and cable integrity.

Features of the unit include a full 
scan 1-1000MHz spectrum analyser 
which includes a minimum scan posi­
tion of 1kHz per division with a 300Hz 
bandwidth. The analyser has 11

New sealed battery 
for standby power

A new sealed standby power battery 
released by Chloride is claimed to offer a 
cost per watt hour about half that of con­
ventional long-life standby lead acid 
batteries.

The "Safeguard 12/30" battery uses the 
latest recombination electrolyte 
technology not only to give an 
economical rechargeable energy source 
in float/recharge applications but also to 
eliminate topping up, spillage, seepage, 
corrosion, emissionsand explosion risk, as 
well as easing handling, shipping and 
mounting. The Safeguard 12/30 is 
suitable for emergency lighting systems, 
switchgear control, uninterruptible 
power supplies, standby engine/ 
generator starting, remote instrumenta­
tion stations, communications equip- 

calibrated dispersion sections with 
the bandwidth automatically selected 
with the analyser dispersion setting. 
The centre frequency of the analyser 
is phase-locked to the centre frequen­
cy of the receiver under test.

Also available from Vicom is a new 
commercial receiver manufactured 
by United States company IRC. 
Features of the NRD-95 receiver in­
clude a frequency synthesiser which 
can tune to any frequency within the 
range of 90kHz to 29.99999MHz in 
10Hz steps. A "fine step" control is 
also provided to enable the tuning 
frequency to be selected in 1Hz steps.

An internal microprocessor pro­
vides flexible control features in­
cluding pre-set reception channels 
and a remote control through a voice 
grade line.

For further information contact 
Vicom International Pty Ltd, 57 PO 
Box 366, South Melbourne, Vic. 3205. 
Phone (03) 62 6931.

ment, alarm and security systems.
The absence of free electrolyte within 

the battery eliminates the major risks of 
injury to people or damage to equip­
ment involved in battery use. According 
to Chloride, the Safeguard is regarded by 
the airlines and flight charter operators 
as acceptable for air freighting, unlike 
many batteries.

Safeguard's light weight also allows low 
freight costs and eases handling and 
installation.

The battery is said to be equally 
capable of delivering energy to meet 
low current demands over long periods 
or to meet spasmodic high power 
demands over short periods as in engine 
starting control and computer power 
support systems.

For further information contact 
Chloride Australia, 147-149 Woodpark 
Rd, Smithfield, NSW. 2164, or branches 
in other capital cities.
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New Products...
Product reviews, releases & services

Install your own telephone accessories
The recent change in Telecom pro­

cedures has led to a boom for telephone 
equipment suppliers.

According to a spokesman for Dick 
Smith Electronics, the new rules on con­
necting devices to the telephone lines 
mean that any Telecom type-approved 
equipment which substitutes for the 
Telecom handset can be connected to 
the phone lines by the user. Products in 
this class include telephone answering 
machines, cordless telephones and any 
of the host of push-button phones now 
available.

Equipment which is used in conjunc­
tion with the standard handset (not in 
place of the telephone) must still be in­
stalled by a Telecom technician. These 
devices include add-on pushbutton and 
automatic digital diallers.

Dick Smith Electronics, as one might ex­
pect, has a wide range of innovative 
telephone equipment with the required 
Telecom approval numbers. Where 
necessary the devices are also accom­
panied by the appropriate application 
form for Telecom installation.

Included in the range are single and 
dual tape telephone answering 
machines, the "Freedom" cordless 
telephone, a low-cost push-button 
replacement phone called the "PAL" and 
a new automatic phone which 
memorises eight seven-digit phone 
numbers and four 12-digit (STD) numbers 
and will re-dial the last number called at 
the push of a button, play music for 
callers placed on hold and time the 
length of phone calls.

New equipment includes an AM/FM

The call diverter uses synthesised speech to tell callers how to contact you.

clock radio with built-in push-button 
telephone. Along with a telephone with 
last number re-dial, a mute switch, ad­
justable ring volume and a LED "in-use" 
indicator, the instrument includes an 
AM/FM radio and a digital alarm clock 
with all the usual features. Battery back­
up is provided for clock and alarm func­
tions and the radio is automatically 
muted when the telephone rings or is 
used to dial out.

Also new is a "call diverter" which will 
tell callers where you can be reached — 
or to ring back later. The device does not 
use taped messages but includes a 

microprocessor controlled speech syn­
thesiser with a choice of three pre­
programmed messages. Of course the 
unit also functions as a normal push­
button phone, with an added feature 
which allows the user to enter a phone 
number for the next call while still speak­
ing with the current caller. At the push of 
a button the phone will automatically 
dial the stored number.

The products mentioned here are 
available at selected Dick Smith stores 
throughout Australia. A number of other 
products are also in preparation and will 
be available later this year.

300VA transformer for inverter units
Selectronics Components Pty Ltd now 

has available a range of stepdown 
transformers for operating imported 
equipment on 115V/50Hz. A 240V mains 
isolation transformer is also available to 
avoid the risk of injury when working on 
transformerless equipment. All units are 
"stand-alone" and supplied with two 
metres of cord, mains plug and output 
socket. They comply with Australian 
standard AS126.

Also available from Selectronics is a 
new 300VA inverter transformer, the 
X1169. An improved version of Selec­
tronics' previous inverter transformer, 
the new component is specifically 

designed to be used in conjunction with 
an inverter circuit operating from a 12V 
DC supply and using pulse width 
modulation for output regulation.

Features of the transformer include "C" 
core construction, either horizontal or 
vertical mounting and a single primary 
winding for increased efficiency and easy 
installation. The secondary provides a 
nominal 230V 50Hz and an auxiliary 12V 
winding provides a means of sampling 
the output while maintaining isolation.

For further information contact Mr B. 
Scott, Selectronic Components Pty Ltd, 
25 Holloway Drive, Bayswater, 3153, 
Vic. Phone (03) 762 4822.
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MAIL ORDER MAIL ORDER MAIL ORDER

7402 25
7403 25
7404 29
7406 37
7407 37
7408 27
7410 29
7411 29
7413 35
7414 35
7416 41
7417 41
7420 25
7421 29
7423 32
7425 34
7426 32
7427 35
7430 25
7432 35
7437 39
7438 35
7440 29
7442 44
7444 89
7445 79
7446 62
7447 69
7448 1 16

* 7451 25
7454 25
747C 42
7472 37
7473 46
7474 35
7475 46
7476 29
7483 59
7485 69
7486 42
7489 3 50
7490 49
7492 .51
7493 49
7495 44
7496 59
7497 99
74107 34
74122 59
74123 47
74125 39
74126 57
74145 44
74147 1 95
74148 1 10
74150 1 29
74151 45
74153 39
74154 1 45
74155 49
74156 83
74157 47
74160 1 12
74161 61
74162 1 20
74163 59
74164 66
74165 79
74166 99
74167 2 20
74174 59
74175 47
74176 1 10
74177 1 10
74180 45
74182 94
74184 3 30
74190 59
74191 99
74192 69
74193 79
74194 62
74195 52
74196 64
74197 63
74198 1 45
74199 1 55
74221 1 50
74251 1 30
74279 47
74283 69
74290 62
74293 85
74298 66
74365 83
74366 83
74367 83
74368 83

74LS00
74LS00 24
74LS01 29
74LS02 24
74LS03 24
74LS04 24
74LS05 29
74LS08 24
74LS10 24
74LS11 26

< 74LS12 28
74LS13 29
74LS14 32
74LS20 29
74LS21 29
74LS26 29
74LS27 26
74LS30 27
74LS32 25
74LS33 33
74LS37 33
74LS38 32
74LS40 26
74LS42 45
74LS47 54
74LS48 49
74LS49 1 50
74LS51 25
74LS54 2 7
74LS55 28
74LS73 32
74LS74 35
74LS75 44
74LS76 44
74LS83 49
74LS85 41
74LS86 31
74LS90 45
74LS92 55
74LS93 35

74LS95 52
74LS96 79
74LS107 44
74LS109 34
74LS112 39
74LS122 59
74LS123 59
74LS125 40
74LS126 53
74LS132 45
74LS136 32
74LS138 45
74LS139 48
74LS151 47
74LS152 60
74LS153 42
74LS154 149
74LS155 45
74LS156 45
74LS157 40
74LS158 40
74LS160 59
74LS161 52
74LS163 50
74LS164 50
74LS165 59
74LS170 79
74LS173 61
74LS174 52
74LS175 44
74LS190 83
74LS191 79
74LS192 50
74LS193 64
74LS194 64
74LS195 51
74LS197 53
74LS221 65
74LS240 82
74LS241 85
74LS242 79
74LS243 72
74LS244 79
74LS245 1 10
74LS248 52
74LS249 82
74LS251 55
74LS253 52
74LS257 49
74LS258 47
74LS259 79
74LS266 39
74LS273 89
74LS279 44
74LS283 44
72LS29O 50
74LS293 64
74LS298 54
74LS352 59
74LS365 49
74LS366 49
74LS367 49
74LS368 49
74LS373 1 10
74LS374 89
74LS375 49
74LS377 1 10
74LS378 52
74LS390 75
74LS393 64
74LS447 55
74LS629 2 95
74LS640 1 70
74LS670 99
81LS95 1 85
81LS96 1 85
81LS97 1 85
81LS98 185
w 

74F02 75
74F04 75
74F08 75
74F10 75
74F11 75
74F20 75
74F32 75
74F64 75
74F74 80
74F86 1 10
74F109 96
74F138 158
74F139 158
74F151 1 58
74F153 1 58
74F157 1 58
74F158 1 58
74F175 2 46
74F181 4 35
74F182 2 30
74F189 6 80
74F190 3 60
74F191 3 60
74F194 2 16
74F241 3 15
74F243 3 92
74F244 3 15
74F251 1 75
74F253 1 75
74F257 1 75
74F258 1 75
74F350 3 20
74F352 1 75
74F353 1 75
74F373 3 60
74F374 3 60
74F399 2 50
74F521 3 80
74F533 3 60
74F534 3 60

74S00 
74S00 40
74S02 47
74SO3 45
74S04 40
74S05 44
74S08 44
74S10 44
74S11 42
74S15 59
74S20 42
74S30 47
74S32 49
74S40 50
74S51 42
74S64 45
74S74 50
74S86 58
74S112 68
74S113 78

4SI 32 58
4S133 45
4S135 1 70
4S136 2 20
4SI38 78
4SI 39 88
4S140 42
4S151 88
4S153 88
4SI57 80
4SI 58 78

74S161 4 50
74S174 78
74S175 85
74S188 2 80
74S189 2 85
74S194 1 50
74S242 3 95
74S253 85
74S257 93
74S258 99
74S283 1 60
74S287 290
74S288 2 80
74S289 3 10

7®° «

74C02 45
74C04 40
74C08 40
74C10 40
74C14 40
74C20 46
74C30 44
74C32 40
74C42 I 25
74C48 165
74C73 70
74C74 90
74C83 2 10
74C85 1 20
74C86 35
74C89 3 70
74C90 140
74C93 140
74C95 1 50
74C107 105
74C150 3 40
74C151 2 90
74C154 4 65
74C157 2 60
74C160 1 30
74C161 105
74C162 125
74C163 1 20
74C164 1 50
74C165 165
74C173 79
74C174 79
74C175 90
74C192 1 55
74C193 95
74C195 165
74C200 12 95
74C221 165
74C240 2 35
74C244 2 60
74C373 2 60
74C374 2 50
74C901 85
74C9O2 80
74C904 75
74C906 75
74C907 75
74C9O8 1 50
74C910 12 95
74C911 1185
74C912 12 50
74C914 2 20
74C915 195
74C917 12 00
74C918 1 80
74C920 5 50
74C922 5 60
74C923 5 40
74C925 7 50
74C926 7 90
74C927 6 80
74C928 8 00
74C929 4 20
74C930 4 20
74C941 2 25
74C989 8 60

4001 26
4002 26
4006 68
4007 25
4008 70
4009 66
4010 62
4011 25
4012
4013 30
4014
4015 65
4016 39
4017 66
4018 78
4019 44
4020 60
4021 79
4022 66
4023 25
4024 48
4025 28
4026 1 05
4027 39
4028 73
4029 84
4030 42
4031 2 50
4033 1 80
4034 1 80
4035 90
4040 65
4041 1 00
4042 65
4043 80
4044 50
4046 1 05
4047 80
4048 46
4049 35
4050 39
4051 72
4052 1 15
4053 80
4055 2 20

1060 100
4063 1 10
4066 40
4068 28
4069 25
4070 25
4071 27
4072 26
4073 28
4075 26
4076 82
4077 30
4081 25
4082 28
4085 60
4086 45
4089 2 10
4093 40
4094 70
4099 1 20
4104 2 30
4160 80
4161 1 10
4163 1 10
4174 80
4175 80
4194 80
4409 5 60
4411 12 00
4419 3 40
4469 13 50
4495 2 70
4500 5 80
4502 88
4503 68
4507 29
4508 1 20
4510 80
4511 80
4512 70
4514 1 70
4515 2 50
4516 85
4518 80
4519 68
4520 80
4521 200
4522 1 H
4526 1 00
4527 1 00
4528 84
4529 1 24
4531 1 04
4532 1 26
4534 6 00
4538 1 00
4539 60
4541 1 10
4543 94
4553 3 00
4555 60
4556 65
4558 1 40
4560 2 50
4569 2 10
4572 60
4583 1 00
4584 60
4585 82
4599 4 20

9302 60
9304 62
9307 1 50
9308 1 90
9309 64
9310 88
9311 169
9312 54
9314 59
9316 78
9318 1 40
9320 5 00
9321 88
9322 55
9324 78
9328 99
9334 1 18
9338 1 30
9340 2 85
9368 1 18
9370 94

LINEAR ETC.
AD570 58 00
AD7524 14 20
ADC0800 15 00
ADC0804 5 90
ADC0808 14 50
ADC0809 15 50
ADC0817 14 00
ADC1210 67 00
AY 3 1015 7 00
AY 3 8910 10 00
BR1941 12 00
BR1943 12 00
CA3028 1 90
CA3036 3 90
CA3039 1 60
CA3059 3 95
CA3081 99
CA313O 140
CA313OI 1 50
CA3140 80
CA3140T 1 20
CA3146 2 20
CA3401 99
DAC0800 3 20
DAC0808 2 50
DAC 1220 15 50
DM8121 2 50
DM8130 5 20
DM8131 390
OM83O9 64
DM8310 88
DM8312 54
DM8316 78
0S8820 1 50
DS8830 I 70
DS8833 3 90
DS8836 1 50
DS8859 2 05
DS8869 1 80
DS75107 1 20
0S75108 1 20
DS75110 1 20
DS75150 1 14
DS75I54 1 14
DS75451 60
DS75452 60

S75453 60
S75454 66
D1771 1800
D1791 32 00
01793 32 00
D1795 35 00

CL7106 12 50
C17107 15 40
CL7660 4 80
CM7217A 17 50
CM7218A 17 50
CM7555 1 60
CM7556 2 50
120 2 25
121 2 60
F 347 2 05
F351 50
F353 1 00

IF 356 1 30
LF357 1 35
IF 398 4 80
LF398H 6 00
IF 13741 72
LH0O02 9 60
IHOOO42CH 9 60
LH0070 1H 15 90
IH0071 1H 16 20
LM10CH 6 50
LM304H 3 90
LM307 50
LM310 2 90
LM311 14 3 20
LM318 2 00
LM319 2 10
LM322 2 10
LM325 4 50
LM329 80
LM334 2 35
LM335Z 1 50
LM336Z 1 50
LM349 1 60
LM358 70
LM358AN 2 00
IM374 4 80
IM377 2 90
IM380 8 1 20
LM380 14 90
LM381 2 85
LM382 2 00
LM383 2 90
LM386 80
LM387 1 95
LM394CH 3 80
LM565 1 05
LM566 2 00
LM567 1 05
LM1830 3 20
LM1886 6 00
LM1889 3 50
LM2917 14 2 80
IM 3080 1 20
IM 3089 2 90
LM3524 3 40
LM3900 65
LM39O5 1 50
IM3909 1 20
LM3911 2 35
LM39I4 3 90
LM3915 3 90
LM3916 4 40
LM4250 2 00
MC135O 138
MC1406 9 00
MC1445 3 90
MC1456 1 45
MC1466 13 50
MC1494 7 20
MC1495 6 50
MC1496 1 10
MC3340 140
MC337O 3 70
MC3470 9 00
MC3486 3 30
MC10116 120
MCM66740 16 00
MM53O3 6 50
MM5837 3 10
MM58167 14 50
MN3001 16 00
MSM58372 12 50
NE530 2 30
NE558 1 90
NE571 1 90
NE5534 1 45
NE5534AN 1 95
OM321 H00
0M335 19 50
0M350 9 50
SAB0600 6 50
SAK140 2 00
SN76477 5 65
SN76488 5 95
TA7205 1 80
1CA22O 8 50
TL061 96
TL062 1 55
TL071 105
TL072 1 45
11074 2 40
TL075 3 20
11081 60
11082 1 20
1L084 2 35
1R1602 8 00
ÏR1863 7 20
1R1983 11 00
UA301 48
UA301H 1 35
UA3O5H 1 25
UA3O8 58
UA311 62
UA311H 130
UA324 90
UA339 45
UA348 1 4
UA393 5
UA555 4
UA556 9
UA709 5
UA710 7
UA711 6
UA723 4
UA723H 1 3
UA725 8
UA739 1 7
UA741 4
UA741H 1 1
UA747 9
UA1458
UA1488
UA1489

UA2901 80
UA3086 50
UA4136 1 30
UAA17 4 60
UAA180 4 60
ULN2003 1 25
WD1393 59 00
W01691 1600
XR2206 5 95
XR2207 5 00
XR2208 3 20
XR2211 6 90
XR2216 2 80
XR2240 3 00
XR2243 2 70
8126 2 00
8128 2 40
8195 1 80
8196 1 80
8197 1 80
11C90 12 50
95H90 7 00

M^R0 ,80

112 7 50
2114 189
2532 7 50
2564 15 00
2708 5 90
2716 4 50
27128 75 00
2732 5 40
2764 10 50
2816 1100
2911 26 50
2912 22 00
2920 118 00
4116 150NS 180
4164 150NS 6 00
6116P3 6 50
6502 9 45
6502A 9 80
6505 12 00
6507 8 64
6520 2 99
6522 7 90
6522A 10 80
6532 10 70
6545 19 80
6551 12 90
6800 5 00
6802 6 90
6808 4 50
6809 16 00
6810 3 20
6820 285
6821 2 98
6840 5 80
6844 12 50
6845 12 50
6847 7 50
6850 2 50
6852 2 95
6854 8 80
6875 10 50
68A09 34 00
68BOO 6 80
68B21 4 50
68B40 8 00
68B45 17 00
68B50 4 00
68B54 12 00
8080 7 50
8O85A 7 00
8086 59 00
8088 38 00
8155 6 00
8156 5 50
8185 35 00
8202A 49 00
8203 53 00
8206 108 00
8212 2 98
8214 2 50
8216 2 95
8224 3 90
8226 3 00
8228 5 10
8231 240 00
8237 38 00
8238 9 50
8243 7 00
8251A 4 60
8253 6 90
8255A 5 30
8257 12 00
8259 5 00
8271 79 00
8272 28 00
8273 55 00
8274 41 00
8275 37 50
8276 24 00
8282 6 90
8283 6 50
8284 8 40
8286 6 45
8287 6 45
8288 23 00
8289 59 00
8?91A 4100
8292 32 00
8293 25 80
Z80CPU 5 40
Z80ACPU 5 90
Z80BCPU 1100
Z80P10 4 40
Z80AP10 5 80
780510 12 70
Z80A510 16 00
Z80CTC 5 30
Z80ACIC 6 50
Z80DMA 15 50
Z80ADMA 18 00
8741A 45 00
8748 23 50
8749 55 00
8755A 32 00
VOLT REGS
LM309H 4 10
IM317HVK 6 30
LM337T 1 95
LM337HVK 12 00
LM337K 6 50
LM338K 9 40
LM35OK 6 30
LM3501 4 50
LM396K 18 00

9 LM79L05 98
5 I LM79L12 88
5 I IM79L15 88

H1605 16 50
JA317T 98
JA317K 2 60
JA3O9K 180
JA494 4 40
JA78O5 65
A7805K 165

JA7806 75
UA7808 65
UA7808K 165
UA7812 65
UA7812K 1 65
UA7815 65
UA7815K 165
UA7818 70
UA7818K 1 70
UA7824 65
UA7824K 1 70
UA78H05K 6 45
UA78H12K 8 50
UA78HGKC 9 40
UA78L05 39
UA78U2 39
UA78L15 39
UA78M05 60
UA78M12 60
UA78P05K 14 40
UA78540 2 60
UA79O5 72
UA7905K 1 85
UA7908 72
UA79O8K 1 85
UA79I2 72
UA7912K 1 85
UA7915 72
UA7915K 1 85
UA79HGKC 14 95
UA79M05 65
UA79M12 65

'S0 

4N26 98
4N28 98
4N32 98
4N33 1 30
4N35 98
MCÏ6 1 40
MCT2 95
FND357 1 60
FND500 1 60
FND5O7 1 60
FND800 3 50
TIL31A 2 50
11181 2 00
BPW50 2 00
CQY89 60
M0C3020 2 20
M0C3021 2 60
MAN72A 1 50
MAN 74 A 1 50
FCD82OC 90
FCD825C 90
FCD850C 1 20
FPT100B 1 30
MSM3914 8 50
MSM3916 8 50

1LIG?2S3 SGS 

3mm GREEN 18
TLR123SGS 
3mm RED 13
TL0123 SGS 
3mm YELLOW 18
1LG113 SGS 
5mm GREEN 18
ILRI13 SGS 
5mm RED 13
110113 SGS 
5mm YELLOW 18
Z0160
REC1 RED 25
Z0162
RECT GREEN 25
Z0164
RECI YELLOW 25
FLS010 
5mm LED CLIP 04

DIODES 
IN4148 03
IN914 03
IN4001 05
IN4002 05
IN4004 06
IN4OO7 10
IN5404 16
IN5408 18
OA47 44
0A90 18
0A202 88
0A636 90
P600G 
6A400V 36
BAW62 30
BA 102 70
0A91 20
OA95 25
IN3492 
25A1OOV 1 50
IN3492R 
25A1OOV 1 50
IN 5060 30

BRIDGES 
VJ448 
10A400V 1 80
BRI 54 
15A4OOV 3 10
8R254 
25A4OOV 3 95
BR354 
35A4OOV 4 50
P04 
6A400V 1 25
RS204 
2A400V INLINE 80 
SB204 
2A400V 75
W04 
1 5A400V 40

ZENERS 
IN4733A 
5 IV 1 WATT 18
IN4734A 
5 6VlWAn 18
IN4736A 
6 8V 1 WATT 18
IN4740A 
10V 1 WAÜ 18
IN4742A 
12V 1 WATT 18
IN5349B

2V5WAH 70
ZX61C75 
5V 1 3 WATT 80

C127 60
C128 86
C187 58
C188 1 10
0149 190
D161 170
D162 1 70
F127 98

3C1O7 30
3C1O7B 35
BC108 30
BC108C 35
BC109 30
BC109C 35
BC177 35
BC178 35
BC179 35
BC212 20
BC318 15
BC327 15
BC328 15
BÇ546 15
BC547 15
BC547C 16
BC548 15
BC548C 16
BC549 15
BC549C 16
BC550 . 15
BC556 15
BC557 15
BC557B 16
BC558 15
BC558B 16
BC559 15
BC559B 16
BC637 35
BC639 30
BC640 30
BCY70 40
BCY71 44
BD135 33
BD136 39
BD137 40
BD138 40
BD139 32
BD140 32
BD233 40
BD235 42
BD236 42
BD237 44
BD238 44
BO262 75
BD263 75
BD437 46
BD647 1 98
BD677 62
BD681 60
BD68? 60
BDV64B 3 10
BDV65B 310 .
BDY96 3 50
BDY97 3 50
BF115 57
BF167 57
BF173 60
BF180 80
BF184 70
BE 198 22
BE 199 22
BE 337 50
BF458 51
BF459 51
BF469 80
BF470 80
BF494 27
BFY50 53
BFY90 72
BU126 187
BU208 2 15
BU326A 192
BUX80 3 50
MFE121 140
MFE131 140
MJ413 3 40
MJ802 3 75
MJ1001 2 50
MJ 15003 3 65
MJ 15004 3 65
MJ2955 1 04
MJ4O32 8 32
MJ4035 7 60
MJ4502 4 10
MJE340 75
MJE 350 85
MJE251 125
MJE700 51
MJE800 51
MJE2955 1 92
MJE 3055 1 76
MPSA05 19
MPSA06 19
MPSA12 19
MPSA14 19
MPSA42 19
MPSA56 19
MPSA92 19
MPF102 56
MPF103 79
MPF 105 79
MRF237 3 90
MRF454 29 00
MRF475 4 50
MRF90I 2 80
TIP31 40
TIP31A 45
TIP31B 54
1IP31C 62
TIP32 «4
IIP32A 56
TIP32B 58
1IP32C 64
TIP41 6E
TIP41A 7C
1IP41B 74
TIP41C 7(
TIP42 6
1IP42A 7
ÎIP42B 8
TIP42C 8
TIP111 6
TIPI 12
TIPI 16
TIP117 8
TIP120 6

IP12272 I 22UF 35V19 1 
IP125 77 I 33UF 35V 19 1

IP127 96 I 47UF 35V 19 1
IP2955 1 20 1 1UF/35V 20 I
IP3055 1 20 I 1 5UF/35V 20 1

N301 3 90 I 2 2UF 35V 22 1
N697 42 I 33UF 35V 23 I
N918 42 I 4 7UF 35V 41 1

N2219 42 I 1OUF/35V 55 1
N2219A 48 1 ELECTRO PCB
N2222 42 1 firVoV 15 1
N2222A 48 I 2 2UF/25V 15 I
N2369 42 1 4 7UF 25V 15 I
N2484 42 1 10UF25V 15 ■
N2646 96 1 33UF 25V 15 ■
N2647 1 60 1 47UF 25V 15 ■
N2894 36 1 1OOUF25V 16 ■
N2904 45 I 22OUF 25V 20 |
N29O5 45 1 33OUF 25V 25 ■
N2905A 49 1 470UF 25V 35 ■
N29O6 40 I 1000UF 16V 40 ■

7N29O7 42 1 1000UF 25V 50 ■
7N29O7A 49 1 22OOUF 25V 85 ■

« 5W*xi*l19 I 
s; '¿Hä ¡U

!»33O2 39 'j Jui/25V l9 I
2N3440 80 1 4 7UF ?5V 19 I
2N3441 2 50 1 10UF 16qv 25 ■
2N3442 2 30 1 10ur 16v 19 ■
2N3563 18 1 |0UF 25V 19 ■
2N3564 18 1 10UF 63V 20 ■
2N3565 8 1 ??UF 25v 20 1
2N3566 8 1 22UF/63V 20 I
2N3567 18 1 <7uf ißv 19 ■
2N3568 ¡8 1 47uf 25V 19 ■
2N3569 18 1 47^ 537 20 E
2N3638 18 1 iqouf 25V 20 ■
2N3640 18 1 iqouf 63V 35 ■
2N3641 18 1 22OUF 16V 20 ■
2N364? 18 1 22OUF 25V 25 I
2N3643 18 1 22Ouf ß3V 50 ■
7N3644 18 1 470Uf i$v 39 ■
2N3646 18 1 470UF 25V 42 1
2N3702 27 1 470UF 63V 65 I
2N37O4 25 1 1000(jF 16V 45 I
2N3771 3 20 1 lOOOUF 25V 52 1
2N3772 3 60 1 lOOOUF 35V 75 I
2N3773 4 30 1 ?500UF 16V 88 I
2N3819 60 1 25OCUF 25V 98 ■
2N3866 86 1 2500UF 35V 1 60 ■
2N3904 20 1 ?500UF 50V 1 98 I
2N3906 20 1 47OoUf 357 2 50 I
2ÜÍO33 70 ELE7RO

2N4236 1 30 «OOOUF 75V 5 80 |
2N42V 0 1 56OOUf 40V 3 80 1

2M250 19 I 8000UF 75V 8 95 I
2N4258 22 1 ELECTRO

35 1 
2N4360 50 1 4 7UF 50V 38 |
2N4401 18 1 6 8UF 50V 39 |
2N4402 18 1 10UF 50V 40 |
2N44O3 18 1 22UF 50V 42 I
2N4416 1 40 I poccwrap«;
2N4427 80 12 1
2N5088 18 1 00J5UF 100V 12 1
2N5089 20 1 OQ22UF 100V 12 1
2N5179 1 20 I OO33UF 100V 12 1
2N5190 72 I 0039UF lOOV 12 1
2N519I 74 1 OO47uf low 12 |
2N5192 6 I 0056UF 100V 12 1
2N5193 61 1 QO68UF 100V 12 1
2N5195 65 1 OO82UF 100V 12 1
2N5210 19 1 oiUF 100V 12 1

J? i 015UF 100V 12 1
2N53O3 365 1 O22Uf 1Oov |2 1
2N5401 20 1 O33UF 100V 12 1
2N5457 55 1 039UF 1Oov 12 1
2N5458 55 1 047ur ]00V 14 1
2N5459 60 1 056uF 100v 14 |
7N5461 66 1 068UF 1Oov 18 1
2N5485 55 1 082UF 100V 18 1
2N5486 55 I |UF lOOV 18 1
2N559O 16 00 1 |5UF 100V 18 1
2N5591 17 00 1 22uf 100V 18 1
2N577O 19 I 27UF 100V 22 1
2N5777 96 1 33UF ioov 30 1
2N5873 1 35 1 47UF 100V 34 1
2N5944 14 50 1 1UF ?50V 85 |
2N5946 18 50 1 2 2UF/250V 1 25 1
2N 5961 19 1 3 3UF 250V 2 30 1
2N6O27 ^|47UF'250V 2 80 1
2N6084 22 00 1 6 8UF25OV 4 40 1
2N6121 62 I 10uf 750V 590 1
?N6!22 60 1
2N6123 52 I GREENCAPS: h? s miTA%

™ 58 1 022UF 630V 74 1
2N6 29 I 20 O33UF 630V 26 1

2N6 30 40 O«7UF 630V 30 1
2N6 31 50 1 1UF 630V 38 1
2N6 33 60 ”UF 630V 45 1

90 1 33UF 630V 46 1
45 47UF 630V 50

25A683 70 1 CERAMIC 1
2SC1O17 2 60 1 1 PF 08 1
2SC1061 70 1 1 5PF 08 1
2SC1096 72 1 2 2PF 08
2SC1106 4 80 I 2 7PF 08 1
2SC1226 95 1 3 3PF 08
2SC1306 1 50 1 39PF 08
2SC945A 25 1 4 7PF 08
2SD35OA 2 25 1 5 6PF 08
2SJ49 6 20 I 6 8PF 08
2SK134 6 20 I 8 2PF 08
3N2O1 I 80 I 10PF

cWTR,ACS J Ij” »

c'“? S

C122E “

02300 3 90 I 33« “
0401019 1 90 I «« Ï?Bn” “
Q602SH 980 1 "
S40151S 2 20 1 STYROSEAL ,c
S4025H 8 20 1 SfePE- 630V 25
SC1410 1 30 1 88« 630V 25
SC146O 1 65 1 8286 630V 25SC1510 2 20 1 IOOPF 630V 25
ST2 55 1 120PF 630V 25
ST4 65 1 150PF 630V 25
TANTA! IIM 1 180PF 630V 25
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Books and Literature ... Continued

And at the practical level few, if any, of 
the surplus boards which appear to have 
flooded the US market (at least when this 
book was written) would be available in 
Australia.

In these circumstances unfortunately 
we can only say, "Not recommended".

Our review copy from Technical Book 
& Magazine Company Pty Ltd, 289 
Swanston St, Melbourne, Vic 3000.

VCR servicing — 
highly commended
DOMESTIC VIDEOCASSETTE 

RECORDERS - A Servicing Guide. By 
Steve Beeching, AM1ERE, T Eng (CEI), 
MRTS. Stiff paper covers, 120pp 244 x 
188mm, illustrated by many circuits 
and diagrams. Published 1983 by 
Newnes Technical Books (Butterwor­
ths). ISBN 0 408 011033. Price in 
Australia $37.

While a number of books have ap­
peared on the shelves covering the 
technology of videocassette recorders, 
most seem to have attracted comment 
amounting to: "useful up to a point, but 

//
Included in the "buts" have been non- 

up-to-date text, undue reliance for il­
lustration on the commercial U-Matic 
system, concentration on NTSC format 
VCRs, and superficial not-always- 
accurate treatment of the subject.

First published during this current year, 
this new book by Steve Beeching is 
about as up-to-date as it can be. It con­
centrates on the technology found in 
domestic VCRs, it has been written in a 
PAL system country for PAL system 
readers, and, as far as can be judged 
from examination and spot reading, it is 
the end result of thoughtful technical 
research. Indeed, in at least one area, 
which we came across, the author 
criticises manufacturers for presenting 
dubious theory in some of their own ser­
vice manuals.

At first glance, the author might appear 
to have turned the clock back too far, by 
beginning his first chapter on "Systems" 
with an explanation of the ancient Philips 
N1500 VCR (it was introduced in 1972). 
But he points out that it established 
many basic principles from which subse­
quent systems were developed, in­
cluding follow-up Philips formats, VHS, 
Beta and Video 2000 - all of which are 
discussed in detail.

The general survey of systems is 
followed by a short chapter on aximuth 
tilt (the elimination of guardbands) and a 
lengthy section of the FM system of 
recording video luminace information 
on video cassettes — used, with varia­
tions, in all formats. Here, as elsewhere, 

Steve Beeching has taken the trouble to 
collect and present the facts and figures 
that hitherto have only been available, if 
at all, from scattered sources.

Another long chapter explores the 
hitherto elusive subject of servo 
systems, needed to control the head 
drum, the capstan and, in the V-2000 
system, head tracking.

This is followed by a discussion of the 
"colour under" system of chroma recor­
ding and playback, again with figures of 
bandwidth and frequency, and explana­
tions of how various formats cope with 
no-guardband crosstalk. This is heavy go­
ing, through no fault of the author, but it 
is required reading for anyone who 
aspires to grasp even the basic 
principles.

A chapter on "Systems Control" gives 
an insight into the mysteries of front­
panel pushbutton logic. The final chapter 
gives a lucid explanation of the problem 
of noise bars, etc, in "trick play" modes 
and the approaches which various 
manufacturers have developed to deal 
with the problems. Unless I missed it, on­
ly National's latest composite three-head 
system, as in the NV-777 VCR, has come 
too late for inclusion.

In his introduction, Steve Beeching says 
that his book is not intended to replace 
normal service manuals, being concern­
ed with principles rather than the design 
details of individual models. But it has to 
be the best supportive text I have seen 
to date for the would-be expert in 
domestic videocassette recorders. 
Highly commended!

Our copy came from the Technical 
Book & Magazine Co Pty Ltd, 289-299 
Swanston St, Melbourne 3000. (W.N.W.)

Practical TRS-80 
interface circuits
INTERFACE PROJECTS FOR THE TRS-80 

(MOD III) by Richard C. Hallgren. 
Published by Prentice-Hal Inc 1982.
Soft covers, 152 pages, 174 x 234mm, 
illustrated with diagrams. ISBN 0 13 
469429 5. Price $19.25.

This book covers the theory behind the 
connection of a computer to external 
devices and gives a range of circuits 
which can be built and put to use with 
the TRS-80 Model III computer. The ex­
amples given range from the simple to 
the complex and all, according to the 
author, have been built and tested.

Software both in Basic and Z80 
machine language is included with each 
circuit, together with an explanation of 
the principles of operation of each 
device.

continued on page 144

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

AUSTRALIAN
BROADCASTING COMMISSION

The ABC is an equal 
opportunity employer

BROADCASTING 
ENGINEERING

OFFICER GRADE 1
The ABC has a vacancy m its Design and 

Development Laboratory for a Broadcast 

Engineering Officer to undertake investi­
gations and projects involving minor design 

of equipment for Radio and TV broadcast­

ing systems and facilities.

Applicants must have the Electronics En­

gineering Certificate (NSW) or equivalent 
and the Television Operators Certificate of 
Proficiency or equivalent, with at least six 

years relevant experience in the mainten­
ance of electronic equipment and a know­
ledge of radio television operational sys­

tems.

SALARY: $19,110-$21,260 p.a

Applications to Employment Officer (BH), 
ABC. GPO Box 487. Sydney. 2001 Mark 

envelope Application — Confidential" and 

include details of qualifications and experi­
ence. telephone number and copies of two 

recent testimonials or the names of two 

referees. Applications close Monday. 1st 

August, 1983 52479
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has its moments, but they are few and 
far between. But there were enough of 
them to send me to my shelves to play 
again after many years the great Psalmus 
and the Peacock.

I have just noticed that, as a possible 
explanation of the resurrection of this 
recording, it is part of a Collector's series. 
(JR)

SHOSTAKOVICH No 13
SHOSTAKOVICH - Symphony No. 13.

Bavarian Radio Orchestra and Male 
Choir with John Shirley-Quirk (bass) 
conducted by Kyril Kondrashin. Philips 
analog stereo 6514 120

Each of the five movements of this 
symphony has a title. That of the first is 
Babi-Yar.

Babi-Yar is a sensitive word, even in 
modern Russia, because it is used in a 
poem by Yevkeny Yevtushenko con­
demning anti-Semitism in Russia, where 
it has always existed. A country which 
had earned a reputation for nobility in 
contributing to the defeat of the anti- 
Semitic Nazis felt a bit self-conscious 
about the revelation of a Jewish 
massacre at Babi-Yar. There was also the 
furphy of the Jewish doctors plotting to 
murder Stalin under medical pretence.

I heard Yevtushenko recite his poem — 
in Russian — translated by two 
Australians sitting either side of him on

the platform at the second Adelaide 
Festival. He did it quite ferociously and 
there was no doubting his sincerity. The 
symphony's first performance in Russia 
earned such antagonism that no review 
of it appeared in Pravda and further per­
formances were postponed indefinitely.

There is no doubting that Shos­
takovich's indignation matches that of 
Yevtuchenko's. In the first movement, 
the initial theme carries in it a world of 
accusation and disgust. The composer 
had obviously not forgotten the days of 
the Cossack pogroms. The soloist, 
English bass Shirley-Quirk too sings with 
a force unusual to near in the usually 
gentlemanly style common to so many 
English singers.

Although described here as a bass 
Shirley-Quirk is no Russian rumbier but 
more of a basso cantate. Yet he manages

"A FIT OF DESPAIR
ABOUT LOVE!"
BERLIOZ: Symphonic Fantastique, Op. 14.

Lorin Mazel and the Cleveland 
Orchestra. Digitally mastered stereo, 
Telarc DG-10076. From P.C. Stereo Pty 
Ltd, PO Box 272, Mount Gravatt, Qld 
4122. Phone (07) 343 1612.
Over the years, I have heard quite a 

large number of releases in the Telarc 
range and, while it is unwise to rely too 
heavily on memory, this would have to 
be one of the most impressive, given 
Telarc's apparent preference for 
fullsome rather than airy sound.

Perhaps significantly, it has been in­
cluded in Telarc's first batch of 15 digital 
masters to be transferred to compact 
disc and, if it is even better preserved in 
the process — as I imagine it will be — it 
should indeed prove to be a most im­
pressive recording. In compact disc 
form, its number will be CD-80076, with 
availability about now from P.C. Stereo 
and selected distributors.

In his detailed jacket notes, Steven 
Ledbetter tells how the work first emerg­
ed in the 1820s as a "program sym­
phony" under the title "Episode from the 
Life of an Artist", inspired largely by 
Berlioz' infatuation for the English 
Shakespearean actress Harriet Smithson.

Despite some unsettling gossip about 
her behaviour, they were ultimately mar­
ried, in a union that proved miserable for 
them both. Reacting to the ever­
changing emotional pressures, Berlioz 
successively modified his "Episode" until 
it became what he himself described as a 
"fit of despair about love". The full score 

to get much Russian vigor into his splen­
did reading of the vocal part which, with 
a good choir (Bavarian Radio) runs 
through the work.

The second movement is marked 
"Humour" but this turns out to be pretty 
wry and quite unlike Shostakovich's 
cheeky errand-boy variety.

The third movement ("At the Store") 
has all the composer's biting irony 
describing not masses of goods available 
for purchase but the hardness of a 
woman's life under Soviet conditions.

The fourth ("Fears") describes only too 
plainly the expectation of the midnight 
knock on the door.

In the Finale, Shostakovich takes as his 
hero against all such tyranny Galileo, 
who stood for Truth in defying the whole 
of the inquisition's threatened 
vengeance. "E pur si muove" they both, 
composer and astronomer, seem to be 
saying, more power to them.

The production is in every way ex-

was published in 1845, a year after 
Berlioz and his wife were officially 
separated.

The Symphony is divided into five parts 
which — to use the English titles — are: I: 
Reveries, Passions. II: A Ball. Ill: Scene in 
the Country. IV: March to the Scaffold. V: 
Dream of a Witche's Sabbath.

Sections I to III might be summed up as 
a,melancholy reverie, a waltz and a 
pastorale, punctuated by dark thoughts 
and ending in ominous rolls of distant 
thunder. In Part IV, the artist tries to 
poison himself with opium but, instead, 
induces a horror trance in which he im­
agines that he has murdered the object 
of his love, thereafter to suffer death on 
the scaffold. Part V is spiritual horror — a 
Sabbath celebrated by devils and 
witches.

It is in these last two sections that the 
resources of the orchestra and of the 
recording medium are tested to the full. 
And so, too, will the tracking ability of 
your cartridge and the power handling of 
your amplifier and loudspeakers.

The important thing is that the quality 
available from the disc is very clean, ad­
ding up to a good account of a fine 
musical performance, although one that 
does carry a price penalty! (W.N.W.) 

cellent; the sound (it's a live perfor­
mance) excellent analog. Altogether a 
thrilling experience. (J.R.)

☆ ☆ ☆

FAURE — Pavane; Pelleas et Melisande 
(suite); Suite Masques et Bergamas- 
ques; Fantasie for Flute. Orchestra of 
St. Martin-in-the-Fields conducted by 
Neville Marriner. Edward Bennett (solo 
flute). Argo Digital stereo disc ZRDL 
1003.

I am afraid there is little I can tell you 
about this one. No information accom­
panied the record except for the scanty 
material on the back of the sleeve.

There are two suites, Pelleas et 
Melisande and Masques et Bergamas- 
ques, the well-known Pavane, and a Fan­
tasie for Flute. It would have been easier 
to guess the nature of the components 
of the suites since the tempos of the 
various movements are stated. But Mar- 
riner's interpretations of these instruc-
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irting*0"

Now brought together for the first time, this book is an absolute ‘must for anyone involved in 
electronics—whether a practising engineer, or in service, a student..or even 
the weekend professional. ____ _____

For the first time in Australia, here’s a book containing the type of 
information you REALLY need: specifications and data, pinouts, sample 
circuits, ideas...you name it!

And not those exotic devices the manufacturers fill their data books with (but no one ever usesu 
this book has the ones typically used in Australia. The types used by electronics magazines

DICK SMITH’S
AUSTRALIAN

SEMICONDUCTOR

APPLICATIONS
BOOK

A517/TH

•Transistors (from signal 
to power)—how they work 
basic circuits, biasing, 
common transistor specs, 
and suggested usage.

•TTL & CMOS ICs—types, 
specs, etc—with circuits, 
ideas, etc.

•LEDs, LDRs etc— 
specs, ratings & 
lots more circuits.

•Unijunctions, 
FETs & SCRs—with 
lots of great ideas 
for circuits.

•Zener diodes—with 
basic theory, circuits, 
etc, plus specifications, 
how to work out zener 
wattage, different uses 
for zeners, etc.

•Op-amp theory, & 
and how to use them 
(including the latest 
types).

•Rectifier & signal diodes 
—pages of specifications, 
circuit configurations, 
suggested application etc.

•And, of course, 
the ubiquitous 555 
timer (along with 
Its variants—and 
a huge number 
of circuits, plus 
data, etc.

•Plus much, 
much more!

If you’re involved in electronics, you cannot 
afford to be without this amazing book!
Prove it to yourself with Dick’s exclusive 7 day money-back guarantee- buy the 
book, and if you’re not completely happy return it within 7 days in original 
condition for a full refund. What could be fairer?

DICK SMITH Electronics
See page 98 for full address details



gram of music re-shaped "for Today's 
Church".

But don't jump to the conclusion that 
the title is a euphemism for just another 
Gospel rock concert. Some of the hymns 
and tunes here are traditional but they 
have been revitalised by new ar­
rangements plus orchestral and organ 
support. And they are interspersed with 
solo and group items, a revival style 
chorus number ("Give Me Joy In My 
Heart") and a West Indian traditional 
carol ("The Virgin Mary Had A Baby Boy").

It's a generous program involving 17 
tracks: Blow Upon The Trumpet — Praise 
My Soul — Like A Mighty River Flowing — 
The Virgin Mary Had A Baby Boy - Christ 
Triumphant - Spirit Of Holiness - Give 
Me Joy In My Heart — As Water To The 
Thirsty — Christ Is Made A Sure Founda­
tion — My Song Is Love Unknown — A 
Purple Robe — Downtrodden Christ — 
With Loving Hands - Name Of All Ma­
jesty — Father, Although I Cannot See — 
Come Sing The Praise Of Jesus.

Featuring the Church Orchestra and 
Choir under Noel Tredennick, and 
soloists Elisabeth Crocker and Colin Fer­
ris, the performance is enthusiastic, 
although lacking polish in some areas. 
The sound is generally well balanced 
but, again, compromised on occasions 
by building acoustics and an "edginess" 
on massed voices. These aspects may 
perturb hifi buffs but, at a family level, 
they could be outvoted by others who 
find pleasure in a 51-minute session of 
contemporary praise. (W.N.W.)

Electronics Australia
JULY CROSSWORD

The new address for World Record Club 
is: C/- EMI Records, 2 Parramatta Rd, 
Homebush 2140. Phone (03) 
764 0044.

TURNED ON SWING, Larry Elgart and his 
Manhattan Swing Orchestra K-tel 
APL1 4343.

If you are a fan of the big bands of the 
swing era, or else wondering what your 
parents were always raving about, this 
release from K-tel should be a good 
sampler for you to try. The word 
sampler is most appropriate as there are 
over seventy tracks, with six sub­
headings: Hooked on Swing — Hooked 
on Big Bands — Hooked on a Star — 
Hooked On Astaire — Hooked on the 
Blues — Hooked on Broadway!

All the tracks are played by Larry Elgart 
and the Manhattan Swing Orchestra and 
have the benefit of modern recording 
technology thanks to RCA, New York.

Just a few of the tracks to whet your 
appetite: In The Mood — Opus Number 
One — Take The "A" Train — String Of 
Pearls — Frenesi — Chattanooga Choo 
Choo — Come Fly With Me - Chicago — 
Cheek To Cheek — Putting On The Ritz — 
Lovely To Look At — St Louis Blues — 
Basin St Blues — Hello Dolly — 42nd 
Street. (N.J.M.) £

ACROSS
1. What this magazine is about. 

(11)
6. Charged particle. (3)
8. Convert AC to DC. (7)

10. Change the course of an 
electron beam. (7)

11. Popular records. (4)
12. Colour of an electronic box. 

(5)
13. Prefix denoting a factor of

10 (4)
16. Alters setting of a control. (7)
17. Type of plug. (6)
20. Device which determines if a 

component is operating cor­
rectly. (6)

22. Cartridges (4-3)
26. Method used in many bridge 

circuits. (4)
27. Electronic inference? (5)
28. Term used for superior 

sound reproduction. (2-2)
31. Bright light. (3,4)
32. Stringed instruments often 

with electronic attachments.
(7)

33. Noisy German standard. (3)
34. Substance which conducts 

when in solution or molten. 
(ID

DOWN
1. Joins to ground (6)
2. Above the ground state. (7)
3. Adjust capacitance by a small 

amount. (4)
4. Indirectly produce an electric 

or magnetic effect. (6)
5. Lacking volume. (4)
6. Property of mass. (7)
7. Brand of electronic goods 

found throughout Australia? 
(8)

9. Deflection component of an 
oscilloscope CRT. (1-5)

14. Device used to receive radio 
signals. (5)

15. Plugs and sockets. (5)
18. Quantity set as a basis of 

comparison. (8)
19. Conducting medium in a cir­

cuit. (6)
21. Element which is much used 

in electronics. (7)
23. Winding of a transformer. (7)
24. Cause two circuits to in­

teract. (6)
25. Group of animal cells. (6)
29. Digital circuit. (4)
30. Prefix which is a million times 

greater than 13 across. (4)
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INTRIGUING JAYCAR

codemaster

SEE THE OTHER JAYCAR ADS 
IN THIS MAGAZINE FOR OUR 
STORE ADDRESSES AND 
PHONE NUMBERS. . . .

1-9 10+

Many of you know the clever parlour

$245 $1.95 
$26.50 $2250

3" diameter x 30° se^nent 78mA $3.25 $295
4" diameter x % segment 450mA $12.45 $11.95

We now stock a COMPLETE range ofhigh efficiency 
Silicon Solar Cells. All cells give 0.45V under rated 
load and they can be stacked in series or in parallel 
for higher current

Description 
Rect. 10x20mm45mA 
3" diameter 1 ampDISCO-STROBE LIGHT

A few left from our last shipment
We have received our FINAL SHIP­
MENT of lowcost strobes. Unfortunately 
due to cost increases we have had to 
increase the price slightly. You must 
agree that the strobes still represent 
outstanding value for money. STILL 
almost HALF our competitors pricel 
Remember these units are guaranteed 
for 3 months.
Quantities limited to 2 per customer

Cat No
ZM9002
ZM9003
ZM9004 
ZM9005

Cat XM7005 .

ONLY $19’5

LCD
THWF

□c

°?
I ' IffiKllW-ll» 1

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 high 
(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 sub­
strate. But this display just has the metal­
lization 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 on to 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 the 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. ZM9015
Pack of 50 Molex pins (only 42 required) 
Cat. PI6540 Only $1.00

COMPUTER 
TRANSFORMER 
BARGAIN

W 24

SAVE $5
Cat MM2020

50

SAVE $5.00
WAS $29.50

We have secured a quantity of a power transformer 
at a never-to-be-repeated price. This unit 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 @ 8 A or ±12V DC @ 2A & 5VDC @ 
8A This transformer would normally sell for 
around $50 — Brand new stock.

MICRO CHARTS

w BiLiXÜJXBB

NOW 
ONLY 
$9.95 
SAVE 1 T 
$3.00!!

WAS 
$12.50

game that uses coloured tokens to stretch 
the brain to work out a hidden code in a 
minimum number of moves.
The people that came up with the game 
used a descriptive name which no-one 
else can use. It is a popular game and is 
well known under this name. Our game 
is similar to this game but - naturally - 
its electronic!! And, what's more, you 
can play against the machine - alone. 
Each XM7015 Codemaster measures 
140(l)x85(w)x25(d) looks similar to a 
pocket calculator and runs off a standard 
9V cell. Provision is made for a mains 
adaptor as well.
The Codemaster once sold for $29.50 
but Jaycar has made a huge scoop 
purchase. You save a fortune!
Grab one now for only $^2i501! ^>995 
* (For a further clue to the origin of 
this game read this page carefully)

Instant Data on the Most Popular 
Computer and Microprocessor Parts

• Fully decoded data - no need to unscramble numbers
• instant Access
• Compact 8' > x 11" size
• Durable credit card plastic - lasts a lifetime
• Perfect for programmers and engineers — two sided 

and totally comprehensive
• Clear and concise tables lor full instruction set dis 

assembly, ASCII, base conversion, effect of flags com 
pare vs jump, interrupt structure pinout cycle times 
diagrams, bug notes, and much more

2SC2545
2SC2545. The low noise 
transistor for pre-amps! 
(See EA April 1983) 
Jaycar has them!
Only $1.95 
Cat ZT2400

Cat. BM8500
Cat BM8501
Cat BM8502

Z80 CPU 
8080A/8085A 
6502(65XX)

Are the "rabbit ear" antennas on the back of your portable 
TV broken? You know those ones that are telescopic and 
have ball-swivel joints.
We have genuine 'HMV' factory spares that will fit other TV's 
Apparently they are almost industry-standard components.
Each unit comes with a short length of lug-terminated 300 
ohm ribbon.
We have a small job lot available at only $7.95 each. 
ONLY 220 SETS AVAILABLE.
Cat AA2005 $7.95

ONLY 
$7.95

WHAT'S 
UP 
DOC?
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For the background themes, John Barry 
identified traditional Zulu music and or­
chestrated it into suitable form: Main Ti­
tle Theme, Isandhlwana 1879 — News of 
the Massacre — Rorke's Drift Threatened 
— Wagons Over — First Zulu Appearance 
and Assault — Durnford's Horse Arrive 
and Depart — The Third Assault — Zulu's 
Final Appearance and Salute — The VC 
Roll and Men of Harlech.

On side two is a selection of six Zulu 
stamps played with percussion and 
guitars and sounding, to this non­
teenage reviewer's ears, as if they could 
be translated straight into a disco, 
without the audience ever guessing that 
the Zulus thought of it first! (W.N.W.)

ORGAN “SPECTACULAR”
KLAUS WUNDERLICH IN CONCERT, 

Featuring the Wersi "Helios" electronic 
organ. Stereo, R-09887. Re-released 
through the World Record Club.
Originally released through EMI in 

1980, this recording features music from 
Wunderlich's very successful English tour 
in 1979. Amongst other things, the tour 
demonstrated to the doubters that the 
organist could indeed produce the varie­
ty and multiplicity of sounds, which ap­
peared on his studio albums, without

• You only live 3 years at best. I live 5-6 years. That too is 
living twice.

J, I fit anywhere you can (1-65 A.h). I standby on continuous- 
charge. Or I take cycling duty. Living twice again.
Folk who want to persevere with outmoded batteries, why 
that's their business. You OEMs and users who do your sums 
know a battery that LIVES TWICE for the SAME MONEY 
is twice the value.
The RE Systems Battery... from Chloride. Call for detailsNOW: 
Sydney 646 2244, Melbourne 288 6244, Brisbane 44 1751

Adelaide 277 7255, Perth 271 7377, Hobart 34 4022

recourse to double-recording or other 
studio hocus-pocus.

This recording should therefore leave 
you in no doubt about Wunderlich's ex­
treme digital dexterity, his ability to 
execute complete changes in sound and 
style without the slightest fumble, and 
the ability of the instrument to respond 
with a wide range of imitative sounds as 
complex as those of a full string chorus. 
Wunderlich and his Wersi are the stuff of 
which popular organ spectaculars are 
made. If your interests lie in that direc­
tion, you'll be delighted!

But if the recording settles one argu­
ment, it may well start another — as it did 
in my home. Side 1 is taken up mainly by 
a "Classic Hits Potpourri" - 10 fractured

melodies in 16 minutes. As one member 
of the household put it:

"It's irksome enough having to accept 
1.6-minute switches from Beethoven to 
Tchaikovsky to Chopin to seven others, 
without also having to accept electronic 
caricatures of the real thing. On a piano, 
maybe, but not an organ!

"Of course he can play well but it 
sounds all wrong!"

Presumably it isn't quite so inap­
propriate to do the same thing with 
Lehar (a la Mantovani) and even accep­
table, on side 2, to do it to Gershwin, or 
to a couple of numbers "a la Ray 
Conniff'.

So take your choice: you can wonder 
at Wunderlich on the Wersi, or get mad 
at the medleys! (W.N.W.)

PIANO THERAPY!
TRÄUMEREI. The Most Beautiful Piano 

Classics. Deutsche Gramophon stereo 
2545 003. Now released as World 
Record Club R-11022.
This album was first published in Ger­

many in 1968/69 and, if memory serves 
me correctly, I have encountered it 
before in different packaging.

In no sense is it an exciting record. On 
the contrary, one gets the impression 
that the contents have been hand- 
picked, or deliberately played by the 
contributing solo pianists to be relaxed 
and restful. It may bore you, it may relax 
you or it may delight with its old-world 
charm.

The nine selections are: "Fur Elise" 
(Beethoven), "Impromptu" (Schubert), 
"Moment Musical" (Schubert), 
"Träumerei" (Schubert), "The Prophet 
Bird" (Schubert), "Nocturne No. 2" 
(Chopin), "Lieberstraum No. 3" (Liszt), 
"Raindrops Prelude" (Chopin), "Etude" 
(Chopin), Barcarolle (Chopin), "Clair de 
Lune" (Debussy).

Soloists contributing to the program 
are Wilhelm Kempff, Christoph Eschen­
bach, Tamas Vasary, Stefan Askenase, 
Geza Ande and Martha Argerich.

Despite the fact that some of the tracks 
date back some 15 years, the general 
quality of the sound is quite adequate for 
music that will almost certainly be used 
as nostalgic, relaxing background. It 
could fill that role very well. (W.N.W.)

HYMN SINGALONG
HYMNS FOR TODAY'S CHURCH 

Presented by All Souls' Choir, Or­
chestra and Congregation. Stereo, 
Word WST-9623. (From Word 
Records Aust, 18-26 Canterbury Rd, 
Heathmont, Vic 3135. Phone (03) 
729 3777.

This album was produced in All Souls 
Church, Cheshire, England, that un­
forgettable town in Cheshire whose 
carefully preserved buildings nestle 
within an ancient Roman wall. The tradi­
tional setting lends emphasis to this pro-
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RECORDS & TAPES — continued
tions are so unlike what one might ex­
pect, that no detective work is possible.

Often his reading of adagio goes 
almost moderato and vice versa. What I 
can tell you is that there is none of 
Maeterlinck's dark, mysterious 
medievalism but some light almost 
drawing-room pieces all written in the 
composer's lovely clear style. No hint of 
meaning anywhere except for one 
labelled "The Death of Melisande".

The playing everywhere is admirably 
sensitive and not a note of coarseness 
mars the score in any of the pieces. And 
there is also much fine flute playing (in 
solos) by William Bennett. Marriner con­
ducts his group with all his usual authori­
ty and the sound is excellent. If anything, 
the digital technique enhances the 
music. (J.R.)

CHERRY PIE AUDIOPHILE
SYDNEY WIND QUINTET: Poulenc, 

Damase, Ibert. Audiophile digital 
stereo, Cherry Pie LA-07889. Released 
through Festival.
This particular record was the focus of 

an article on dynamic range in our Oc­
tober '82 issue, occasioned by the fact 
that pre-production pressings had 
presented tracking problems for certain 
audiophile type phono cartridges. It turn­

JIL SX-200 A BETTER SCANNING MONITOR RECEIVER.

COVERS 27-88 MHz & 108-180 MHz & 380-514 MHz

Monitors over 33,000 frequencies from 26 to 88 MHz, 108 to 180 MHz and 380 to 514 MHz. 
Bands included within this range are HF and UHF CB, 27 and 155 MHz MARINE, Australian 
LOW BAND, AIRCRAFT band, VHF SATELLITE band, 10 Mx. 6 Mx, 2 Mx and 70CMx AMATEUR 
BANDS, VHF High BAND as well as UHF two-way band.
Mechanically rugged the SX-200 uses high quality double sided Epoxy Glass printed circuit boards throughout Some of its other outstan­
ding features include 3 MODE SQUELCH circuitry which allows the lockout of spurious and carrier only signals, extremely low spurious 
count. AM and FM detection on all bands. FINE TUNING control for off channel stations. 240 VAC or 12 Volt DC operation. Accurate 
QUARTZ CLOCK. Squelch operated OUTPUT for switching a tape recorder etc 16 Memory channels. MEMORY BACKUP which lasts up 
to two years, high SENSITIVITY and SIGNAL-TO-NOISE ratio on all bands. CRYSTAL FILTER for excellent SELECTIVITY and easy ser­
viceability due to component layout as well as a 90 day warranty
Its high quality and performance is testified by the fact that it is in use by a large number of State government and Federal bodies including 
most state and federal police departments
Contact GFS, the Australian Distributors, or our interstate outlets for full technical specifications. We also market a range of pocket 
scanning receivers and transceivers Contact us for full details

PRICE $599 INC. ST + $10 P&P; SERVICE MANUAL $12 + $1 P&P; SCAN-X BASE ANTENNA $62 + $10 
P&P. EXP-32 - 32 CHANNEL MEMORY EXPANDER KIT $53 + $4 P&P; A4-AM AUTO AM KIT FOR AIRBAND 
$32 + $4 P&P

INTERSTATE DEALERS:
WA: (09) 387 4966; NSW: (02) 211 0531; QLD: (07) 397 0808; SA: (08) 269 4744

GFS ELECTRONIC IMPORTS 
15 McKeon Road, Mitcham, 3132, Vic.

Telex 38053 GFS Phone: (03J 873 3939

ed out to be mainly a problem of too lit­
tle cartridge tracking weight, shown up 
by transients of rather more than usual 
amplitude. Then, as now, I could not 
identify any special difficulty.

The jacket still carries a cautionary 
footnote but, provided you have a 
reasonably good phono deck, adjusted 
to maker's specifications, you should not 
strike any problems.

This official release, in a beautifully 
presented and sealed jacket has been 
produced from the same master disc but 
has had the benefit of production to full 
audiophile standards in that part of 
Festival's Sydney plant set aside for that 
purpose. Festival are taking the 
audiophile business very seriously these 
days and this album, along with others in 

the pipeline, is scheduled for world 
release.

The Sydney Wind Quintet is the 
Quintet-in-Residence at the NSW State 
Conservatorium of Music. It comprises 
Michael Scott — flute; Josef Hanic — 
oboe; Gabor Reeves — clarinet; Gordon 
Skinner - bassoon; Arthur Buddle - 
French horn. Associate artist is Elizabeth 
Powell — piano.

Members of the Quintet, born in 
Europe, New Zealand and Australia, 
have each been orchestral musicians and 
solo artists in their own right but they 
combine superbly in a group which has 
toured for Musica Viva and broadcast ex­
tensively for the Australian Broadcasting 
Commission.

Presented here are: "17 Variations for 
Wind Quintet" - Jean-Michael Damase; 
"Cinq Pieces en Trio" - Jacques Ibert; 
"Sextet for Wind Quintet and Piano" — 
Francis Poulenc. Each item is covered in 
well written notes by Richard Toop.

Toop points out that, true to the in­
clinations of the French school, the com­
positions tend to contrast rather than to 
blend the instruments. The skill of the 
players, the acoustics of the Sydney 
Opera House Recording Hall, and the 
definition of the digital master recording 
help bring the individual instruments fur­
ther into clear focus.

I am told, in fact, that the album is fin­
ding a supplementary role as a 
demonstration disc in hifi salons when 
the question of definition arises. It may 
not be everybody's choice of program 
but, if the music does appeal, you cer­
tainly won't be disappointed. (W.N.W.)

COLONIAL HISTORY
ZULU. Original motion picture score, 

composed and conducted by John 
Barry. Stereo, Powderworks 
POW-4012. Distributed by RCA.

Although this particular recording is 
dated 1982, the film to which the music 
belongs was premiered in London on 
January 22, 1964. Directed by Cy End­
field, it starred Stanley Baker, Jack 
Hawkins, Ulla Jacobsson and James 
Booth, to which must be added "and 
introducing Michael Caine". It was 
released through Paramount.

Aspiring to be a blockbuster, the film 
sought to recreate a piece of British col­
onial history when in January 1879, a 
force of British Redcoats was decimated 
by two Zulu Divisions, losing 1500 men. 
But, at Rorke's Drift, a small contingent 
of the 24th Foot Regiment fought their 
way into history with a subsequent 
defensive action that won them 11 VCs.

Filmed on location in Natal, quite dose 
to the battle site, "Zulu" featured people 
of the same race, brought from their 
reservations and trained to re-enact the 
original scenes.
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REVIEWS OF RECENT

’ Records & Tapes
CLASSICAL • POPULAR • SPECIAL INTEREST

SONGS OF THE AUVERGNE — “Delicious 
trifles”

Canteloube — 18 Songs of the Auvergne. 
Frederica von Stade (soprano) with the 
Royal Philharmonic Orchestra con­
ducted by Antonio de Almeida. CBS 
Masterworks Digital Disc D37299
This disc is full of delights — if you are 

prepared to compromise with Ms von 
Stade on the matter of some of her 
unusually slow tempos. These, I imagine, 
since the series was long contemplated, 
were the result of much thought.

The result, I suggest, was due to 
temperament, not Ms von Stade's, but 
that of the Auvergnats'. These denizens 
of the Auvergne as they are known are 
for the most part disliked, or at any rate 
disparaged, by a great many of their 
fellow French. They inhabit one of the 
least attractive regions of France, a place 
of rugged rocky landscapes, the cones of 
extinct volcanoes, and villages — many 
with dirty little streets!

Many French claim the Auvergnats are 
dour, crafty folk (Pierre Laval was an 
Auvergnat) although the only one I ever 
got to know well was a very likeable 
fellow.

Nor is the gastronome likely to be 
pleased with what he finds there except 
the famous Cantal cheese and the 
so-famous Blue d'Auvergne, a real 
to the better known Roquefort.

The average Auvergnat does not, 

not- 
rival

as a
rule, perform as does the sprightly 
Spanish de los Engeles, who has record­
ed these songs, or passionately as 
Madeleine Grey, who has also done 
them.

And I think this was Ms von Stade's rul­
ing consideration: to keep within the 
Auvergnat temperament. Fanciful? 
Perhaps. But it's as good an interpreta­
tion of the phenomenon as any I can 
think of.

The 18 songs featured on this issue 
(Vol. 1) cover almost every conceivable 
mood, each caught to perfection by the 
beautifully fresh-voiced Frederica von 
Stade, who, despite her name, is neither 
French nor German but American. Nor

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.).

will an expert knowledge of French give 
you a clue of what she is singing about.

She sings them in their original Langue 
d'Oc, an ancient form of French dialect, 
curiously pronounced and mixed with 
early Celtic and Roman. Mercifully, a 
translation accompanies the disc. These 
folksongs were collected by Marie- 
Joseph towards the end of the last and 
beginning of the present century - a

KODALY: “No delights in these works
KODALY — Summer Evening. Concerto 

for Orchestra. The Budapest Philhar­
monic Orchestra conducted by Zoltan 
Kodaly. DGG stereo disc 2543 809.

I must confess to wondering why DGG 
revived a disc, recorded back in 1960, of 
some of Kodaly's less interesting music. 
True, the stereo sound of the time is 
goodish by most standards, slightly 
coarse in fortissimo passages and a bit 
confused in loud tuttis while disappear­
ing into silence if the fortissimos are 
made endurable.

As a rule, Kodaly's music both interests 
and charms me but I found no delights in 
either of these works, the early composi­
tion "Summer Evening" or the fully 
mature concerto written some 30 years 
later. The first is pedestrian (I am allow­
ing for the composer's youth) and the lat­
ter only a little better. 

great time for collectors of these strange­
ly spontaneous creations before they 
disappeared. I refer to the songs not the 
collectors!

Our own Percy Grainger was one of 
the most enthusiastic collectors and is 
alleged to have stopped a farmer in the 
middle of his ploughing to sing while 
Grainger made rapid notes of the tune. 
He foung Brigg Fair in this way and hand­
ed it on to his friend, Delius. This was in 
Norfolk.

Canteloube scored the accom­
paniments with gorgeous sound. Some 
might think them over-sophisticated at 
times. This is as it might be but it didn't 
affect my enjoyment of these delicious 
trifles. The scented sound delivered by 
the Royal Philharmonic Orchestra under 
Antonio de Almeida I found unfailingly 
enchanting. To suit this material, Ms von 
Stade uses her lovely voice in an artistic 
but difficult-to-describe blend of 
sophistication and innocence. (J.R.)

Neither is a patch on the better known 
"Psalmus Hungaricus" or the "Peacock 
Variations", both of them masterpieces 
and unmistakeably Hungarian, much 
more so than the works under review. 
Strange this, because "Summer Evening" 
was composed at the height of Kodaly's 
enthusiasm for collecting Hungarian 
folksongs, an enthusiasm he shared with 
his friend Barto who considered him the 
most Hungarian of all composers of that 
nationality.

By the way, I might as well take this op­
portunity to explain to those unaware of 
the fact that music of the Rhapsody type 
is Gypsy and not truly Hungarian.

Thinking that I might have been in an 
unreceptive mood the first day I played 
the disc, I listened to it again some days 
later. Same result!

Moreover Kodaly seems to conduct 
the manifestly competent Budapest 
Philharmonic Orchestra in a mood very 
close to the lackadaisical. Not to con­
demn it too viciously, I think it fair that it
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Books & 
Literature

The Microbee computer — beginner’s guide

An introduction 
to microbee 

personal computers 
and programming.

AN INTRODUCTION TO MICROBEE PER­
SONAL COMPUTERS AND PRO­
GRAMMING: Published by Honeysoft 
Publishing Company, Waitara, NSW 
1983. Soft covers, 210 x 298mm, 50 
pages. $14.95.

This thin book, subtitled "Your first 100 
programs" is an introduction to the 
Microbee computer written by two 
Australian school teachers and intended 
"for people who have never had their 
hands on a computer before". In 50 
rather tight-packed pages it covers the 
Microbee from setting up to advanced 
graphics procedures, aided by sample 
programs and extensive diagrams.

Topics covered in the book include the 
use of the PRINT statement and punctua­
tion, the edit mode, programming style 
and presentation, program structure, 
constants, variables and arrays, and 
mathematical operations.

Both high resolution and low resolu­
tion graphics are discussed in detail, 
again with extensive examples and pro­
grams illustrating the use of the program­
mable character generator.

Music is also well covered, and a brief 
explanation of all Basic statements and 
commands is included. Worksheets for 
defining programmable characters and 
formatting screen displays are included 
towards the end of the book, with a 
glossary.

While we didn't count them, there ap­
pear to be at least 100 program listings in 
the book, most of them short examples 
on one or another feature of the 
Microbee computer. Larger programs 
are provided to cover financial planning, 
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appointments scheduling and filing, 
among other topics.

This book will be of interest to all users 
of the Microbee computer. Our review 
copy from the publishers. The amount of 
information provided on the Microbee 
and Microworld Basic makes it wor­
thwhile reading. (P.V.)

Microbee manual — 
updated version
USER'S MANUAL: MICROWORLD 16K 

BASIC: Published by Honeysoft 
Publishing Company, Waitara, NSW 
1983. Soft covers, 152 x 210mm, 157 
pages. $14.95.

This is not the usual type of publication 
reviewed in these pages but rather a 
revised and re-written version of the 
User's Manual for the Applied 
Technology Microbee computer, 
published by Honeysoft, the publishing 
subsidiary of Applied Technology Pty 
Ltd. We do not normally review user's 
manuals, but Applied Technology 
sought our comments following criticism 
of the original manual in our review of 
the Microbee computer.

The new manual is well presented and 
laid out and incorporates all the sugges­
tions, comments and corrections that 
have been received from users over the 
past six months. With that sort of feed­
back it should now be thoroughly 
debugged. The manual is divided into 
eight sections.

Section one is an introduction to the 
Microbee, with sub-sections covering 
setting up the system and an explanation 
of terms used in the manual. Section two 
is a broad overview of Microworld Basic, 
explaining in simple language the uses of 
variables, constants and expressions, the 
process of entering a program and use of 
the Microbee in the immediate mode.

A tutorial introduction to Microworld 
Basic is found in Section three, covering 
line numbering, saving and loading pro­
grams, program editing, music, graphics, 
string functions and error trapping. Sec­
tion four begins programming, with a 
complete discussion of the many Basic 
statements, mathematical and string 
operations, loops and subroutines and 
graphics and input/output operations.

The most extensive part of the manual 
is Section five which contains descrip­
tions and examples of all statements and 
commands used by Microworld Basic. 
Section six rounds out the manual with a 
selection of applications programs and 
instructions for converting programs in 
other versions of Basic to the 
Microworld format.

A glossary and appendices covering 
ASCII and hexadecimal codes, ROM 
memory locations, I/O ports and the 
Microbee Basic token codes completes 
the manual.

All in all this new user's manual is cer­
tain to meet the criticisms levelled 
against the original publication. It has 
been re-written with the beginner in 
mind with extensive examples and a step 
by step guide to getting the Microbee up 
and running. It is the ideal complement 
to the versatile and friendly Microbee 
computer. (P.V.)

10 metre FM — but 
not in Australia

THE 10 METER FM 
HANDBOOK
by Bob Holt KSEtD

THE 10 METER FM HANDBOOK by Bob 
Heil (K9EID). Published 1980 by Melco 
Publishing, Illinois, USA. Soft covers, 
80 pages, 150 x 228mm. Illustrated 
with circuits and photographs. Price, 
$7.10.

This book deals with the amateur 
10-metre FM scene in the United States 
and Canada and, in large part, the con­
struction and use of 10-metre repeaters, 
and even 2-metre to 10-metre repeaters. 
At the practical level, most of the con­
structional material is based on commer­
cial and surplus equipment and its 
modification for use with these activities.

As such it would seem to have very lit­
tle value for Australian amateurs. There 
are no 10-metre repeaters in Australia 
and there would appear to be no provi­
sion in the regulations for them, in fact 
one section (4.13) indicates that there is 
no intention that repeaters are to be us­
ed for long distance operation. In regard 
to the 2 metre/10 metre concept, there 
is a regulation (6.56) which specifically 
forbids relays of this kind.
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Shortwave Scene
by Arthur Cushen, MBE

Radio France International expansion program
The introduction of a second daily broadcast in English and confirmation 
of expansion plans for Radio France International, including the 
establishment of relay bases, was announced In Paris recently.

Radio France International broadcasts 
in English to Africa at 1600UTC, subject 
to the observance of Daylight Time in 
France. Paris has now commenced a 
new English service for East Africa and 
the Indian Ocean area for their morning 
reception, and this broadcast can be 
heard here between 0415-0430 and 
0445-0500UTC. Two other 15 minute 
broadcasts in French can be heard at 
0400 and 0430. Reception is best on 
7135kHz while 9795, 11735, 11875 and 
15155kHz also carry the broadcast. Paris 
is heard after this time on the same fre­
quencies in French.

Radio France International recently in­
troduced broadcasts in Spanish and Por­
tuguese to South America, while plans 
have been announced for the introduc­
tion of a Russian transmission later this 
year and next year some African 
languages will be added to the schedule. 
A service to Asia is anticipated to be 
operating by 1985, while relay bases are 
being planned, including one in French 
Guyana which should be operational by 
the end of the year. RFI is making use of 
the Africa No. 1 transmitters at Moyabi in 
Gabon, and is having discussion with 
Deutsche Welle about the possibilities of 
using time on their relay base in Sri Lanka 
when it is completed. According to an 
RFI spokesman the French Government 
realised that they did not have a good 
service in the Pacific area and felt that 
French political views were not well 
known, so talks are underway concern­
ing the establishment of a relay base in 
New Caledonia.

NEW FREQUENCIES
NORWAY: Radio Norway is heard best 
in two transmissions in this area, at 0700 
and 2000UTC. The first broadcast is on 
6015, 9590, 21730 and 25615kHz and 
the second transmission on 9590, 15165, 
15175, and 17840kHz. All transmissions 
are in Norwegian except that on Sunday 
the first 30 minutes of the 0700UTC 
transmission is in English.

AUSTRIA: From May 1 the Austrian 
Radio is using its new 500kW transmitter 
for all transmissions, broadcasting to 
Australia at 0700-0900UTC on 15270kHz 
and 17740kHz. English is carried 
O83O-O9OOUTC.

A second transmission at 
1000-1200UTC is on 15415 and 
17810kHz. Further English broadcasts are 
0330-0400 on 5945 and 9770kHz; 
0430-0500on 11665 and 15165kHzand 
1830-1900 on 6155, 15440, 15560 and 
17770kHz.
CZECHOSLOVAKIA: Prague is continu­
ing to test on new frequencies and after 
using 6015 has been heard on 11800kHz 
with English O3OO-O357UTC. This fre­
quency is on a test basis and the station 
announces only 5930, 7345, 9540, 9630, 
9740, 11950 and 11990kHz.
TURKEY: Ankara has introduced an 
English transmission to North America 
0300-0400UTC on 11740 and 17760kHz. 
The broadcast to Europe 2OOO-21OOUTC 
is on 7155, and at 2200-2300 transmis­
sion covers Europe, Africa and North 
America on 9610, 9660, 11740 and 
17760kHz.

SOUTH PACIFIC CHAMPION
The first contest organised by the 

South Pacific Association of Radio Clubs 
resulted in Wally Singleton of Dunedin, 
NZ being awarded the Championship 
Cup for confirming most areas in the 
South Pacific on medium wave. He 
verified all the Australian call sign 
districts as well as those in New Zealand, 
and 12 countries in the South Pacific; 
American Samoa, Wallis Island, Tuvalu, 
Fiji, Western Samoa, Vanuatu, Tonga, 
Cook Islands, Tahiti, Norfolk Island, New 
Caledonia and Solomon Islands, scoring 
a total of 23 points. Second place went 
to Chris Martin, Sydney, NSW who 
scored 15 points and Tony Magon of In­
vercargill NZ, scored 12 points. The 
competition was organised by SPARC 
which has five affiliated clubs — Southern 
Cross DX Club, Adelaide; DX Australia

Melbourne; Down Under DX Circle, 
Melbourne; NZ DX Radio Association, 
Dunedin and NZ Radio DX League, Inver­
cargill. The Association has been organis­
ed to promote radio listening in the 
South Pacific.

AMERICAN SIGNALS
CANADA: Radio CKFX Vancouver 
6080kHz using only 10 watts is again be­
ing heard around 0830UTC with Country 
and Western music. Another Vancouver 
station CKZU operated by Canadian 
Broadcasting Corporation is now being 
heard on 6160kHz closing at 0805UTC 
now that North America is on Daylight 
Time. On 6160kHz also, CKZN, St John's, 
Newfoundland opens at 0830UTC with 
news and weather details.

PERU: Signals in the 60 metre band are 
peaking, and many heard closing at 
0500UTC including Radio San Martin 
4810, Radio del Pacifico 4975 and Radio 
Rioja 5045kHz. A new signal in our after­
noons noted on 6188kHz has been iden­
tified as Radio Oriente, closing on this 
frequency of 6188kHz at 0400UTC. 
Radio Huancayo on 5950kHz has been 
heard to past 0700 on occasions.

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.
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±12V RAILS FOR LAB 
POWER SUPPLY

EA July 1983

An inexpensive addition to the 50V 5A Lab Power Supply 
which should prove its worth many times over. It provides 
additonal fixed ± 12V outputs for lower power 
applications.

FRIDGE DOOR ALARM
When the refrigerator door has been 

left open for about 20 seconds — or, 
more correctly, when the light has been 
on for 20 seconds — this EA Fridge 
Alarm will emit a series of reminder beeps 
until the culprit closes the door.

$9
EA July isas FOR PCB VERSION

EA POWER UP

EA NOV 1982
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TOUCH-LAMP
EA APRIL 83 DIMMER
II vsi ® fi
* i * MJ■ Current cost of parts 

for this projectfelWS approximately

7-SLOT 
S100 
MOTHER

VJlH I ~SELECTALOTT

$22.00

*

SELECTALOTT 

* & * * * *
« * • Í1+ * 
1 » 4 4 » .» 
» æ Ä » « BOARD

. . .?" I do. “Selectalott" could 
help. It will select random 
numbers without superstition or 
bias ... It could be you. EA 
December 80

» * », 4' * «
• • • *

» .i A *
„ë '• ♦

i $20
for Touch-lamp Dimmer

and s*
for the remote extension.

ETI May 80

$90.00

FUZZBOX $19.90 150W MOSFET POWER

Simple Fuzz Box for electric guitars. The no 
nonsense Fuzz Box. Confused — So are we. 
though if you want a sound with a difference,

fuss, no 
Seriously 
build this

AMP 
$79.00 
Plus Transformer 

$43.50
Plus Heatsink Drilled, 
Tapped and Black 
Anodised $42.50

CYLON VOICE EA December 80

$19.95

project and you can distort the waveform. It produces a 
sound which is buzzy (like politicians at election time). EA
February 81

SLIDE CROSS FADER $85.00
EA November 81

Oct 82 ETI

Our Price 
$169.00

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 Sound like Darth Vader

$38.50TV CRO ADAPTOR
Includes Plug Pack EA August 80

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.
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.

DIGITAL ENG. ANALYSER
$48.50

EA August 80

VOICE CANCELLER

$22.50

VOCAL CAfiCTtUH

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 
82

LOUD SPEAKER PROTECTOR
ETI 455 March 80

$32.50

DIGITAL 
CAPACITANCE

Here is an

METER $47.50
Digital 
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

ELECTRONIC 
DUMMY LOAD 
$99.00

updating and 
decimal points. 
EA March 80

’¡th 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

ROD IRVING ELECTRONICS — your mail order specialists
General Enquïnêsr(03) 489 8131 425 HIGH ST, NORTHCOTE, VICTORIA 3070 Mail Order Hot Line (03) 481 1436
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The VZ-200: colour 
graphics and sound

Dick Smith Electronics has done it again with the new VZ-200, a 
computer with colour graphics, sound effects and built-in Basic 
for around $200. Others have raved about it, but what’s the new 
machine really like? What does it offer and how easy is it to use?

by PETER VERNON

The VZ-200 computer from Dick Smith 
Electronics has set a new low price for a 
colour computer system with Basic. In­
deed we can now talk about a class of 
"under $200" computers, and in this 
category the VZ-200 is a clear leader. It is 
the only system for the price that offers 
colour, a reasonable amount of memory 
and a powerful built-in Basic interpreter.

With its white case and brown 
keyboard surround the VZ-200 is an at­
tractive unit. Dimensions are 288 x 162 x 
50mm (width by depth by height at rear) 
with the keyboard sloping to a height of 

The VZ-200 computer. The keyboard has 45 moving keys with audible feedback.

20mm at the front. There are 45 moving 
rubber keys but no space-bar as such. A 
double-sized key at the right side of the 
keyboard does duty as a space key. All 
the keys produce an unobtrusive beep, 
and most serve four different functions.

Pressing a key by itself will produce the 
character marked on the centre of the 
key top. Pressing a key in conjunction 
with "Shift" will produce the punctuation 
or graphic symbol marked in the upper 
corner of each key. There are 15 graphic 
symbols, each a combination of blocks 
one-quarter the size of a character 

space. When used with POKE or PRINT®, 
these symbols allow graphics with a 
resolution of 64 x 32 pixels in eight col­
ours and may be freely mixed with text.

Single key entry of Basic statements is 
activated by the CTRL (Control) key. 
Pressing a key in conjunction with CTRL 
will produce the operation labelled on 
the keyboard above the keytop. Opera­
tions handled in this way include cursor 
movement, insertion and deletion of 
characters, inverse video and single key 
entry of about half of the Basic 
statements and functions. Entering the 
Basic statements marked below the keys 
requires holding down the CTRL key and 
pressing RETURN then the key required.

Although the single key entry of Basic 
keywords is an advantage, it does re­
quire learning key locations and a new 
typing style which some people might 
prefer to avoid. An advantage of the 
VZ-200 is that single key entry, while 
available, is not obligatory. Statements 
can also be typed in the normal way, and 
this may prove faster for a touch-typist. 
It's nice to have the choice.

All of the keys have an auto-repeat 
facility, and although it was not mention­
ed in our preliminary copy of the VZ-200 
manual the Basic interpreter supports 
full-screen editing. Once listed, program 
lines can be altered by moving the cur­
sor to the position of the alterations and 
re-typing. When the RETURN key is 
pressed the alterations will be incor­
porated in the program. When line 
numbers are changed in this way the 
result is a copy of the existing line with 
the new line number. The old line re­
mains in memory.

The video display
The VZ-200 includes both an RF 

modulator (VHF Channel 1) and a direct 
video output, an unusual feature for a 
low-cost machine. The video display is 
produced by a Motorola 6847 Video 
Display Generator chip with additional 
circuitry to partly adapt the output to the 
PAL format. The VDG is designed for 
60Hz NTSC operation, and the conver-
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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

AUDIO TEST UNIT FOR CASS
$47.50DECKS

rt 157 CRYSTAL MARKER
œ

WTMv

x

»

EA October 81Easy construction and versatile operation, this Preamp was 
for coupling with the 300W "Brute" Power Amp. ETI 467
July 80

MIXER PREAMP
TRANSFORMER $26.50

TV PATTERN GENERATOR 
$64.50

BIPOLAR TRAIN CONTROLLER
$34.50

CRYSTAL MARKER $34.50 
(INC 1 MHZ X) ETI 157 October 81 I

SLOT CAR POWER 
CONTROLLER 
(WITHOUT CASE)

EA December 80

■ ■

l ì - «75 steí»>r»ri:ó»trô«í.<<

ETIs Slot Car Controllers will put more zip in your slot cars 
zap. Plus Power Supply as indicated. ETI December 81.

Adjust your TV for a first-class picture with EAs crystal 
controlled TV Pattern Generator. EA June 80

ETI 477 MOSFET
MODULE $63.50 PC BIRDIES $14.50

Ui

$70.00

co

0)

DIGITAL COUNTER DISPLAY
co$13.50HE 114 HOBBY ELECTRONICS 

October 81

m

Ui
$49.00
$39.50

amazing power output of 150W RMS. 
Plus Power Supply (No Trans) 
Plus Transformer

Remember the great ETI 5000 power amp. With this module 
as the hub of the ETI 5000 and a transformer you get an

TRANSISTOR ASSISTED

Granny's Birthday - PC Birdies.
Grannys got a birthday coming up and you don’t know what 
to give her! Her cat ran away, her dog starved and the fish 
turned upside down. Well here’s the perfect gift. A no- 
nonsense, no maintenance companion. The PC Birdies — 
She'll whistle, sing and dance for hours to this amazing 
electronic canary. EA May 81

WIND 
SPEED 
INDICATOR

ETI 50W MODULE
ETI 100W POWER 

AMP
VERSATILE EPROM 

CARD
MOVING COIL
PREAMP

MOVING MAGNET
PREAMP

DREAM 6800

$19.50

$24.50
October 81

$52.50

MUSICOLOR IV

MUSICOLOUR IV

$115.00

$24.50

445 STEREO PREAMP $8.25
$84.00

18.50 
$119.00

Ui

Ui

Ui

ETI SERIES 5000

Add excitement to parties, card nights and discos with EAs 
new Musicolcr IV light show This is the latest in the famous 
line of Musicolors and it offers features such as four channel 
Color Organ plus four channel light chaser, front panel 

LED display, internal microphone, single sensitivity control 
plus opto-coupled switching for increased safety EA 
August 81

Ui

Ui



sion circuitry does not fully eliminate a 
10Hz ripple on the screen, even when 
using a direct entry video monitor.

In the text mode the characters 
displayed by the 6847 are stable but the 
sides of the text area show a distracting 
rippling movement. In the graphics 
mode the ripple shows up as sideways 
colour jitter and is most obvious when 
dots of different colours are displayed in 
close proximity. This display jitter 
prevents the VZ-200 achieving the 
full potential provided by its colour 
graphics capability.

The VZ-200 has two display formats, 
selected by the MODE statement. In 
MODE(O) uppercase text only is 
displayed in 16 lines of 32 characters 
each, with 64 x 32 block graphics 
available in eight colours. The normal 
text display is in light green on a dark 
green background, but a single Basic 
statement selects an alternative colour 
set, producing orange characters on a 
red background. An Inverse function on 
the keyboard allows these colours to be 
transposed to display dark characters on 
a light background in either colour set.

The statement MODE (1) activates a 
graphics format which allows plotting on 
the screen with a resolution of 128 x 64 
in one of two sets of four colours each. 
The COLOR statement selects one of 
two background colours, green or buff. 
On a green background the colours 
available are green, yellow, blue and 
red, and on a buff background the poss­
ible colours are buff, cyan, magenta and 
orange. Text cannot be displayed in this 
mode.

Text screens,are displayed with a black 
border surrounding a rectangle of the 
background colour. On a 34cm 
(diagonal) video monitor the text display 
is confined to a rectangle measuring ap­
proximately 26cm diagonally in the cen­
tre of .the screen. MODE(1) graphics are 
similarly confined by a border, but since 
the border is in this case the same col­
our as the background the effect is less 
noticeable.

The character set of the VZ-200 is con­
tained in the on-chip Read Only Memory 
of the 6847 Video Display Generator, 
and does not conform to the widely us­
ed ASCII code. Using the same character 
code with POKE and with PRINT CHR$ 
will display two different characters on 
the screen. Presumably software 
translates between the 6847 codes and 
ASCII, as statements such as LPRINT and 
LLIST do work correctly with standard 
printers.

The Tandy TRS-80 Color Computer 
also uses the 6847 VDG (although with

more extensive modifications for use 
with PAL displays) and for this reason the 
text displays of the two machines are 
similar. Although the 6847 can produce 
graphics displays in 14 different formats, 
including 256 x 192 high resolution 
modes, these facilities are not used by 
the VZ-200. Most of the VDG control 
pins are tied to ground in the VZ-200 and 
there is insufficient memory to support 
the additional graphics — both situations 
which could be corrected by adven­
turous hobbyists.

VZ-200 Basic
Statements and functions of the Basic 

language of the VZ-200 are shown in 
Table 1. Numeric operations are ac­
curate within the range 1038 to 1038 and 
with the 3.58MHz clock speed of the 
computer, the interpreter is quite fast. 
All standard Basic operations are sup­
ported, including string handling in the 

VZ-200 Specifications
Processor: Z80A running at 3.8MHz clock speed.
ROM: 16K.
RAM: 8K expandable to 24K with optional cartridge, less 2K for video.
Interfaces: Cassette interface, RF modulator and direct video connectors, 

I/O connector, expansion connector with full Z80 bus. Optional Cen­
tronics type printer interface.

Keyboard: 45 rubber moving keys, most with four functions.
Display: 32x16 lines text, 64 x 32 graphics in eight colours, 128 x 64 

graphics in two sets of four colours. Inverse video.
Sound: Single voice with 31 frequencies, nine durations.
Software: Basic in EPROM, applications programs on cassette.
Documentation: New documentation under preparation at time of review.

Microsoft format (using RIGHTS, LEFTS 
and MIDS). A USR statement is included 
for calling machine language routines 
from Basic but the VZ-200 does not in­
clude a machine language monitor.

In the interests of economical use of 
memory the VZ-200 restricts the number 
of subroutines and FOR . . . NEXT loops 
which can be nested. (A loop is said to 
be "nested" if it occurs inside another 
loop, and similarly, nested subroutines 
are subroutines which are called from 
within another subroutine.) No more 
than 30 levels of nesting are permitted in 
programs for the VZ-200, but this will be 
found adequate for most applications.

Graphics are handled by the 
statements COLOR, MODE, SET, RESET 
and POINT. The statement COLOR I, J 
will set the characters to the colour 
represented here by code "I" while in 
MODE(O) the value of J selects a 
background/text colour combination, for
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either a green or an orange background. 
In MODE(1) the COLOR statement 
selects one of two possible colour sets, 
each of four colours, for 128 x 64 resolu­
tion graphics.

The statements SET, RESET and POINT 
are available only in MODE(1). SET and 
RESET as the names imply turn points on 
the screen on and off while POINT will 
return the colour code of a specified 
point. All three statements require 
arguments in the form of a pair of carte­
sian coordinates with the origin of the 
coordinate system at the upper left cor­
ner of the screen. There are no 
statements for drawing lines or other 
shapes or for filling areas on the screen 
with colour.

Sound is produced by software togg­
ling of two bits of an output port driving 
a piezo-electric transducer in the 
keyboard unit. Thirty-one different fre­
quencies can be specified, in one of nine 
durations, with the SOUND statement. 
The sound is not loud, there is no 
volume control, and the fixed durations 
and frequencies limit the sound effects 
which can be produced. As with colour 
graphics, however, the VZ-200 scores 
over its similarly priced rivals which offer 
no sound effect capabilities at all.

A statement which will be unfamiliar to 
most is the CRUN command. CRUN, a 
combination of CLOAD and RUN, allows 
a program to be loaded from cassette 
tape and run automatically with a single 
statement. It is used extensively by the 
programs on the demonstration tape 
which accompanies all VZ-200 units.

The cassette handling statements of 
the VZ-200 also include the familiar 
CLOAD and CSAVE. Program names can 
be up to 16 characters long, with the 
name of each program displayed on the 
screen as it is found on the tape. The 
VERIFY statement can be used to com­
pare a program in memory with a pro­
gram recorded on tape as a convenient 
assurance of a correct CSAVE, and 
PRINT# and INPUT# are available for 
recording and reading lists of data items 
from tape. We have no information on 
cassette loading and saving speed but it 
appears to be around 600 baud.

A COPY statement is also included in 
the Basic interpreter. According to the 
manual this statement will copy the con­
tents of the screen to an attached 
GP-100 dot matrix printer. We could not 
test this function without the appropriate 
printer.

Peripherals and expansion
The cassette connection at the rear of 

the keyboard unit is a stereo socket and 
the supplied cable terminates in two

The "balloon burster"game in progress. Four colour graphics makes for eye-catching 
games. Over 30 programs are available on cassette for the VZ-200.

jacks, one for each for the EAR and MIC 
connections of a standard audio cassette 
recorder. There is no motor control of 
the cassette player.

At first we had great difficulty in using 
the VZ-200 with pre-recorded program 
tapes. Reading tapes we had recorded 
ourselves was only a problem until we 
found the correct setting of the cassette 
recorder volume control.

Using a more expensive National 
Panasonic RQ-2133 cassette recorder 
(Dick Smith Electronics, $82.50) 
however, these problems disappeared 
and we were able to load all program 
tapes.

A 16K RAM expansion pack for the 
VZ-200 is already on the market. This 
unit plugs into the expansion port at the 
rear of the machine to provide a total of 
24K of user memory at an additional cost 
of $79.

A Centronics parallel printer interface 
adapter is also available for the VZ-200. 
This small unit plugs into the peripheral 
p^rt at the rear of the keyboard and pro­
vides a cable terminated in a standard 
Centronics type connector. While the 

Table 1: VZ-200 Basic statements and functions

ABS, AND, ASC, ATN, CHR$, CLOAD, CLS, COLOR, CONT, COPY COS 
CRUN, CSAVE, DATA, DIM, END, EXP, FOR . . . TO . . . NEXT GOSUb’ 
GOTO, IF . . . THEN. IF . . . THEN . . . ELSE, INKEYS, INP, INPUT INT 
LEFTS, LEN, LET, LIST, LOG, LLIST, LPRINT, MODE, MID$, NEW NOT 
OR, OUT, PEEK, POKE, POINT, PRINT, PRINT USING, READ, RESET 
RESTORE, RETURN, RND, RUN, SET, SGN, SOUND, SIN, SQR STEP’ 
STOP, STR$, TAB, TAN, USR

Basic COPY statement can only be used 
effectively with the Seiko GP-100 printer, 
the LLIST and LPRINT statements will pro­
duce text output on any compatible 
printer.

From the hobbyist's point of view a 
strong feature of the VZ-200 is the ex­
pansion ports provided at the rear of the 
keyboard. These ports consist of two 
sets of PCB fingers, normally covered by 
thin screw-down aluminium plates. One 
port is labelled "peripheral", and pro­
vides access to the Z80 data bus, the 
lower eight address lines and RD, WR 
and IORQ control lines, sufficient for the 
connection of most peripheral con­
trollers, parallel and serial ports etc.

A second port gives access to the com­
plete bus of the Z80 microprocessor and 
can be used to connect additional 
memory or memory-mapped peripheral 
devices.

Some notes on applications
Dick Smith Pty Ltd provided us with a 

list of around 30 applications programs 
currently available for the VZ-200. While 
some of the available games programs
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make excellent use of the graphics 
capabilities and are written in machine 
language for speed, many of the others 
can be found in any good book on Basic, 
without the expense of buying a cassette 
version.

We also question the choice of some 
of the programs available. For example, 
one cassette is a "Portfolio management" 
program for keeping track of 
sharemarket transactions. It is unlikely 
that anyone with sharemarket in­
vestments will skimp by buying the 
VZ-200 to look after them. The two 
statistics packages may be in the same 
category — if you want a computer for 
statistical analysis the VZ-200 is an 
unlikely choice. If on the other hand you 
get some statistics problems assigned as 
homework these two cassettes might be 
handy to have.

The programs listed in the "Basic Ap­
plications" booklet which accompanies 
the VZ-200 are of the familiar type; sum 
and average, roots of a quadratic equa­
tion, conversion between degrees 
Celsius and Fahrenheit etc. They serve 
more as demonstrations of what can be 
done with Basic on the VZ-200 rather 
than as serious suggestions for the use of 
a computer. As such they are a useful 
tutorial, although most of the programs 
can be found in existing textbooks. In

About that keyboard
The most controversial aspect of the key VZ-200, and the one that we 

found least desirable, is the keyboard. We still can't decide whether it is bet­
ter or worse than a flat plastic membrane keyboard.

It’s not that the keyboard is bad in itself. It's small but the rubber keys move 
with a pleasant, positive action, and the audible feedback is a great 
convenience. The problem is that the keys also wobble sideways and back 
and forward, creating an unsettling effect and, we believe, markedly 
increasing the chances of typing errors.

Fortunately the single key entry of Basic keywords limits the need for 
accurate typing, and no one is likely to use the VZ-200 for applications 
requiring entry to large amounts of text.

We suspect nevertheless that one of the first “add-on” projects for the 
system will be a full-sized keyboard.

most cases nothing need be changed to 
run textbook examples on the VZ-200.

Graphics statements can be added in 
to take advantage of this aspect of the 
VZ-200 without difficulty.

Additional programs are under 
preparation at the time of this review 
and we expect that independent pro­
gram suppliers will get into the act as 
soon as the VZ-200 proves its popularity. 
Judging from what we have found and 
the comments of others who have used 
the computer, this shouldn't be long.

In conclusion
If you want a computer to look after 

your share holdings, or for word pro­
cessing, look elsewhere. If, on the other 
hand, you want a computer for playing 
games, for self-education, for learning 
about Basic and perhaps for writing your 
own programs, the VZ-200 has one over­
whelming advantage — the number of 
features for the price.

If you're handy with a soldering iron 
and want a computer for taking apart, 
adding on to and building up, the VZ-200 
is also an ideal choice, for the same 
reason.

The VZ-200 is available from Dick 
Smith Electronics stores nationwide. 3

Software for the Super-80

Software 
for the

Super-80
Computer

An ‘ Electronics Australia” publication

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 AND 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 0 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 Street, Chippendale, 
NSW, 2008. PRICE $4.00 or by mail order from Electronics Australia, PO Box 163 Chippendale, NSW, 2008. 
PRICE $5.00.
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YOU’LL BUY IT FOR THE COLOUR YOU’LL RUILD IT FOR

AT LAST - THE FIRST
BGR COMPUTERS BRINGS YOU A STATE OF THE ART 
COMPUTER. EXCALIBUR IS THE FIRST COLOUR COMPUTER IN 
AUSTRALIA WHICH IS AVAILABLE IN KIT FORM, INCORPORATING 
FEATURES FOUND IN MACHINES COSTING 3 TIMES THE PRICE.
IT USES THE POPULAR Z80 MICROPROCESSOR IC PROFESSIONAL 
KEYBOARD, HI RESOLUTION GRAPHICS, COLOUR AND RF 
OUTPUT SO THAT YOU CAN USE YOUR EXISTING . 
COLOUR TV SET.
A POWERFUL 12K ROM OFFERS PROGRAMMING 
FLEXIBILITY MATCHED ONLY BY MACHINES 
COSTING ABOVE $1000.

EXPERIENCE THE POWER OF EXCALI
ORDER DIRECT
TO ORDER YOUR EXCALIBUR COLOUR 
COMPUTER KIT, ALL YOU DO IS PHONE OUR 
EXCALIBUR HOTLINE NUMBER, GIVE YOUR 
CREDIT CARD NUMBER AND NAME AND WE 
WILL SEND YOU YOUR KIT.

HOT LINE NUMBER:
(03) 347 0273 welcome here

MAIL ORDERS 
P.O. BOX 1360M, 
MELBOURNE 3001

BGR COMPUTERS PTY LTD

DINERS CLUB 
INTERNATIONAL

AMERICANI
M EXPRESS

ALL RECOGNISED CREDIT CARDS WELCOME

BRIEF SPECS.

• 12K ROM
• 32K RAM ON BOARD — 

SUPPLIED
• FULL SIZE 60 KEY KEYBOARD
• 8 COLOURS
• HI RESOLUTION GRAPHICS
• GRAPHIC CHARACTERS
• UPPER AND LOWER CASE
• FLASHING CURSOR
• FULL CENTRONICS PARALLEL 

PORT
• RS232C PORT
• 2 OCTAVE AUDIO OUTPUT
• EXTENDED BASIC
• POWER SUPPLY ON BOARD
• DIRECT VIDEO OUTPUT
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ITS SIMPLICITY AND YOU’LL LOVE IT FOR ITS FEATURES

KIT COLOUR COMPUTER
COMPLETEM» 

FOR AN INCREDIBLY LOW 

349.50

OPTIONAL CASE AVAILABLE SHORTLY

A FULL SIZE COLOUR 
COMPUTER KIT 

FINALLY A REALITY!
THE EXCALIBUR IS VERY EASY TO BUILD. ANY PERSON 
CAPABLE OF USING A SOLDERING IRON NEATLY SHOULD 
HAVE NO DIFFICULTY IN CONSTRUCTION. EXCALIBUR 
USES A VERY HIGH QUALITY PROFESSIONAL PCB BOARD 
INCORPORATING ‘SOLDER MASK’ AND MARKINGS OF 
COMPONENT POSITIONS.

STOCKS LIMITED - ORDER NOW

7 DAYS SATISFACTION GUARANTEE
IF YOU ARE NOT FULLY SATISFIED WITH YOUR 
KIT, SIMPLY RETURN IT TO US WITHIN 7 DAYS 
IN ORIGINAL CONDITION AND PACKAGING. WE 
WILL CHEERFULLY REFUND YOUR MONEY — 
HOW CAN YOU LOSE?

THE MOST ADVANCED COMPUTER
SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE

SERVICE BACK UP
King Arthur could rely on his 
Excalibur and you can rely on 
yours! But if for some strange 
reason you cannot get it to 
operate and it is fully built using 
IC sockets, simply send us your 
complete board along with $95 
and our service centre will repair 
it. Inc component cost.

KIT AVAILABLE TODAY
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Microcomputer News

News from the Data ’83 exhibition
The DATA ’83 business computer exhibition and seminar series 
was held at Sydney’s Centrepoint from May 17-19 this year. 
Occupying four levels of the convention centre, with over 100 
exhibitors, the exhibition was well attended, although not 
overcrowded.

Graphics Directions Pty Ltd, who 
organised the show estimate that over 
20,000 business people attended, based 
on the number of buyer's guides 
distributed. This figure represents in­
terested potential customers who were 
entitled to the guide, not merely casual 
visitors attracted by free admission to 
the show.

A number of companies choose DATA 
'83 to launch their latest products. 
Perhaps most noticeable was President 
Office Machines, who distribute the 
Kaypro and Columbia PC systems. Presi­
dent exhibited two new additions to 
their range, the Franklin Ace systems and 
a prototype of the "Magnum 256", a por­
table 16 bit computer which comes with 

The Eagle 1600, distributed in Australia by Scorno Pty Ltd, was introduced at the 
DATA '83 exhibition. Features include an 8MHz 8086 processor and 10MB hard disk.

256K of battery-backed memory and 
eight line by 80 character LCD display in 
a unit the size of a slim attache case. The 
unit will run for 40 hours on its built-in 
batteries.

The Magnum is based on the Intel 
80286 microprocessor, an up-graded 
version of the 16-bit 8086. Apart from its 
compact portability the system also pro­
vides two RS232C serial ports, a parallel 
printer port and a composite video 
output for connection of a video 
monitor, The optional video monitor 
plugs straight in and provides an 80 col­
umn by 25 line text display.

At less than $2000 for perhaps the 
most innovative new computer of 1983 
President are definitely on a winner with 

the Magnum, although production 
models of the machine will not be 
available until later this year.

Currently available are two models of 
the Franklin Ace computer. The Ace 
1000 is an Apple "work-alike" manufac­
tured in the United States. Apple Com­
puter tried to stop the distribution of the 
Franklin but lost the case on the ground 
that no Apple patents or copyright had 
been infringed by the design.

The Ace 1200, also on display, comes 
with two built-in disk drives and up to 
128K of RAM. It uses two processors, the 
6502 and a Z80A, so it can run most Ap­
ple software plus programs written 
under CP/M 2.2. For the money (around 
$2600), the Franklin Ace 1200 is a power­
ful and attractive system, with an assured 
supply of software.

Hyperion Australia were exhibiting a 
new 8088-based portable computer 
system, the Hyperion, which is available 
with the MS-DOS operating system and a 
range of Microsoft languages.

This system consists of a compact con­
sole and detachable low-profile 
keyboard. Two 14cm minifloppy disk 
drives are mounted next to an 18cm 
(diagonal) amber screen monitor in the 
console, with serial and parallel I/O port 
connectors at the rear. A 300 baud 
modem is also built-in, although this uses 
the Bell 103J standard and is still awaiting 
approval by Telecom for use in Australia.

At the other end of the scale, Dick 
Smith Electronics was out in force, show­
ing the Wizzard computer game console 
and the new VZ-200 computer, a Z80 
based system which provides colour 
graphics and sound and sells for just 
$199.

These days it's easy to pick the Apple 
Computer stand at any exhibition. Just 
look for the biggest crowd. Demonstra­
tions of the Apple Lisa with the 
assistance of a projection television 
system, often attracts crowds six-deep. 
The high resolution "desk top" display, 
the use of the mouse as a pointer and 
the simple, intuitive operating pro­
cedures make Lisa easy to appreciate, 
particularly for those who have never us­
ed a computer before.

DATA '83 will be open in Melbourne 
from the 8th-10th November, at the Ex­
position Centre, Royal Melbourne 
Showground. It will be well worth a visit 
by anyone interested in computers.
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Software Source to 
distribute Oasis system

Australian software distributor Soft­
ware Source Pty Ltd has signed an agree­
ment with Oasis Systems of California for 
exclusive Australian distribution of a 
powerful new "electronic dictionary" 
program, "The Word Plus"

The Word Plus is a series of integrated 
spelling check and word analysis func­
tions with the ability to find misspelled 
words in context and suggest similar 
words and able to actually correct errors 
as they are found, rather than requiring 
the user to make the changes. Other 
features include high speed operation 
(10,000 words checked in two minutes) 
and a 45,000 word dictionary, claimed to 
be the largest available under CP/M. Ad­
ditional dictionaries can also be added 
by the user.

The Word Plus also allows the user to 
produce a list of words used in a piece of 
text, sorted either in alphabetical order 
or by frequency of use (a handy feature if 
you tend to be a repetitive writer).

Sky Systems of Willoughby, NSW, will 
also be distributing the Oasis Spellbinder 
word processing and office management 
system under licence from Software 
Source.

For further information on Oasis 
Systems and a wide range of CP/M and 
PC-DOS software contact Software 
Source, 344-348 Oxford St, Bondi Junc­
tion. Phone (02) 389 6388.

Software for the 
Microbee from Allsoft
Allsoft Computer Services was formed 

earlier this year to create and market a 
range of software for the Microbee com­
puter, and their first product is currently 
available at various Microbee software 
dealers.

The first package consists of two pro­
grams, BACCS for home accounting and 
BPLAN for home budget planning and is 
claimed to be the first comprehensive 
personal finance software available for 
the Microbee computer. Recommended 
retail price is $28.90.

And an Adventure 
game by Dreamcards

Dreamcards software has announced 
the release of a new "adventure" pro­
gram for the 32K Microbee computer.

The "Merlin" game is based on the 
legend of King Arthur and his sword Ex­
calibur and is claimed to be one of the 
few adventure games which avoid 
frustrating tricks to maintain suspense.

Dreamcards claim that tricks such as 
not revealing the commands of the 
game and concealing vital clues are 
"dishonest", and have gone to great 
lengths to avoid them in "Merlin" even

An economical video display terminal

Paris Radio Electronics has introduc­
ed a new low cost terminal, the 
Sphere CCT-100, for use with com­
puter systems which require an 
RS-232C terminal. Features of the unit 
include a low-glare 30cm green 
phosphor monitor displaying 80 x 24 
lines of text, a high-quality detachable 
keyboard and selectable baud rates 
from 75 to 19,200 bits per second. In 
addition to its own extensive range of 
editing and data transmission func­
tions the CCT-100 also has the ability 
to emulate three of the most com­
monly used terminal configurations, 
the Hazeltine 1500, Lear-Siegler 
ADM-3A and the ADDS Viewpoint.

Characters are displayed on a 7 x 9 
matrix in a 9 x 12-bit character cell for 
maximum clarity. Upper and lower 
case text, 15 graphics symbols and 32 
control character symbols can be 
displayed with attributes including 
blinking, underline, reverse video, 
and half-intensity.

The keyboard is arranged in a stan­
dard teletype configuration with the 
@ symbol on the 2 key. Typists will be 
accustomed to finding double quote 
marks in this position (Shift "2"), but 
these are placed next to the RETURN 
key. Capacitive keys are used, with a 
firm, positive action and an audible 
keyclick which may be disabled if not 
required. Four LED indicators on the 
keyboard display the status of the 
caps lock key, local/on line mode, 
block mode and keyboard lock keys.

A separate numeric keypad with its 
own ENTER key and a row of 16 func­
tion keys above the standard 
keyboard complete the terminal. The 
function keys include cursor move­
ment, insertion and deletion of 
characters or complete lines, single 
key PRINT and SEND functions and a 
CLEAR/HOME key.

Other features of the CCT-100 in­
clude an auxiliary RS-232C port for a 
printer or the attachment of "slave" 
terminals and a 20mA current loop in­
terface. DIP switches accessible from 
the rear panel allow the selection of 
one of 11 data transmission rates and 
the format of serial data, emulation 
mode and reverse video and either 
50 or 60Hz screen refresh rate, 
among other parameters.

Also provided is a sound generator 
responding to the ASCII BEL (decimal 
7) code and a self-test code which is 
entered when the terminal is first 
switched on and reports errors in the 
terminal's RAM, ROM, serial interface 
and keyboard.

At $799 (plus sales tax) the CCT-100 
is in the low end of the terminal 
market as far as price is concerned. 
The features provided, the emulation 
modes available and the quality of 
the unit definitely put it high on the 
"value for money" category however.

For further information contact Paris 
Radio Electronics, PO Box 380, Darl­
inghurst, NSW, 2010. Phone 
(02) 344 9111.
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setting up the game so that it will list its 
operating commands on request.

The game is played in traditional 
adventure style but program modules 
are run in an order generated by soft­
ware so that the scenery and special 
locations change from one game to the 
next. Coupled with excellent combat 
routines and a wide range of objects and 
places to be explored this flexibility is 
claimed to make "Merlin" a fine game for 
adventurous types.

The game is supplied as a 54-page 
book containing the program listing in 
Microworld Basic along with a detailed 
commentary, instructions for conversion 
to other Basic dialects and details of how 
to play. There is even a solution (just one 
of many possible). The listing costs $35, 
with a cassette dump of the program an 
extra $10 — inexpensive when con­
sidered in relation to the prices of similar 
games which don't provide a program 
listing.

For more information contact Dream­
cards, 8 Highland Court, North Eltham, 
Vic, 3095. "Merlin" is available by post­
mail order only.

Coke moves faster 
with TCG terminals

Coca-Cola Bottlers has introduced a 
portable data entry system to control en­
try of orders by salesmen and the 
despatch and delivery of stock. Hand­
held terminals for the pilot study and 
programming work were supplied by the 
TCG company, which distributes both 
US-made Norand terminals and the 
Swedish Micronic product.

According to Mr Les Harvey, Data Pro­
cessing Manager for Coca-Cola Bottlers, 
Sydney, TCG was selected because it 
was the only company which could 
meet the product specifications of Coca- 
Cola and which had the software 
development capabilities to enable the 
terminals to perform as required and on 
schedule. He was also impressed by the 
company's enthusiasm and interest in 
the work, he said.

The portable data entry system allows 
each sales representative to be equip­
ped with a hand-held terminal which 
records orders and transmits them to a 
central computer via an acoustic coupler.

Advantages of the system include 
faster order time, less errors and more 
efficient delivery services. The transmis­
sion of computer data rather than 
reading orders out over the phone is also 
leading to considerable savings in STD 
charges for country salesmen.
138

16-bit portable computer with printer option

.
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Radaro Computer Devices has an­
nounced the release of the US-built 
DOT computer system, a portable 
computer based on the Intel 8088 
processor.

The DOT computer includes 128K 
to 256K of RAM (expandable to 704K 
with an additional expansion board), 
graphics with a resolution of 1024 x 
254 on a 22cm (diagonal) in-built 
video monitor, a built-in thermal 
printer and up to two Sony 9cm 
"microfloppy" disk drives with a 
storage capacity of 280K bytes each.

The 90-key keyboard includes a 
numeric pad and 10 programmable

News from the clubs
• A new Super-80 Users Group has 
started in Perth. Interested readers 
should contact Garry Black, 19 Bendigo 
Way, City Beach, WA, 6015, for further 
information. Phone (09) 385 8813.
• The Motorola Users Group (MUGS 
68xx) is interested in computers based 
on the 6800, 6802 and 6809 
microprocessors, particularly those run­
ning the FLEX operating system. The 
group meets monthly, usually in 
members' homes. For further informa­
tion contact Clive Allan, 11 Haros St 
Avenue, Nunawading, Vic. 3131. Phone 
(03) 878 1298 after business hours.
• The Commodore Users Group (Qld) 
has changed its postal address. The new 
address is PO Box 274, Springwood, Qld, 
4127. Main interests are the VIC 20 and 
PET computers and the group meets on 
the first Tuesday of each month at 130 
Petrie St lerrace, Brisbane. For details 
contact the secretary, John Egan, on (07) 
287 2705.

function keys in addition to 59 
typewriter style alphanumeric keys. 
Two RS-232C serial ports and an out­
put for a composite video signal are 
also provided for communications 
and the attachment of an external 
video monitor.

Dimensions of the system are 45 x 
37 x 19cm (W x D x H of main unit) 
with a detachable 42 x 20 x 4cm 
keyboard. Weight with carrying case 
is around 13kg.

For further information contact 
Radaro Computer Devices, 316 
Queen St, Melbourne, Vic 3000. 
Phone (03) 7 6638.

• Mr C. Maloney of Williamstown, Vic­
toria, is interested in starting a computer 
bulletin board service for users of the 
System-80 and TRS-80 computers. His 
idea is to form a computer club which 
operates over the phone lines via 
modems. Find out more by ringing (03) 
397 6972 or write to "The Computer Ex­
change", PO Box 164, Wiliamstown, Vic­
toria, 3016.
• The Newcastle Microcomputer Club 
meets on the second and fourth Monday 
of each month at 7.30pm in room G12 of 
the Physics building of the Univesity of 
Newcastle. The club publishes a monthly 
newsletter. For further information con­
tact Angus Bliss. (049) 67 2433 during of­
fice hours or Tony Nicholson (049) 
52 6017 (after hours).

• The Ballarat Computer Users Group 
has changed its meeting schedule. The 
group now meets on the first Wednes­
day of each month at 7.30pm at a venue 
notified each month by the publicity of­
ficer, John Preston, (053) 31 4363.
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Jump From Program To Program

WORLD FIRST FOR AUSTRALIA
Previously businessmen have been only able to 
use microcomputers and CP/M application soft­
ware in a serial manner. I.E. one program after 
the other. This limitation has resulted in 
businessmen being unable to employ microcom­
puters to their fullest potential in their minute to 
minute business activities.

In analysing a typical small business it becomes 
apparent that the majority of businessmen are re­
quired to perform many tasks within a variety of 
disciplines during a typical business day. They 
are required to swap randomly from function to 
function at the drop of a hat. At one moment they 
may be production controllers, the next moment 
sales persons, the next promotions managers, 
then the storeman, and the accountant, etc, etc. 
By the very nature of office life they seldom get to 
finish one task before they are interrupted by 
some other more urgent demand for their time. 
Thus they have to drop tools to deal with the 
situation before they can return to the original 
task.

To date, microcomputer systems have been 
unable to rapidly jump from function to function 
directly, and in a way that allows direct return to 
the previous task. AED have solved this problem 
via a revolutionary new operating system concept 
referred to as MPS or Multiple Program Selec­
tion. At the press of two special keys the current 
task and its screen are put into suspended anima­
tion and saved. The user then via a menu, selects 
one of nine other tasks which at an earlier time 
were suspended. This new task complete with its 
screen image is placed into the computer 
memory and released from suspension. The 
whole operation takes only six seconds which is 
about twenty times faster than conventional 
microcomputers. When the new task is com­
pleted the operator may return instantly to the 
original or yet another task.

Swapping programs on conventional microcom­
puters is slow, requires a large number of 
keystrokes, and normally there is little or no 
menu prompting. MPS however is extremely 
fast, requires only three keystrokes, and is com­
pletely Menu assisted. Other companies have at­
tempted to provide a similar solution to this pro­
blem, e.g. Apple’s LISA, however their approach 
has been to create a suite of application programs 
that are fully integrated. This approach yields an 
improvement over more conventional systems

SLOW: Non standard S'/j" discs
SLOW ER: 16 Bn only C P U
LIMITED EXPANDABILITY: Cards from only a 
small number of manufacturers.
EEWER APPLICATION PROGRAMS: Due to 16
Bit only (PL

We can help you with:
CONSULTANCY • SERVICE CONTRACTS • CUSTOM SOFTWARE • STANDARD SOFTWARE

The choice is yours

FASTER: 6 & 8 MHz 8 & 16 Bit dual ( PU 
MORE APPLICATIONS: via ( P/M. CP/M 86.
MS-DOS. MULTI/OS. & MP/M 86
HIGHER SPEED: 8 12 MEG DMA Floppy & DMA
16 MEG hard disc fixed & removable
MORE EXPANDABLE: Due io SI00 IEEE 696 com 
pliance from hundreds of manufacturers
THE ONLY SYSTEM «uh the magnificent ‘MPS' 
INSTANT TASK SWAPPING ( APABILITY.

Contact AED for your local dealer or informalion kit. 130 Military Rd.. Guildford, NSW 2161. Phone: (02) 681-4966. Tlx. 70664.

though still suffers the problem of slow swap time and only the programs offered by that particular manufacturer are available for the system. 
Because the AED MPS system is implemented in the operating system, it offers the fundamental advantages of speed and ready availability of suitable 
application programs. Any of the standard CP/M programs from a vast range of vendors, can be used with the MPS system. MPS is currently only 
available on the AED UNIVERSE Supercomputer IH which is an extremely expandable, high speed, IEED 696 S100, Dual CPU, 8 and 16 bit microcom-
puter system.

For further information about MPS or the UNIVERSE Supercomputer II contact:—

Sydney: AED MICROCOMPUTER PRODUCTS, 130 MILITARY RD, GUILDFORD 2161. 
Phone (02) 681-4966. Telex AA70664.

Melbourne: ELSTON MICRO P/L, 53 WAVERLEY RD, EAST MALVERN 3145.
Phone (03) 211-5542. Telex AA30624 ME447.
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..........at last. . . .
How often have you phoned a distributor, wanting to purchase small quantities of sophisticated professional grade ICs, only to be told 
"Sorry, we have a $25 minimum order" ... or $50, or some even more outrageous restriction. Alternatively, have you experienced the 
frustration of travelling across town, having reluctantly accepted the minimum order value, only to find that the distributor does not have a 
counter sales facility and therefore cannot give change or accept bankcard or make the parts available in less than an hour the hassles 
go on and on . . .

NOW we've made it easy for you! We carry a selected range of ICs from leading manufacturers such as Intel and Mitsubishi, and sell them at 
realistic prices. Best of all, you can buy any quantity you like, from one upwards, without any worries about meeting minimum order values 
Check the following examples

A MITSUBISHI 
ELECTRIC

MEMORIES
M58725P 16K (2K x 8) Static Ram 

200nSec Access
$6.54'

M5M5117P 16K (2K x 8) CMOS Static Ram 
200nSec Access

$11.60'

M5L2732K 32K (4K x 8) EPROM 
450nSec Access

$6.28'

M5K4164P-20 64K (64K x 1) Dynamic Ram 
200nSec Access

$8.14*

also

inUI
CPUs

P8085AH 8 Bit HMOS 3MHz Microprocessor $6.76*
D8088 8/16 Bit HMOS 5MHz Microprocessor $39.36*

(CPU USED IN IBM PC, Sirius, Panasonic JB 3000 etc)
D8748 8 Bit Microcomputer with 1K byte EPROM $29.52*

PERIPHERALS
P8251A Programmable Communications Interface. $7.38*
P8255A Programmable Peripheral Interface $5.90*

MEMORIES
D27128-4 128K (16K x 8) EPROM 450nSec Access $36.72*
D281 7-4 16K (2K x 8) electrically erasable PROM

450nSec Access. Usally $61.81. Our special price $30.00*

electric”' DISK DRIVES
Featuring high performance and exceptional reliability at a surprisingly low cost.
• M4853 Slimline 5.25 inch $369.00*

DSDD 1 0Mbyte Unformatted
• M4854 Slimline 5.25 inch $399.00*

DSDD 1.6Mbyte Unformatted
• M2894-63 Standard 8 inch $563.00*

DSDD 1.6Mbyte Unformatted
• M2896-63 Slimline 8 inch $563.00*

DSDD 1 6Mbyte Unformatted
TRY US FOR QUANTITY DISCOUNTS!

MAINS MUFFLER
This neat, robust device features:
• 2 Stages of RFI filter to remove high frequency mains disturbance 
• A 250V AC varistor to protect sensitive semiconductors and ICs.
• A 4Amp resettable circuit breaker
• Sturdy metal chassis.
• Wall mounting or stand on rubber feet.
Use the MAINS MUFFLER to protect the operation of:
• Personal/Small business computer systems.
• VDUs, Disk Drives, Printers etc —
• Frequency/Batch counters
• Oscilloscopes and other instruments.
• Sensitive Medical electronic equipment.

See new product review 
EA June 1983 

$162.50*

1MBIT BUBBLE MEMORY PROTOTYPE KIT 
intel BPK72-4
• 1 Mbit, non volatile, read-write, high density, bubble storage unit.
• Operates from 4- 5V and +12V power supplies.
• Average access time of 48mS.
• Built in error correction/Detection.
• Powerfail data protection.
• Maximum data rate of 100K bit/sec.
• Complete with components, PC Board, accessories and 

documentation for prototyping.
• Compatible with 8080/85/86/88 and other standard 

microprocessors.

The BPK72 prototype kit contains all the necessary items and documentation 
required to build a 1 Megabit bubble storage prototype system with a minimum of 
design effort. This unit gives you the opportunity to learn the characteristics of a 
Bubble Memory System, and to actually test the bubble in a prototype product. 
Application information on microprocessor interfacing is included in the kit.

Was selling in USA for approx $ 1000 OUR PRICE

Yes . . . LESS THAN HALF PRICE!!! $480.00*

electric”' SV-1290X 12” GREEN MONITOR
From STANDARD MICROSYSTEMS CORP 

S100 BUS COMPATIBLE BOARDS
• HAWK 1 VIDEO TERMINAL MODULE (HK1000)
The new HAWK 1 video terminal module gives you all the circuitry you need to build a truly smart 
terminal Just connect a keyboard, a monitor and a power supply and you’re ready to go
The HAWK 1 has a 24 x 80 display with an easy to read 7 x 11 dot matrix in a 9 x 12 dot character 
field, and up to 64 graphic characters
It can give you underlining, reverse video character blinking, half intensity and character blanking 
Editing features include character insert;delete, line insert delete, tab operations and full partial 
screen erase
It has such communications features as a full RS-232 I/O port with 8 selectable baud rates and an 
auxiliary RS-232 printer output port
Other features include 50 or 60Hz screen frame rate, both direct drive and composite video outputs 
on-board alarm, CRT brightness and contrast controls
The use of a microprocessor based design (8085A) with a dedicated CRT controller (CRT5037) and 
an LSI video display generator (CRT8002) results in a highly cost effective design permitting 
customer modification for custom terminal applications

$699.00*
• FLOPPY DISK CONTROLLER (FDCS100)

The FDCS100 Board provides a simple solution to those floppy disk users who don t have the time or 
inclination to design and build a floppy disk controller/mterface The FDCS100 provides a simple 
interface between a S100 (IEEE-696) Bus and up to four 8’’ or 5’4" single or double-density single 
or double-sided floppy disk drives
The FDCS100 is both IBM 3740 (single-density) and IBM System 34 (double-density) compatible 
Any combination of one through four, single and double-density, single and double-sided, and 8" and 
5'/«" drives may be used Most competitive boards will not allow the user to mix different types of 
drives __________

$599.00*
NB: All SMC Boards are fully tested and burned in for 168 hours to ensure a high degree of reliability

Mitsubishi Electric s leadership in CRT and TV 
technology lies behind this unit, with its rapid, accurate 
and highly legible display of the most complex 
alphanumeric or graphic data
Note the advantages
• Sharp focusing and wideband circuitry 

give high resolution display. Band width 25 MHz 
(TYP).

• Low-distortion deflection circuit and 
generously rated high-voltage 
power supply ensure accurate display

• Efficient, effective design and 
rigorous quality control make for high reliability

• P31 (green) phosphor type
• Black, non-glare screen
• Attractive, modern design, equally 

suitable in the factory, office or home $220.00*
Counter sales welcome — bring cash or Bankcard.
Mail orders also gladly accepted.
* Plus 20% Sales Tax if applicable.
P&P min $2.50 (for ICs). Other items freight collect (method of your choice).

Villiers Street
WF v IJ North Parramatta, NSW 2151

W Phone 683 3922 Telex 74654
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Advanced Australian-made microcomputerMicrocomputer
(News
Inca Data Systems has 
Rank Xerox typewriters

Inca Data Systems has been appointed 
a distributor of the Rank Xerox range of 
electronic typewriters. Foremost among 
the Xerox product range is the new 
Memorywriter typewriter, designed for 
use as a letter quality computer printer 
and using a daisywheel print mechanism 
designed for Xerox by Diablo.

The Memorywriter offers daisywheel 
quality printing at 20 characters per se­
cond plus all the features of an elec­
tronic typewriter, including automatic 
storage and playback of up to 26 
phrases, automatic centring and indenta­
tions and bold printing, underlining, and 
a 250 character memory for easier cor­
rection of typing errors. This memory 
can be expanded to up to 32K bytes, 
able to store 15-20 pages of text.

Typical uses of the Memory writer in­
clude word processing, interactive prin­
ting computer terminals and application 
as a "store and forward" terminal allow­
ing text editing before transmission to a 
host computer. The Memorywriter can 
also take its place as a complete user 
workstation in an office, with the ability 
to send and receive messages from 
similar workstations, perhaps located in 
branch offices. Needless to say when not 
required for any of these uses the 
Memorywriter can function as an elec­
tronic typewriter.

For more information contact INCA 
Data Systems Pty Ltd, PO Box 200, Pym­
ble, NSW 2073. Phone (02) 498 6933.

Enhancements for 
TRS-80 and System-80

"Supa Edit", by eei Pty Ltd is an 
enhancement to the Edit and List com­
mands of Level II Basic as used by the 
TRS-80 and System-80 computers in­
cluding Tandy Model I and Model III 
machines with 16K, 32K or 48K of 
memory. A software driver for lower 
case is included with Mod 1 systems.

Supa Edit provides single key com­
mands to list the first or last line of a 
Basic program, the ability to step 
through a listing line by line, either from 
the start or the end of a program, a 
listing of the line currently being edited, 
simple entry into the edit mode for the 
current line and recovery of programs 
after a NEW command.

Further information is available from 
Elite Electronic Industries Pty Ltd, 36 Lux- 
more St, Cheltenham, Vic 3192. Phone 
(03) 583 1201.

Labtam International Pty Ltd is a Vic­
torian company which has been involv­
ed in the production of sophisticated 
scientific instruments since 1972. Their 
most recent product is a 100% 
Australian-made computer, the Labtam 
3000, offering what is claimed to be a 
unique set of capabilities.

Features of the Labtam series include 
dual Z80A and 16-bit 8086 micro­
processors, two built-in 20cm disk drives 
or one floppy drive and a Winchester 
hard disk, and networking and multiuser 
operation. The system is constructed to 
the Multibus (IEEE 796) format and in­
cludes a Hall-effect keyboard, green 
phosphor high resolution video display, 
a shielded cabinet and line transient and 
RF suppression.

A mathematical processor for hard­
ware floating point operations and a fast 
Intel 80186 microprocessor are currently 
available as options and a 68000 add-on 
board will be available later this year 
with the Unix operating system.

The Labam 3000 provides an 80 
character by 25 line display with pro­
grammable characters and high- 
resolution bit-mapped graphics, in­
cluding a resolution of 800 x 300 with 
four intensity levels or 800 x 600 single 
intensity graphics. Hardware graphics 
functions include line drawing, rectangle 
and polygon drawing, area fill and in­
verse video and the system will also 
emulate a variety of industry-standard 
terminals.

System software currently includes 
CP/M-86 with a CP/M 2.2 emulator, stan­
dard with the machine, while the 
multiuser MP/M operating system is 
available as an option.

Programming languages available 

under CP/M-86 include Cobol, Pascal, C, 
Basic, and Fortran, while the availability 
of both 8-bit and 16-bit operating 
systems provides access to a wide range 
of software including word processing, 
scientific calculations and simulations, 
data base management, communica­
tions, business and educational 
applications.

So far the quality construction and 
reliability of the Labtam series has earn­
ed the company 50 orders, 40 of which 
are from overseas. Purchasers of locally- 
built equipment of course do not pay the 
mark-ups demanded by many importers 
and are assured of local support. Thanks 
to cost savings provided by local 
manufacture, the Labtam series can be 
offered at prices starting at $6000.

For further information contact Labtam 
International Pty Ltd, PO Box 297, Mor- 
dialloc, Vic. 3195. Phone (03) 587 1444.

Wide bandwith video 
monitor from AED

AED Microcomputer Products has in­
troduced a new video monitor with a 
22MHz bandwidth and one-touch tilt 
and swivel controls. The monitor can be 
used with any computer system that pro­
duces a 1V peak-to-peak video signal 
and provides good results in an 80 
character by 24 line format. The high 
bandwidth of the monitor also provides 
creditable performance with 132 
character lines.

Inside the unit is space for a 270 x 
320mm circuit board and power supply 
for add-on electronics.

For further information contact AED 
Microcomputer Products, 130 Military 
Rd, Guildford, 2161.

ELECTRONICS Australia, July, 1983 141



Save a fortune - 
buy these superb speakers and we'll give 
you the grilles free - save over $30.00!!

new magnificent

Fully imported quality 
tweeters, especially 
selected for minimum 
sound colouration and 
distortion.

Separate high range & 
mid range fader 
controls - you can 
tailor the sound to the 
way YOU want itl

Sealed mid-range 
driver - you'll thrill to 
the clean, pure sound 
this superb speaker 
delivers.

Special self-adhesive 
■Playmaster' logo to 

complete your system.
stylish, elegant - and 

professional!

Fully imported contour 
grilles that simply press 
into place on the special 
grille clips provided You 

A/on t have to worry about 
grille rattle or movement.

Inside, a fully assembled 
wiring loom with colour 

coded push-on 
connectors. No soldering 

required: everything is 
pre-made, ready for you 

to simply connect 
together.

Wire-grip cable sockets 
supplied at no extra cost, 
for easy connection to any 
stereo amplifier (speakers 
are rated at 8 ohms - so 
will perfectly match your 

stereo amplifier).

Acoustically transparent 
silk-like grille cloth, 

already heat-welded to 
support the frame. All the 
hard work is done for you!

Precision manufactured 
wrap-around enclosure, 
finished in the latest 
spillproof vinyl woodgrain 
surface. No polishing 
necessary!

Airtight front and rear 
baffle boards slot into 
grooves to ensure no air 
leakage. We even supply 
special speaker sealant to 
ensure absolute air 
tightness is maintained.

Huge 300mm bass driver 
Iwoofer] with the latest 
ribbed cone construction.

Matching plinth to raise 
speaker system above 

floor level - resulting in 
minimum bass

build-it-yourself hi fi speaker systems
Dick Smith brings you these superbly styled speaker systems to “i--------------------- --------- --------- ------------ --------- --------- ------------

suit your room, your decor... and your pocket!

Acoustically designed by Neville Williams, MIREE (Aust.), Editor- 
n-Chief of Electronics Australia magazine, they feature a com­
pletely new format and style, starting with the strikingly 
Pandsome new grilles with the new 'Playmaster' logo - 
and ending with a performance you'd be amazed atl

You'll save a fortune over comparable commercial speakers - 
because you build them yourself And all it takes is a couple of 
hours construction time, a tube of glue and a screwdriver.

Measured response of Playmaster 300mm speaker system. Compare this 
performance with speaker systems you’d pay 3 or 4 times as much for.

They look so good, and sound so great, your friends will never 
believe you built theml

Measurements performed by Dick Smith Electronics Technical staff



look 
how 
easy

What the experts say:
"... the end result represents outstanding 
value for money. Whether you buy it in kit form 
or fully assembled, we are sure you will be 
pleased with sound quality. "
"... the new Playmaster 3-70L has generous 
power handling capacity so that it can give a 
good account of itself on virtually any type of 
music. "

Neville Williams & Leo Simpson
(Electronics Australia magazine)

The boxes simply fold together - no wood­
working knowledge needed. All panels are pre­
cut, pre-rebated and pre-drilled. We've even 
heard of schoolchildren building their own 
Playmasters; they're that simple!

no special 
tools 

needed

All you need is a tube of glue and a 
screwdriver - everything else is sup­
plied foryou. The wiring loom for the 
speakers is pre-assembled — the 
connectors just push on. And the 
speakers drop into position in the 
holes provided. If you can read simple 
instructions, you can build your own 
commercial quality speakers.

Look at these new features:
★All new design in simulated woodgrain finish to complement decor 

★Separate level control for high and mid ranges* - tailor the sound to suit 
your listening environment ★ Special speaker sealant material supplied to 

ensure absolute air tightness ★Newdesign ribbed woofer with massive 30cm 
cone for accurate bass reproduction ★Built-in plinth to raise speaker off floor 

level for minimum audio colouration ★Manufactured to the exacting 
standards of the original design published in Electronics Australia magazine 
★Acoustically transparent silk-like grille cloth heat welded to support frame.

*300mm system only

300mm SYSTEM 250mm SYSTEM
Speaker kit, crossovers & faders
This kit includes 300mm woofers, high and 
mid range faders, and 3 way crossover with 
high power handling capacity
Cat C-2042 $155.00
Enclosure kits
A pair of large 70 litre cabinets for the 
ultimate in sound reproduction.
Cat C-2632 $165.10
Deluxe speaker grilles
Handsome new design featuring the new 
'Playmaster logo.
Cat C-2612 $39.90

Note All price

Speaker kit, and crossovers
This kit includes 250mm woofers and 3 way 
crossover with medium power handling 
capacity.
Cat C-2044 $149.00
Enclosure kits
Apairoflarge 53 litre cabinets to give great 
sound reproduction.
Cat C-2634 $148.10
Deluxe speaker grilles
Handsome new design to fit 53 litre cabinets, 
featuring the new 'Playmaster logo. . 
Cat C-2610 .................. $35^0

are per pair

TOTAL SYSTEM ONLY 
$360 per pair

TOTAL SYSTEM ONLY 
$333 perpair

NOW ONLY

>320'°
NOW ONLY

>297'"

And now you're finished. 
Settle back with a drink, play 
your favourite record or tape. 
The sound quality will make 

you more than happy and 
your friends will never believe 

you built theml

DSE/A285M/JW

DICK SMITH 
Electronics 
See page 98 for address details



Microcomputer 
News

Melbourne distributor 
for AED Supercomputer

Elston Micro has been appointed as the 
Melbourne distributor for the AED 
Universe Supercomputer II. The Universe 
system is an Australian designed and 
manufactured computer which offers a 
choice of 8 or 16 bit single or multi-user 
operating systems and full S100 bus 
compatibility. Further details are contain­
ed in the review of the system in the 
March, 1983 issue of Electronics 
Australia.

Elston Micro has extensive experience 
in microcomputer-based totaliser equip­
ment and will provide both sales and ser­
vice for Victorian customers. As Stan 
Ham, Elston's Managing Director, puts it: 
"We expect to see a marked increase in 
sales in Victoria now that the AED range 
is fully represented here."

For further information contact Elston 
Micro Pty Ltd, 53 Waverley Rd, East 
Malvern, Victoria, 3145. Phone 
(03) 211 5542.

Text and colour graphics 
for the S-100 bus

Australian company Bisshop Systems 
has introduced an S-100 video display 
board which provides both a 
monochrome 80 x 25 line text display in 
an eight colour high resolution graphics 
— simultaneously if required.

The text display is produced on a 
monochrome monitor designed to ac­
cept a composite video signal while the 
640 x 200 pixel graphic display requires 
an RGB colour monitor. A parallel port 
and encoding circuitry is included for the 
addition of a keyboard, and a lightpen in­
terface is standard, allowing the board to 
be used as a stand-alone terminal.

The "Gemini Video Board" (so-called 
because it generates two displays), has 
an on-board Z80A processor for exe­
cuting graphics commands sent from the 
host processor. All timing and video 
parameters are generated by a 6545 CRT 
controller chip so both display formats 
are completely programmable.

The board has four banks of 16K of 
video memory, one each for red, green 
and blue picture components and one 
for alphanumeric text. Combined with a 
programmable character generator stor­
ing patterns for 256 characters this 
memory allows a wide range of anima­
tion, text displays and graphics formats.

Cost of the board is $680 plus tax and 
further information is available from 
Bisshop Systems, PO Box 483, 
Leichhardt, NSW 2040. Phone (02) 
569 3389.

Weekend-on-the-farm computer camps

lohn and Sylvia Molloy, proprietors of the Morton Park computer camp.

A "Computer Camp" for school 
children has started operating at Can- 
yonleigh, in the Southern Highlands of 
NSW.

Morton Park Farm, a property well 
known to schools for camping and field 
trips, has turned its shearing shed into a 
computer classroom. Six Sigma/OKI 
microcomputers have been installed to 
ensure that "hands on" experience is 
given to all campers. Each student over 
the weekend courses will receive 10 
hours of computer time and attend lec­
tures and demonstrations about com­
puters and computer techniques. Several 
films will also be shown, including the 
highly rated BBC television computer 
series.

"We aim to 'open the door' of com­
puting to children ... to make them 
aware and enthusiastic about 'com­
puters" says John Molloy, owner of the 
property. "We won't be letting them 
play computer games. We will en­
courage them to create and expand their 
horizons," he said.

John Molloy believes it's important that 
children contact the "nitty-gritty" of com­
puters at an early stage. "They will be 
taught the components of the computer, 
how they work together, binary and hex 
codes, standard computer interfaces, 
how to use cassettes, disks and 
keyboards, as well as being given an in­
troduction to basic programming."

Without going to great detail, the 
children who attend the camps will also 
acquire a little knowledge of the CP/M 
operating system, with a demonstration 
of Supercalc and some assembly 
language programming.

The camps, however, will not be all 
work, although the schedule sounds ex­

hausting for a weekend. The 18 par­
ticipants at each camp will also be en­
couraged to enjoy themselves on the 
300 acre farm, which adjoins a national 
park. The cost of the camp also includes 
four meals a day.

"We are hoping to attract children 
from lower income families," says John. 
"The all up cost is $65 per child. Apart 
from the weekend program we plan to 
hold longer weekday courses in com­
puters for children, particularly from less 
privileged schools." $

Book review from p121
The areas covered include serial and 

parallel data transfers, analog-to-digital 
and digital-to-analog conversion, 
biofeedback (measuring muscle 
responses and heart rate) and control of 
a video cassette recorder.

Each circuit is fully explained and the 
accompanying diagrams are clear and 
easy to read. The software seems to be 
complete, although considerable 
knowledge of the Z80 microprocessor is 
assumed.

Although the circuits as presented are 
intended for the Model III TRS-80 ex­
perienced hobbyists should be able to 
apply them to any other computer 
without too many problems thanks to 
the detailed descriptions provided. In 
particular, the interface unit for control 
of a Sony Betamax VCR should answer 
many questions for interested readers.

In short, an excellent book for "hard­
ware hackers" and anyone interested in 
putting computers to work.

Our review copy was supplied by 
McGills Authorised Newsagency, 187 
Elizabeth St, Melbourne, Vic, 3000. (P.V.)
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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.

July 1933

Television in England: Mr Bromley 
Challoner, the English actor who is 
visiting Australia, is one of the first 
English artists to have appeared in an 
English television program. One day 
the inventor, Mr Baird, came down to 
the theatre, and asked him if he 
would act in a sketch for television, 
and so he obliged with a bedroom 
sketch.

"Of course," said Mr Challoner, "the 
transmissions have not yet passed the 
experimental stage, and the television 
receivers are so costly that com­
paratively few people can afford 
them. Still, the received image, 
though it is small, is quite clear — you 
can recognise people - and when 
they are able to put it on a large 
screen, it will become most popular. 
Probably it will make a great dif­
ference to the talking-picture 
business, and even to the theatrical 
business. Imagine, they will be able to 
put down a machine in front, say, of a 
vaudeville show, and broadcast the 
whole thing!"

y-

Radio on world flight: Mr C. T. F. 
Ulm's giant monoplane, "Faith in 
Australia", is capable of transmitting 
on 600 and 900 metres, and also on 
34 metres. The 600/900 metre signals 
will give the plane a range of approx­
imately 300 miles for transmitting and 
the short wave will give a range of 
1500 miles during normal conditions. 
Where, however, darkness exists bet­
ween the plane and the receiving sta­
tion, it is possible that ranges up to 
10,000 miles will be worked.

In addition to this equipment, the 
plane carries an AWA ground set, the 
weight complete, including batteries, 
being 19lb, and is so arranged that 
should the occasion arise, it can be 
carried quite easily in the event of the 
aviators having to make a forced 
march from one point to another.

In the event of the plane descen­
ding on the sea, a portable mast, ap­
proximately 21ft long, can be erected 
on the plane's fuselage, in order that 
the ground set can be used to send 
out signals.

☆ ☆ ☆

Metal valves: The latest novelty on 
the English market is the Catkin type 
of valve. Developed by the Marconi 
and Osram valve factories, the new 
valves are of metal construction, no 
glass pinch-off bulb being fitted. On 
this account they are claimed to be 
extremely strong and practically 
unbreakable.

To demonstrate the stamina of the 
new valves one enterprising English 
magazine arranged to have a valve 
posted from London to Aberdeen 
and back without any packing 
whatever. After this strenuous trip the 
valve was still serviceable.

☆ ☆ ☆

When Hitler was a joke: A German 
listener caught oscillating deliberately 
to prevent his neighbours hearing a 
speech by Little Adolph was sentenc­
ed to one month's imprisonment.

Because Little Adolph said so, Ger­
man manufacturers of radio valves 
are cutting the price by from 40 to 
50% as from July 1. Part of the traders' 
profits also go into this gift to the 
dear, dear people, who are now ex­
pected to buy more sets to tune into 
Uncle Adolph with, and learn all 
about the Vaterland.

July 1958

Stereo tape: A new plastic tape car­
tridge announced by RCA may herald 
a new era for tape in the home. This 
report shows how seriously domestic 
stereo is regarded in America.

Stereophonic sound from low- 
priced magazine-loaded tape, versus 

stereophonic sound from long play­
ing records appears to be the next 
major battle to be fought in the home 
music field.

Stereophonic sound has been 
available on tape, but a reel has cost 
between $10 and $20, which is too 
high. Now the picture has been com­
plicated by the arrival of RCA's new 
tape magazine. This mounts a %in 
magnetic tape with two spools in a 5 
x 7 inch cartridge. The %in tape car­
ries four sound tracks instead of two 
and the player reverses at the end of 
a tape and plays the other two tracks.

☆ ☆ ☆

Battery operated heart: Preliminary 
experiments have been made with a 
small electric motor and pump which 
could be left permanently inside a 
person to take over the work of the 
heart.

The experiments were disclosed by 
Yale University scientist, Dr B. K. 
Kusserow, a research Fellow in the 
Department of Pathology.

Dr Kusserow said the machine was 
about seven inches long and three- 
quarter inches round and weighed 
3lb.

It consists of a small alternating cur­
rent motor which gets its power from 
an outside source.

The wire carrying power to it is the 
only connection running outside the 
body.

The pump forces out a jet contain­
ing about two teaspoonfuls of blood 
with each stroke.

The strokes can be adjusted from 40 
to 180 per minute.

☆ ☆ ☆

Transistors in space: Future US 
satellites can continue broadcasting 
outer space data to earth 1% to 4 
times as long as is presently possible, 
as a result of the development of a 
new transmitter by engineers of the 
DuKane Corp, St Charles, III, under 
contract to the US Naval Research 
Laboratory.

The transmitter was developed as a 
500 milliwatt version of NRL's 100mW 
satellite transmitter.

The crystal-controlled transmitter 
employs three recently developed 
Western Electric transistors capable 
of operating as oscillators or 
amplifiers at 108MHz. A comparable 
tube transmitter requires five times 
the battery power needed by the 
transistor version.

The tiny "broadcasting station" 
weighs less than three ounces and oc­
cupies less than 6 cubic inches of 
space (a cigarette package occupies 
about 7 cu in).
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PROFESSIONAL PUBLIC ADDRESS

Power Output 
TPA 1 50 1 50 W 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)

The TPA 150 professional quality 
Public Address Amplifier is designed 
and built in Australia. It offers the pro­
fessional installer outstanding perfor­
mance, 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.

A Open for early birds 
8AM-5.15PM WEEKDAYS 
8.30AM-12 SATURDAYS

W?p’a,50 1 a», C4O < OO PLUS 20% soles lox if applicable 
▼ Dealer enquiries welcome.

RADIO
gpO

FÄRTS
HI-FI CENTRES 1097 DANDENONG RD., EAST MALVERN. PH: 2118122.

562 SPENCER ST., WEST MELBOURNE. PH: 3297888.

3 LECTRONICS AUSTRALIA
HANDBOOKS

Fundamentals at
SOLID STATE

4VSWÁX SXS5

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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INFORMATION CENTRE

CAR COMPUTER CAPACITORS: In your 
article on the Car Computer, I notice 
that you specify the use of monolithic 
O.lpiF capacitors and the other types are 
polyester or ceramic. Could you please 
advise why monolithics were specified 
and how they differ from the other 
varieties. Also are they interchangeable 
with greencaps etc? What characteristics 
do they have which make them more 
suitable for this application?

I have had trouble purchasing these 
components in this area. In fact when I 
ask for them I am usually rewarded with 
a blank stare. Hoping you will be able to 
clear up my confusion. (R.B., 
Newborough, Vic.)
• Apart from the capacitance value, 
capacitors are specified and rated accor­
ding to many parameters. The most 
common of these are: change in 
capacitance with temperature and age, 
leakage, inductance, physical size and 
voltage rating.

With the Car Computer, monolithics 
were chosen for their small size and low 
inductance. The low inductance means 
that the capacitor can respond quickly to 
transients on the supply line of the Car 
Computer and effectively shunt them to 
ground. Of course, standard ceramic 
capacitors are also suitable for this ap­
plication but they tend to be physically

Infrared TV sound control problems
INFRARED REMOTE CONTROL: I have 
constructed the Infrared TV Sound Con­
trol in the version as described in the 
February 1983 issue. On testing the unit I 
find that, with the boards connected as 
described in the article, a voltmeter con­
nected to the output reads 4.2V. Suc­
cessive operations of the Up button 
gives progressive readings as follows: 
5.6V, 6.5V, 7.2V and 9.4V. Upon 
reaching this figure, operating the Down 
button does not have any affect.

Switching off the power and restoring 
same resets the voltage to 4.2V, 
whereupon operation of the Down but­
ton raises the voltage in exactly the same 
steps as does the Up button. Neither but­
ton, if held depressed, will glide the 
voltage from 4.2V to 9.4V. Nothing I 
have tried will decrease the voltage 
below 4.2V.

Suspecting the transmitter, I checked 

larger than the monolithics which are 
also a ceramic type.

Greencaps, which are correctly called 
metallised polyester, are not so effective 
for transient suppression because of 
their poorer high frequency response. 
They are, however, a good general- 
purpose capacitor for uncritical usage.

PLAYMASTER AM/FM STEREO TUNER: I 
would much appreciate it if you can 
solve my problem with the Playmaster 
AM/FM Tuner which you described in 
1978. On applying power there is no 
display at all. I thought the reason lay in 
the transformer (no secondary voltages) 
that I wrecked, not knowing that the 
solder lugs would not survive bending. 
The new transformer is now supplying 
power. Your trouble-shooting notes 
don't deal with this failure. I have enclos­
ed a table of voltage readings. (L.M., 
Warburton, Vic.)
• The first point to check with the 
counter board is to make sure that Q1 to 
Q4 are, in fact, BC328 or 327 and that 
they are connected correctly into circuit. 
Similar checks should be made on Q5 to 
Q12.

Unfortunately, it is not always possible 
to diagnose circuit operation from DC 
voltages taken from a circuit which has 
digital signals present.

the board and changed the ICs to no 
avail. All ICs are mounted in sockets and 
all have voltage applied. The ABC lines 
for IC2 on the receiver board appear to 
be continuous.

I trust that you can help me with the 
above problem and suggest a probable 
cure. (T.C., Mentone, Vic.)

• We suspect a common fault in the Up 
and Down sections of the transmitter cir­
cuitry. The clue lies in the fact that 
neither the Up button nor the Down but­
ton will provide successive clocking of 
the receiver when held down.

Check the polarity of the diodes at pins 
3 and 11 of IC1a and IC1 b respectively. If 
these are reversed, the Up and Down 
pulses would both be about 0.5s in dura­
tion. The receiver would then "see" only 
Up pulses, regardless of which button 
was pressed.

Perhaps the easiest way to check cir­
cuit operation is to check with the aid of 
a portable radio or, for that matter, the 
AM section of the tuner itself. Tune 
across the band and listen for the 
presence of whistles right across the 
band as you tune. The same whistles can 
be detected from a calculator which has 
LED readouts and are due to "multiplex 
hash".

If you cannot hear it, then it is likely 
that the AY-3-8112 is defective, or at the 
very least, the inbuilt crystal oscillator 
associated with pins 7 & 8, is not work­
ing. If this oscillator is not running then 
multiplex operation of the display will 
not occur. However, even if the 
oscillator was not working at least one 
digit of the display should be alight. The 
fact that it is not points to a dud chip.

We assume that you have closely 
checked the board for solder splashes, 
cold joints and breaks in tracks.

TRANSISTORISED IGNITION: I refer to 
the April issue of "Electronics Australia" 
and in particular my letter on transistoris­
ed ignition and your answer.

I mentioned that a TAI placed in a Laser 
had failed. Just to prove the point the 
replacement failed not long after writing 
the letter to your journal. This time it was 
the PUT again and I almost gave up the 
idea of using transistorised ignition. 
However, your clue re the zener protec­
ting the PUT plus the revised circuitry 
published in the intervening period (EA, 
February 1983) gave me the incentive to 
press on with the idea. The repaired and 
amended TAI has now been in operation 
for a couple of weeks now and I have 
covered around 300km without trouble. 
The Laser is now a sweet running vehicle!

However, if one has one's car serviced 
by the dealer one does not save on the 
expense of new points as they (the ser­
vice staff) still replace the points. In con­
nection with this the "lads" seem to 
misconstrue optimum and maximum 
when it comes to dwell angle. When the 
car had its most recent failure (fortunate­
ly not in traffic) I changed over to Ketter­
ing and barely staggered home where on 
investigation I found that the points gap 
was for all practical purposes zero! I 
don't know whether no points gap gave 
rise to voltage spikes but the coin­
cidence is there! (G.S., Yarralumla, NSW). 
• Thanks for the feedback. The pro­
blem is most likely due to power supply
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Next month in EA ...
2MHz digital frequency meter

Based on the event counter featured this 
month, this 2MHz digital frequency 
meter has a 4'Zrdigit LCD display and a 
compact pre-scaler module which pro­
vides three measurement ranges. It 
should prove very attractive to the hob­
byist, with many uses around the work­
shop.

Video amplifier for computers
Many hobbyists have attempted to use converted TV receivers as video 
monitors, with disappointing results. This handy video amplifier allows you to 
adjust the output level and polarity of the video signal to match your monitor. 
It's compact, easy to build and uses a plugpack power supply.

PLUS: TOUCH LAMP TIMER
•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.

An introduction to

DIGITAL ELECTRONICS
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 revolutions is all about. The fourth edition has been updated and expanded, to make 
it of even greater value.

Here are the chapter headings:
1. Signals, circuits and logic
2. Basic logic elements
3. Logic circuit “families”
4. Logic convention and laws
5. Logic design: theory
6. Logic design: practice
7. Numbers, data & codes

8. The flipflop family
9. Flipflops in registers

10. Flipflops in counters
11. Encoding and decoding
12. Basic readout devices
13. Multiplexing
14. Binary arithmetic

15. Arithmetic circuits
16. Timing & Control
17. Memory: RAMs
18. ROMs & PROMs
19. CCd’s & magnetic bubbles
20. D-to-A converters
21. A-to-D converters 
Glossary of terms

Available from "Electronics Australia". 57 Regent St, Chippendale. PRICE $4.50 OR by 
mail order from "Electronics Australia”. PO Box 163, Chippendale 2008. PRICE $5.40.
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transients. Readers who encounter a 
similar problem with the PUT should also 
install a 24V 3W zener across the TAI 
supply rails.

ELECTRIC FENCE: I recently purchased a 
kit to make up the electric fence 
energiser as published in the September 
1982 edition of "Electronics Australia". 
My son, a Telecom Technical Officer, (I 
belong more in the steam driven radio 
era) assembled it. The unit seems to 
have far too rapid a pulse rate, I would 
estimate three or four per second, and 
although we can get a small spark across 
the output and it has an uncomfortable 
"bite", it does not register on my 
"Thunderbird" electric fence voltmeter.

Can you suggest any possible 
remedies? Incidentally, we have tried a 
couple of coils, including the one from 
my car which is functioning quite well. 
(K.R., Glenlyon, Vic.)
• The rate of discharge is determined 
by the 10Mfi resistor and 0.22/xF 
capacitor connected to the anode of the 
PUT. Increasing either of these values 
will give a slower discharge rate. 
However, a resistor of more than 10MQ 
may lead to unreliable operation so it is 
preferable to change the capacitor.

Decreasing the discharge rate will also 
allow a bigger charge to build up and 
thereby lead to stronger pulse. A one se­
cond discharge rate is probably op­
timum and SAA regulations prohibit a 
rate any faster than 0.75s.

CAR COMPUTER: I built your Car Com­
puter from a kit supplied from Altronics 
in Perth. Everything works OK except 
that the flashing colon is blinking at 
almost twice a second and the minute 
advances after 36 seconds (by stop 
watch), giving me incorrect readings on 
time and km/h. The only incorrect part 
supplied is the crystal which is marked 
3.579545. I have checked the unit out 
and cannot find any fault. Could you 
please help? (W.G., Bathurst, NSW.) 
• The crystal supplied is the correct 
type and the fast counting problem fault 
lies elsewhere in the circuit. Two hard­
ware problems could be the cause.

First, the display scan rate may be far 
too slow as evident by a flickering 
display. Check the components at IC5a 
and for a faster rate decrease the 100k() 
resistor or ,01/xF capacitor. The second 
fault could be with the flip flop IC4b. 
Perhaps the PR or CLR inputs are open 
circuit or the clock input is faulty. Check 
the IC for the power supply voltages and 
correct clocking and data input.

If these problems are not evident, then 
the fault possibly is in the software. 
Check the memory location 66DC which 
should read OF. This is the count for 15 
pulses per second from IC7. An EPROM 
programmer will be needed to read the 
EPROM location.

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.

60Hz CLOCK DRIVER: I have a rather 
unusual request to make for some sort 
of a clock driver circuit. I have obtained a 
six-clock panel to display international 
times for a friend of mine in Abu Dhabi. 
Unfortunately, the clocks use syn­
chronous motors which require a 
220VAC 60Hz supply. Can you suggest a 
circuit which would provide this? (C.T., 
Redfern, NSW).
• Our 40W inverter descfibed in May 
1982 could be adapted to this task. 
While we specified a type MM5369EYRN 
timebase divider IC to derive a 50Hz out­
put from the 3.579MHz crystal, substitu­
tion of the MM5369A device will give a 
60Hz output.

THEREMIN: I have just recently con­
structed the Theremin project (June '82). 
I am having considerable problems with 
the volume control oscillator. I couldn't 
obtain the 5-90 pF trimmers required by 
your circuit, so I've had to settle for se­
cond best in the form of 5-60pF trim­
mers. I've also used a number of old 
components in the circuit eg, a metal- 
cased BC107 instead of the BC547 in use 
these days.

All the resistors in are within the 5% 
tolerance except for the 33kfi resistor 
which I measured as 36kil All the 
capacitors and coils are new and so 
should be within the necessary 
tolerance.

I connected a multimeter between the 
collector of Q5 and the earth and ad­
justed the trimmer so that Q5 was biased 
off when the hand was furthest away 
from the volume plate and biased on 
when the hand was close to the plate. 
The main trouble was that the stage 
oscillated in the audio range during the 
transition stage, going from a higher fre­
quency of about 500Hz down to below 
the audio range (I checked this on a

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 90c 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 to the Assistant Editor, 
“Electronics Australia”, Box 163, Chippendale, 
2008.

CRO). This frequency is then transmitted 
through the op amp to the speaker. It's a 
big pity, as otherwise the rest of the cir­
cuit works well. Would you have any 
comments on the nature of the instabili­
ty of this oscillator? (R.S. Nedlands, WA.) 
• Your problem may be due to incor­
rect adjustment of the volume control 
oscillator. The trimmer capacitor should 
be set such that Q5 is biased off (not on) 
when the hand is brought near the touch 
plate. If you cannot adjust the trimmer 
capacitor to achieve this, you may need 
to add a small (say 10 or 20pF) 
capacitance in parallel with it.

Our Theremin worked best with the 
volume control oscillator operating at 
1.9MHz. Since you have access to a 
CRO, you could check that yours is also 
operating at about this frequency.

Make sure also that this frequency 
does not change significantly when you 
touch the volume plate. If it does, you 
may need to reduce the coupling bet­
ween the plate and oscillator.

Notes & Errata
OPTOELECTRONIC TRIGGER (February 
1983, File 3/TI/18): Diode D1 is shown 
reversed on the parts layout diagram. 
The circuit is correct.

TV CRO ADAPTOR (May 1980, File 
7/C/31): On some kits, the range of the 
horizontal control may be insufficient to 
enable horizontal locking of the picture. 
This can be overcome by changing the 
horizontal control to 47k(3 and, at the 
same time, increasing the associated 
47kfi resistor to 82kil It may also be 
necessary to alter the bias around the 
BC549 to centre the picture. To do this, 
increase the 10kQ trimpot to 20kfi and 
reduce the associated 180kfi resistor to 
120kn.
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MARKETPLACE
FOR SALE

BACK ISSUES: of Electronics Australia up to 
December 1981.20 years or more. Perfect 
condition, half face value. Tel. (02) 
498-4193. No delivery.

CPM USERS GROUP: discs up to No. 90 ine. 
Businessmaster II software (forerunner of 
IMS) cat $8.00 discs $9.00 ine. post 
various formats available. R. B. Archer & 
Assoc., P.O. Box 696, Ringwood, Vic. 
3134.

AUDIORAMA RECORDING CLUB: Is a group 
of enthusiasts promoting the hobby of Tape 
Recording in ail its aspects. We offer many 
services to our members. Everybody is 
welcome. So why not join us? Full details. 
From: G. Harris, 7 Comeman Avenue, 
Homebush, N.S.W. 2140.

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.

SUPER-80 SOFTWARE: Super Draughts. Play 
draughts with your Super-80 12K of com­
plex basic and machine coding. With or 
without char. gen. Send $12.50 to 
Dedicated Software, P.O. Box 279, Morley, 
W.A. 6062.

OLD RADIO: Valve sets SW/MW, for sale. Few 
Philips, about ten sets, some working, $30. 
Tel. (02) 498-4193. No delivery.

PROGRAMMABLE CHARACTER: Generator 
Kit for Super 80s (as detailed in May EA). 
128 programmable and 128 fixed 
characters. Compiete kit: $89.95, Short­
form kit: $47.50 P&P $2.00. Computer 
Clinic, PO Box 68, Aspley, Qld 4034. (07) 
269 8573.

CLUBS
EXPLORE THE WORLD: By Radio. Join the 

Australian Radio DX Club and receive the 
monthly information-packed Australian DX 
News with station news, schedules, up-to- 
date loggings, verification notes, technical 
articles. An excellent range of publications 
and club services is available to members. 
New members welcomed. For full details and 
a sample copy of ADX News, send three 
27c stamps to ARDXC, Box 227, Box Hill, 
Vic. 3128.

RCS 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

DISPLAY ADVERTS IN MARKETPLACE 
are available in sizes from a minimum of 
2cm x 1 col rated at $1 5 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.

READER SERVICE

COMPUTER CLINIC: Repairs and services 
most brands of small business and personal 
microcomputer systems, disk drives, and 
printers. Bankcard. (07) 269 8573. PO 
Box 68, Aspley, Qld 4034.

WANT A FAST 
COLOUR 16 BIT?

With tons of software available?
Excellent games, business and 

educational! with unlimited 
expansion.

AND ONLY $499?
Texas Instruments Colour 

Computer Tl 99/4A!
ORDERS:

SOFTWARE CONNECTION
Box 375, PO Pymble 2073

Cheques, Money Orders, Bankcard 
Welcome! Or ring

Order Hotline (02) 449 3647
(Add $9 freight or pack)

Lab Power Supply ... ctd from p63
chassis line up. The PCB assembly is now 
placed in position and the regulators 
bolted to the chassis using insulating 
bushes on the mounting bolts. (See 
regulator mounting diagram for details).

After mounting the regulators use an 
ohmmeter to check for any short circuit 
between the tab and the chassis. The 
PCB is now screwed to the chassis, the 
mounting screws being selected so that 
their ends do not touch inside the 
insulated standoff. For 12mm standoffs 
the mounting screws can be up to 6mm 
in length.

The free ends of the PCB connecting 
wires are now soldered into place as per 
the wiring diagram and construction is 
complete.

Addenda
We have been informed by some 

electronics retailers that there is a 
shortage of O.ljuF 60V ceramic 
capacitors in Australia at the moment. 
We have tested the prototype supply 
with 0.1/xF greencaps and found that 
they perform just as well as the specified 

ceramic capacitors. Kits supplied with 
greencaps instead of ceramics will have 
the same specifications as the prototype.

Here is the actual size PCB pattern.

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 lit­
tle attention to the following points 
should increase your chances of it being 
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 possi­
ble, with double space between lines. 
Handwriting is acceptable, but must be 
legible. Try to follow our style in regard 
to technical abbreviations, etc.

Payment: We pay between $5 and 
$25 per item, depending on size and 
appeal.

So go to it!
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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

* * BIG CLEAR OUT * *
EX ARMY-NAVY-AIRFORCE-SUPERCEDED SUPLUS ELECTRONIC GEAR.

NO REASONABLE OFFER REFUSED - AND ANY OFFER WILL RECEIVE SERIOUS CONSIDERATION.
PERSON AL-SSROVNGSRS-SHOPPERS ONLY

20 + 20W STEREO AMPLIFIER MODULE
BRAND NEW FACTORY OVER-RUN

FACTORY ASSEMBLED AND TESTED • 16 TRANSISTORS DISCRETE COMPONENTS 
• GOOD CLEAN HI-FI REPRODUCTION • INPUTS — MAGNETIC, CERAMIC 
CARTRIDGE, TAPE, AUX • OUTPUT 8 OHMS • INBUILT CIRCUITRY FOR 
HEADPHONES, LOUDNESS, SCRATCH FILTER • CIRCUIT SHOWING COMPONENT 
VALUES INCLUDED • POWER REQUIREMENTS — 24V DC.

12V FLASH-MIRRORS
Operates in unison with turn indicators.
Orange coloured Venetian 
flashing. Superior quality 
tinted mirror. Fully adjustable 
chromed all metal construction.

$22*95 PAIR
P-P NSW $2.o0 INTERSTATE $3.50

MINI ELECTRONIC

HIGH IMPACT PLASTIC • DIA 
3%" • WEATHERPROOF • 12V 
300 MA • 98 dB at
1 METRE • REPETITION RATE - 
250/280 CPM •

DIODE IN 4004. 50 FOR $5.50

* 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).

| P VE belt-drive stereo (■It PLAYERMODEL TA-10
WITH MAGNETIC ft fl fl
CARTRIDGE kXU nc
DIAMOND STYLUS .. . WUlHQ

OR -
WITHOUT
CARTRIDGE . . . 
LIMITED STOCK

$72.95
P-P NSW $5.50 Q, V, T. SA $6.50. WA, NT $7.50

Features — Manual Start • Auto Return • Eject Lever • Cue
Lever • Full Size, 30cm Heavyweight Aluminium Platter with Anti-static 
Mat • 2-speed 33-45 rpm • Fully Calibrated Adjustable 
Counterweight • Anti-Skate • 240 VAC 50Hz 4 Pole, Fully Shielded 
Motor • Switch Click Suppressor • 3 Core Power Cable, Audio Cable 
with RCA Plugs • Base Size 40 X 30.5cm •

4t ETONE SPEAKER SPECIALS 4^
GENUINE FACTORY PRICES

Rugged top quality Aust made brand new bargains — all with factory warranty.

Model Size Cone Type V/coil Reson Hz Freq Hz Watts Rms Price Ea or 2 for
6110 30cm Ribbed surround 8/15 Ohms 65 50-8000 30 $28.50 or $49.95

6160 30cm Twin cone 8 or 15 Ohms 65 50-15000 30 $29.50 or $52.00

6180 30cm Foam surround 8 Ohms 30 30-4000 60 $34.95 or $64.00

4310 38cm Straight surround 8-15 Ohms 45 40-6000 60 $63.00 or $120.00

4510 38cm Straight surround 8-15 Ohms 45 40-6000 100 $84.00 or $156.00

4350 38cm Hi-Fi 8-15 Ohms 30 30-4000 120 $63.00 or $120.00

Pack — Postage add for one 30cm model. NSW $3.50. Interstate $5. For two 30cm models. NSW $5. Interstate $7. 
For one 38cm model. NSW $4.00. Interstate $6. For two 38cm models. NSW $7. Interstate $8.50.

NICAD RECHARGEABLE BATTERIES
«»saw* TOP QUALITY - AS USED BY MANY GOVT. DEPTS.

SIZE AH PRICE EA OR 4 FOR
Sub C. 1.2 $5.75 $20.80

C. 1.8 $7.25 $26.40

D. 4 $7.85 $28

P-P 
$2.75

CHARGE FOR 14 HRS AT — 1.2AH. 120MA — 1.8AH. 180MA — 4AH. 400MA.

MOTOROLA Al 
TRANSISTORS 

2N3055
IO FOR $6■ P-P $1.50

A1 QUALITY FIBREGLASS 
PRINTED CIRCUIT BOARD

350 x 81 MM 4 FOR $2.95
P-P NSW $1. INTERSTATE $1.50.

555 TIMERS 10 FOR $3

SLOW SCAN OSCILLOSCOPES

EX-HOSPITAL CARDIAC MONITORS • MODERN DESIGN • SOLID STATE • 240 
VAC 50Hz • EXCELLENT CONDITION • COMPACT.

PP NSW $6.50. INTERSTATE $10.50

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. PROFESSIONAL QUALITY
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EA Magazine Holders

The binders and magazine holders are available 
over the counter from Electronics Australia. 57
Regent Street. Sydney. NSW — Price: $5.10 
binders. $4.50 holders.

Prices including 
postage are:

ADVERTISING INDEX

ADVERTISER PAGE

Active Electronics 115,116,117
Ace Radio 151
AED Microcomputer Products 139
Altronic Distributors Pty Ltd 10,11, 

46, 84, 94, 95, 108, 109

Holders: $5.50 NSW; $5.60 other states: or six for $29.00 
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EA PC BOARDS AND FRONT PANELS
Some readers have problems obtaining PC boards and front panels for projects. Many ot 
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 9194, 
Newmarket.

Printed Circuits Limited,
PO Box 4248, 
Christchurch.
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IF YOU’RE SWITCHED ON, 
THIS IS PARADISE.

Australia's Hornet. The cockpit contains the latest in the world. Enough electronics to keep any switched on enthusiast happy for years. The 
Hornet will form the backbone of Australia 's Air Force. You can form the backbone of the people who will keep it in the air. Simply phone your 
Air Force Careers Adviser on Sydney 212 1011, Newcastle 25476, Wollongong 286492, Parramatta 635 1511, Canberra 822333, Melbourne 
613731, Geelong 21 1588, Brisbane 2262626, Townsville 72 4566, Adelaide 212 1455, Perth 3256222, Hobart 347077 Launceston 31 1005.

HGI4.FK.92
JOIN AUSTRALIA’S AIR FORCE.

Authorised by Director General Recrmtng Dept Defence



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 ldB 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." acompact

Hear the CD73 for yourself. Call our local office for your fQ nRro 
nearest Marantz Dealer or write for further information. hi« DIGITAL AUDIO

HEAR NO EVIL
.. PV Limited Inc in NSW, 19 Chard Rd., Brookvale NSW 2100 Svdnev (02) 9391900
Melbourne (03) 5442011, Brisbane (07) 446477, Adelaide (08) 2232699, Perth (09) 2763706, Townsville (077)722011.
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	SOLDERING STATION

	SET AID

	10 MEG FET INPUT


	SOLDER

	ONLY M95

	12 Waft Soldering Iron

	S30

	JAFF

	WAS NOW $1 EQ5 nF ONLY * I □

	FAMOUS SHURE CARTRIDGES



	DICK SMITH

	Landline Interface
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	Dick Smith Prices!

	JOYSTICK INTERFACE KIT

	The last Great Aviation
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	EXPERIMENTERS TRANSCEIVER


	«¿so

	QUICK SHOT JOYSTICK


	ELECTRONICS

	News Highlights

	New laser disc can record and play back

	Electronic speech in a wristwatch

	Telescope to track geostationary satellites

	IREECON ’83 exhibition and lecture program

	IBM sues ex-employees to protect secrets

	Electronic Components and Materials 



	PHILIPS

	more

	RADIOTELETYPE¬

	COMPUTER DECODER



	LOOK AT THESE EXTRAS YOU GET WITH FLUKE MULTIMETERS

	Fifth-generation computers

	Beyond von Neumann architecture
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	TRiO — Still the Best Scopes for Value and Performance

	100MHz, 4 Channels, 8 Traces.

	ImV Sensitivity!

	$2,495*

	70MHz 4 Channel, 8 Trace, 1mV Sensitivity Scope at a 60MHz Price!

	A Favourite of Leading Computer Companies! 35MHz, 2mV Sensitivity

	Our Most Popular Model

	— and Still the Best Value Available!

	For Those Who Require the Extra Capability of a 20MHz Scope

	at a Reasonable Price

	Capture Those Unpredictable One-Time Events!

	$995*

	$545*


	Digital Delay Line

	5000 SHUES GRAPHIC EQUALISERS

	MULTI PURPOSE

	the ultimate in

	electronic
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	How it works

	The Caption Centre
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	VIDEO HEAD CLEANERS
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	Captioned programs

	What you need





	AM transmissions and the time domain

	by


	AUDITEC AMPLIFIERS

	AUDITEC


	NEW

	Type

	Holds No.

	Batt. Type

	Cat No.

	Price Nz ea.

	ALL ONE PRICE! WZ $125Q

	4995LS35

	WAS ^SsSW/


	&"U69’5

	Pnce NZ$6.45 ea. pspj.

	p'æe NZ $3.50 ea.


	NEW ZEALAND

	Conclusion

	Additional Reading:
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	“My ICS course paid-off in the first 3 months.”

	UFO’s: Time for rational studies
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	“BIG BOARD II”
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	Don’t pay $400!
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	Personal colour

	DICK SMITH Electronics

	ROD IRVING ELECTRONICS

	$38.50
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	SHARP RECEIVER/MONITORS — continued

	50V/5 A laboratory


	EA dual tracking P/S


	$3950

	O-3OV lamp powersupply


	SAO50

	500MHz



	99
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	HEART RATE MONITOR


	Tacho/dwell meter

	for engine tune-ups

	The Minitune kit

	How it works

	Tachometer mode

	Dwell measurements

	Voltage and resistance

	Construction

	DP401/2B module assembly

	Calibration

	FOR ALL YOUR ELECTRONIC NEEDS

	J DROP IN AT EASTERN	

	IC0M IC720A

	KENWOOD TS9305 $1,799

	ETI’S BRILLIANT NEW DIRECT CONNECT COMPUTER MODEM

	THE SUPERB 5000 SERIES

	5000 PWR AMP 100W $319.00

	5000 PREAMPLIFIER $299.00

	REPLACEMENT TIPS

	The case


	AN INTRODUCTION TO DIGITAL ELECTRONICS


	± 12V rails for the Lab Power Supply

	Construction

	PARTS LIST

	welcome here


	BEARCAT SCANNER 2OOFB

	*349

	s285

	"Wan* to know»"

	PRO 40 SCANNER

	BEARCAT 150

	SCAN-X ——® ANTENNA $

	Austria" Uency Handbook I Radio F nd thorough\





	1

	DICK SMITH ELECTRONICS

	See page 98 for full address details.




	A general-purpose 41/2-digit event counter

	Design features

	How it works

	$32

	LCD Event Counter

	INTERESTED IN ELECTRONICS?

	THEN WHY NOTTURN YOUR HOBBY

	$2.95

	$12.95

	$14.95

	$16.95

	$11.50

	$15.50

	$18.00

	$4.50

	$27.95

	$9.50

	$9.50

	$24.00

	$16.00

	$18.50

	$27.00

	WAS $36.50

	$18.50

	$16.00

	$32.00

	$45.00

	$29.50

	$52.00

	$19.50

	$17.50

	$26.95

	$16.50

	$35.50

	$39.95

	$16.90

	$39.95

	$8.50

	$23.951

	S29.OO

	$49.00

	$32.50

	$57.50

	$49.00

	$34.50

	—□It

	NO HEATERS

	FIND THE CAUSE

	FIRST IMPULSE

	DAMAGED IC?

	ROUTINE FAULTS

	WHISTLING LIGHTS?

	DIMMING CIRCUIT



	SYSTEM 80

	System 80 Mk II 1


	NOW $550

	Computer Bargains Computer

	SYSTEM 80>

	Software ”

	ONLY 17



	2450

	NOW

	$149

	Stock Control

	Pig Farm

	Management Ca, X3



	$299

	DICK SMITH Electronics

	Extra RAM for the DREAM 6802 microcomputer

	Digital clock monitor with audible output


	DID YOU MISS AN ISSUE?

	Composite video signal generator using NOR gates

	Heavy-duty joystick for the VIC-20

	Reverse polarity protection circuit




	How to obtain better

	TV reception:

	Pt. 2

	Multipath reception

	How do ghosts appear on the screen?

	Sync pulse ghosts

	Aircraft flutter

	ALTRONICS • BANKCARD JETSERVICE DELIVERY NEXT DAY • ALTRONICS • ALTRONICS

	ALCOHOL BREATH TESTER

	K1583 ONLY $29.95

	Measuring your ghost



	2FC, 2BL, 2GB, 2UE, 2KY, 2UW, 2CH 2WS, 2SM and 2EA have a major problem:

	MAIL ORDERS TO RADIO DESPATCH SERVICE

	Conclusion



	CDHPUTER SEnSfiTlCH

	240VAC COOLING FANS


	videa monitor O

	199


	green screen

	ONLY



	Build this simple fridge door alarm

	Two oscillators

	Circuit details ■

	PARTS LIST

	Z , Prices so low, they’ll astonish you

	NICAD BATTERIES GET THE CHOP!!

	240VAC Motor

	Terminal Sacrifice!!

	Transformer Bargain

	$9

	Pulse oscillator

	Construction

	ALTRONICS • BANKCARD JETSERVICE DELIVERY NEXT DAY • ALTRONICS • ALTRONICS

	d 1190	$49.95

	$41.95

	$499.00

	$599.00



	HIGH RESOLUTION

	MICRON 12

	ALTRONICS



	Low-cost parallel to serial converter

	How it works

	STORE LOCATIONS

	ALL KITS LESS 10%. OFFER ENDS JUKV 31, 1983


	THIS MONTHS KITS FROM EA

	$140.00

	$43.00

	$75.00

	FLASH	$26.50

	SUPPLY	$83.50

	$16.90

	$69.00

	$69.00

	$119.00

	$14.95

	$27.00

	$22.50

	$29.00



	Design & build your own relay

	Principle of operation

	Making your own

	PARTS LIST

	Operation

	A TV GAME WITH

	INBUILT PERSONAL COMPUTER!

	& it's years ahead!

	SAVE 1 AVAILABLE $50 AT


	Compare the quality

	Cassette Storage

	Module

	inhuilt

	computer

	$495°



	Compare the price

	DICK SMITH WIZZARD

	ONLY$OQC

	rGreat range of cartridges!




	THIS IS THE COMMODORE 64

	f Z commodore

	Modified listing for the EPROM programmer

	MINI STRIP 100 HOLES

	$1.95

	640 HOLES

	$12.00

	PCB DESIGN TAPES

	LED DRIVERS

	Z 2215,..$3.C5

	$38

	10 SEC. RED BAR GRAPH MODULE

	Z0180 $2.50 i0up$2.20ea.

	S 1020 DPDT	$1.50 $1.25

	XTALS

	.50 $46.00

	ALTRONICS • BANKCARD JETSERVICE DELIVERY NEXT DAY • ALTRONICS • ALTRONICS

	ALTRONICS • BANKCARD JETSERVICE DELIVERY NEXT DAY • ALTRONICS • ALTRONICS

	YOUR BUDGET PROBABLY WON’T STRETCH TO AFFORD OUR PROFESSIONAL SERIES ALL ALUMINIUM RACK CABINETS


	ALTRONICS • BANKCARD JETSERVICE DELIVERY NEXT DAY • ALTRONICS • ALTRONICS

	D RANGE CONNECTORS

	KEY OPERATED SWITCH

	IC SOCKETS

	DIL

	MOLEX PIN SOCKETS

	RUBBER GROMMETS

	HIGH INTENSITY 7 SEG. DISPLAYS



	Control unit for photovoltaic systems

	FM Transmitter Module^Fl^

	$4995


	WIRELESS GUITAR. LINK

	$49.50

	MAIL ORDER MAIL ORDER MAIL ORDER MAIL ORDER MAIL ORDER

	$69-50

	$8.95	।

	Nuclear explosions — other observations

	Touch-Lamp Dimmer: a legal point

	Stepper motor control with two chips

	Heavy duty power supplies from Imark

	New sealed battery for standby power




	New Products...

	Product reviews, releases & services

	300VA transformer for inverter units

	MAIL ORDER MAIL ORDER MAIL ORDER MAIL ORDER MAIL ORDER

	VCR servicing — highly commended

	Practical TRS-80 interface circuits


	Mail - Purchase From Hong Kong

	COBO INTERNATIONAL ENTERPRISES

	BROADCASTING ENGINEERING

	OFFICER GRADE 1

	LCD

	50

	ORGAN “SPECTACULAR”

	PIANO THERAPY!

	HYMN SINGALONG

	CHERRY PIE AUDIOPHILE

	COLONIAL HISTORY


	Microbee manual — updated version

	10 metre FM — but not in Australia


	Shortwave Scene

	ALL KITS LESS 10%. OFFER ENDS JU1V31, 1983

	ROD IRVING ELECTRONICS IS YOUR No. 1 KIT SUPPLIER

	$9


	ROD IRVING ELECTRONICS IS YOUR No. 1 KIT SUPPLIER

	$19.90

	$19.95

	$38.50

	ETI’S BRILLIANT NEW DIRECT-CONNECT COMPUTER MODEM

	$48.50

	$22.50

	$47.50


	ROD IRVING ELECTRONICS IS YOUR No. 1 KIT SUPPLIER


	The VZ-200: colour graphics and sound

	The video display

	ALL KITS LESS 10%. OFFER ENDS JULY 31, 1983

	KITS	KITS	KITS	KITS	KITS	,KITS	KITS	KITS—t—KITS	KITS	KITS	KITS	KITS	KITS?

	ROD IRVING ELECTRONICS

	$34.50

	MODULE	$63.50

	$14.50

	$70.00

	$13.50

	$19.50

	$24.50

	$84.00

	18.50 $119.00

	VZ-200 Basic

	Peripherals and expansion

	Some notes on applications

	In conclusion


	AND YOU’LL LOVE IT FOR ITS FEATURES

	7 DAYS SATISFACTION GUARANTEE

	THE MOST ADVANCED COMPUTER



	Microcomputer News

	News from the Data ’83 exhibition

	Software Source to distribute Oasis system

	Software for the Microbee from Allsoft

	And an Adventure game by Dreamcards

	Microcomputer News

	<	7

	Coke moves faster with TCG terminals

	News from the clubs



	WORLD FIRST FOR AUSTRALIA

	The choice is yours




		at last. . . .

	inUI

	electric”' DISK DRIVES

	MAINS MUFFLER


	1MBIT BUBBLE MEMORY PROTOTYPE KIT intel BPK72-4

	electric”' SV-1290X 12” GREEN MONITOR

	$699.00*

	$599.00*



	Advanced Australian-made microcomputer

	Inca Data Systems has Rank Xerox typewriters

	Enhancements for TRS-80 and System-80

	Wide bandwith video monitor from AED


	Save a fortune - buy these superb speakers and we'll give you the grilles free - save over $30.00!!

	build-it-yourself hi fi speaker systems

	look how easy

	DICK SMITH Electronics See page 98 for address details

	Melbourne distributor for AED Supercomputer

	Text and colour graphics for the S-100 bus

	Book review from p121


	PROFESSIONAL PUBLIC ADDRESS

	W?p’a,50 1 a», C4O < OO PLUS 20% soles lox if applicable ▼	Dealer enquiries welcome.

	HI-FI CENTRES


	2MHz digital frequency meter

	Video amplifier for computers

	PLUS: TOUCH LAMP TIMER

	An introduction to




	DIGITAL ELECTRONICS

	This book can help YOU go right along with it:

	Here are the chapter headings:

	Notes & Errata

	WANT A FAST COLOUR 16 BIT?

	AND ONLY $499?

	SOFTWARE CONNECTION

	Addenda


	Circuit & Design Ideas

	A guide for contributors:




	* * BIG CLEAR OUT * *

	12V FLASH-MIRRORS



	$22*95 PAIR

	MAGNAVOX 6W HI-FI WOOFER

	$12.95

	OR -

	$72.95

	4t ETONE SPEAKER SPECIALS 4^

	NICAD RECHARGEABLE BATTERIES

	MOTOROLA Al TRANSISTORS 2N3055

	555 TIMERS 10 FOR $3


	SLOW SCAN OSCILLOSCOPES

	INTRODUCING THE REVOLUTIONARY NEW MARANTZ COMPACT AUDIO DISC PLAYER.








