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The model CS-21860 illustrated is

our new top of the line scope. It

has the following features:

1. High-sensitivity design achieves
up to 1mV/div of vertical axis
sensitivity.

2. High-speed signals are easily \ ¢
observable using the 2ns/div ‘
maximum sweep speed (using L\
x 10 MAG).

3. Delayed sweep for partial waveform
expansion.

4. Four-channel eight-trace capability and a wide range

of waveform display functions.
6. A dual sweep function enables the simultaneous

observation of two signals varying widely in frequency.
6. Accuracy of + 2% provides extremely precise waveform

measurements.

MODEL | BAND- |CHAN-]TRACE| SENSI | TAX FREE | TAX PAID |
| WIDTH |NELS| | TVITY | PRICE | PRICE |
CS1022 | 20MHz | 2 2 | 1mv/div | $649.00 | $746.00
CS-1040 | 4O0MHz | 3 ' 6 | Imv/div | $1,175.00 | $1,351.00
| cS1060 | 60MHz | 3 6 | Imv/div |$1,495.00 | $1,719.00
[Ccs2075 | 75MHz | 4 8 | Imv/div |$1995.00($2,294.00|
CS-2110 | 100MHz | 4 8 | 1mv/dv |$2,495.00/$2,869.00|
CS-2150 | 150MHz | 4 J 8 | Imv/div |$2,695.00($3,099.00

PROBES* | '
| 88100 | 100MHz | *Included in tax free scope price.
| 99125 |250MHz | i B B

HE AREAS OF BROA™

7. Bright, sharp, 1560 mm
rectangular CRT.

8. Pushbutton switches with
LEDs make operating both
pleasurable and reliable.

9. Guaranteed channel-to-
channel time accuracy.

10. All position controls are
conveniently located on the

front panel.
/ 11. Optimum multi-clamping
= of video signals.
N Z
e

Call or write for a detailed catalogue on any model.

41 Herbert St., Artarmon, N S.W.
PARAMETERS >

P.0. Box 573, Artarmon, N.S.W. 2064
Phone (02) 439 3288. Telex AA25021
MELBOURNE
53 Governor Rd., Mordialloc, Vic
P.0. Box 122, Mordialloc. Vic. 3195
Phone (03) 580 7444. Telex AA33012
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Sony Precise Systems
introduce a new gener-
ation in audio
equipment. Systems
designed to reprod-
uce the full
crystal clear
glory of digital
sound.

An excell

ence of 1
sound
never

before
possible.
TA-V7
amplifier with
80W RMS per
channel output.
Matching APM i
(Accurate Pistonic Motion)
speakers with flat, square diaphragms
designed specifically to reproduce the
CD's wide dynamic range.
Front loading PS-FL99 front
loading turntable — programmable, .
linear tracking, full auto, direct drive.
TC-V7 anti-skate, front loading
cassette deck. Auto-reverse. Dolby B/C;
digital linear counter, laser amorphous
head
ST-V7 quartz locked digital funer.
8AM plus 8FM pre-sets, memory scan.
Feather-touch control panels for
all system components.
And.cordless remote control lets
y@u control the sound from anywhere
in the room

RECISE

Matching Compact Disc Player
(CDP-11S/V) is an optional extra.

» Contact your nearest Sany
. dealer now.
Sydney (02) 887 6666

Melbourne (03) 836 4011

Brisbane (07) 44 6554

Adelaide (08) 212 2877

Perth (09) 3238686 '

0
‘ . . ' Layinceston (003) 319291

Wollongong (042) 715777
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EDITORIAL

WHAT’S THIS — a different face on
the editorial page? Sorry about that, but
at least my face mightn’t be too un-
familiar to many of you. Perhaps you
might remember it from the past, when
it appeared regularly in ‘another well-
known electronics magazine’.

Normally 1 wouldn’t inflict myself on
you, because good Managing Editors
are supposed to lurk silently in the
background. The reason for this current
intrusion is that we’ve had a few
changes here. Our old friend Roger
Harrison has moved on, and for the last
few weeks I've been manning the tiller
of the good ship ETI myself. Seems like
old times!

Fear not, though, you won’t have to
put up with my visage for long. From

next month’s issue, ETI will have a new Editor. We’ve been able to appoint David
Kelly, who until very recently was Editor of the highly respected trade and profes-

sional journal ‘Electronics News’

David is very talented and enthusiastic. I'm confident that he’ll be able not only
to maintain ETI's existing high reputation but also to take it to even greater
heights. So from next month, look for David’s smiling face and words of wisdom
on this page — plus even more goodies than before in the rest of the mag.

Talking about ETI itself, you’ve no doubt noticed another change already. We’ve
gone back to having the full list of contents on the very front page, where most
people seem to prefer it. This also saves some space, so we’ll be able to fit more

‘meat’ in each issue.

Over the next few months you’ll see a few more changes to the magazine. Noth-
ing drastic; just things like simpler layouts, cleaner typestyles and a return to stapie

binding.

We’re making these changes for two reasons. One is to make the magazine easier
for you to read. The other is to try and contain our production costs, which have

been rising alarmingly.

All in all, we’re confident that these changes will help make ETI even better
reading and value for money than it has been. So stay with us — you’ll be glad you

did.

TECHNICAL INQUIRIES: We can only answer read-
ers’ technical inquiries by telephone after 4.30pm Mon-
days to Thursdays. The technlcal inquiry number is (02)
662-4267. Technical inquiries by mail must be accompa-
nied by a stamped, self-addressed envelope. There is no
charge. We can only answer queries relating to projects
and articles as published. We cannot advise on modifica-
tions, other than efrata or addenda. We try to answer let-
ters as soon as possible. Difficult questions may take
some time to answer,

GENERAL INQUIRIES: For all inquiries about back
issues, subscriptions ($24.00 for 12 months/12 issues),
photocopies of articles, artwork or submitting articles, call
(02) 663-9999 or write to: ETt Reader Services, 140 Joyn-
ton Avenue (PO Box 227), Waterloo, NSW 2017

CONTRIBUTIONS: Submissions  must  be
accompanied by a stamped, self-addressed envelope.
The publisher accepts no responsibility for unsolicited
material.

COPYRIGHT: The contents of Electronics Today inter-
national“and associated publications is fully protected by
lhe Commonwealth Copyright Act (1968). Copyright
extends to all written material, photographs, drawings, cir-
cuit diagrams and printed-circuit boards. Although any
form of reproduction is a breach of copyright, we are not

Jim Rowe
Managing Editor

SERVICES

concerned about individuals constructing projects for their
own private use, nor by bands (for example} constructing
one or more items for use in connection with thelr per-
formances. Commercial organisations should note that no
project or part project described in Electronics Today
International or associated publications may be offered
for sale, or sold In substantially or fully assembled form,
unless a licence has been specifically obtained so to do
trom the publisher, The Federal Publishing Company, or
trom the copyright holders.

LIABILITY: Comments and test results on equipment
reviewed refer to the particular item submitted for review
and may not necessarily pertain to other units of the same
make or model number. Whilst every effort has been
made to ensure that all constructional projects referred to
in this edition will operate as indicated efficiently and prop-
erly and that all necessary components to manutacture
the same will be available, no responsibility Is accepted in
respect of the failure for any reason at all of the project to
operate effectively or at all whether due to any fault in
design or otherwise and no responsibllity is accepted for
the failure to obtain any component parts in respect of any
such project. Further, no responsibility is accepted in
respect of any injury or damage caused by any fault in the
design of any such project as aforesaid.
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For all small and
Personal Business
Management

‘Because nowadays fast and
efficient retrieval and processing
of information is paramount to
the success and growth of a
progressive organisation.’

The microbee Small Business

Success Kit is an ideal package
for serious small business

users who want more than
just a ‘big name’ accounting
machine. microbees 128 K
of Dynamic RAM and dual
400K disk dnives process
pages full of information
in seconds. The microbee
High resolution Amber
Screen monitor and Dot Matnx or
Daisy Wheel printers display and
record your spread sheets and
wordprocessing quickly and
accurately.

microbee’s now famous Bundled
Software provides you with a
comprehensive library of programs for
all Small Business needs. Programs
include Wordstar/Mailmerge 3.3,
Microsoft Basic, Telcom
Communications Package and a full
range of support utilities training
guides and tutorials.

128K microbee, dual 400K slim line
floppy disk drives, Hi-res green screen
monitor, bundled software and

IS . .
ek $1995 incl. sales tax.

With microbee dot matrix parallel
printer and microbee Pro amber

monitor . . . $2395 incl. sales tax.

A BEE
FOR AL
REASONS -

pE——
e nm\uu..n Dagarors

For Education

‘Because Education is a Priority
and your children deserve the

best.’

It is no coincidence that microbee’s
educational software is entitied
“Learning Can Bee Fun”. The
microbee has proved that learning can
be fun and by doing so has gained the
endorsment of the Australian Schools

Commission and the majonty of Depts.

of Education Australia wide, the
Education Department in Israel, and
more recently the Swedish Schools
Dept have chosen microbee after
months of stringent tests and stiff
opposition from the big American,
Bntish and Swedish manufactures.

microbee is indeed Australia’s own
Educational Personal Computer,
designed for the classroom and home
with high quality graphics and sound
effect capabilities, built-in software like
Wordbee — wordprocessing,
Microworld Basic — the micrdbee’s
own language and Telcom the
communications package with a real
time clock and alarm features.

Educational Software Support
Your microbee is supported by an
ever increasing range of high
quality software developed and
written by Australians
especially for Australian
schools and students. A full
list of available teacher
support resources for the
microbee is available from
your nearest microbee
Technology Centre.

- $449

microbee 16K Educator .

,.I'/-
matoiny Dk Haved ¢omputers

2

micTyber

128

'j

L-—l

For Commumcatlon

‘Because we need to
communicate our ideas and
data.’

From home to office, around your
network or around the world, with
microbee you can tap into Bulletin

microbee

(9 vankcard

DIRECT ORDERS
PHONE (02) 487 2711
TELEX AA72767
APPLIED TECHNOLOGY
RETAIL PTY LTD

. ]



boards and benefit from Public
Domain software.

Share your experience and learn from
others treading the same path you
choose.

microbee 32K
Communicator

Workstation. . . . $599.00

includes 32K microbee Series 111
and Hi-res Green Monitor.

Available separately:

microbee 32K Series I11. . . $499.00
Hi-res.Green Monitor. . .. $149.50
Hi-res. Amber Monitor ... $169.50
SwivelBase . ............ $24.50

NEW
3.5” Disk

Computer
-in-a-Book

The smartest new development in the
Microcomputer World is the new high
density low cost 3.5” Disk drive.
Already standard on many ‘big name’
systems the 3.5 disk has the same or
more capacity than the standard 5.25"
disk, but occupies only 30% of the
volume.

The microbee Computer-in-a-Book is
available in matching volumes
expandable to meet your growing
needs.

microbee-Computer-in-a-Book
VOLUME 1 includes microbee 64K
single 3.5 disk drive and software on
diskette including Demonstration,
MicroWorld Basic, Wordbee, Telcom
and CP/M with Utilities — a
matching manual is supplied.

vorLume 1 $995.00

VOLUME 2 is an add-on disk drive
in a matching volume

voLume 2 $345.00

For experiments and
personal development

‘Because microbee is the ideal
Hackers micro’

With a wealth of experiments and
Hackers hints being published
regularily in several enthusiasts
magazines and one-shot publications.
See the microbee Hackers Hand Book.
Explore Robotics, Music and speech
synthesis, tune into Weather map
facsimiles and decode Radio Teletype
information. The scope is limited only
by your imagination.

For games and
entertainment

‘Because playing is the root of
all learning.’

Fight in space, land a helicopter —
explore the Dungeons of Khan, or is a
challenging game of Chess more your
speed. Whatever turns you on
microbee’s high resolution picture and

128K Small
Business Computer

L

built-in sound effects will keep your
microbee turned on for hours and
hours everyday.

Upgradeability

When you buy a microbee personal
computer rest assured you have made
the right decision. Your microbee will
never become obsolete — on the
contrary your microbee is fuily
upgradeable and can grow from 16K
to 32K to 64K and even to 128K.
Disk drives can be added as can a
whole host of useful and interesting
peripherals such as printers, plotters
and modems. Whatever level you
choose to start at your microbee will
grow with you providing challenges
and encouragement along the way.

Quality Control and
Service

microbee is designed and
manufactured in Australia under strict
computer controlled standards and is
backed by a strong national service
team operating from West Gosford
and through microbee Technology
Centres Australia wide.

microbee technology centres

NS.W.
| Patterson Ave, Waitara 2077, N.S.W.
Phone (02) 487 2711

VIC.
729 Glenferrie Rd, Hawthorn 3122, Vic.
Phone (03) 819 5288

W.A.
141 Stirling Highway, Nedlands, W.A.
Phone (09) 386 8289

SA.
151 Unley Road. Unley S061. S.A.
Phone (08) 272 1384

QLD
455 Logan Road. Stones Corner, 4120 Qid.
Phone (07) 194 3688

FACTORY
Koala Crescent. West Gosford 2250.
Phone (043) 24 2711

Authorised Dealers in:-

*Coffs Harbour 10661 52 7530

ol ismore (0661 21 8180
eMelbourne 1031 233 9665
eTownsville 077 75 3000

oCairns (070 S1 4341

eMilton (07 371 6888

¢Port L incoin 086 82 2666
eNMount Tom Price (091) 89 13813
Launceston (0031 31 7890
eWauchope 1065) 85 3311




ANZCAN — the new link

Long distance cables are not dead. Now that the earth is

girdled with satellites one might be forgiven for thinking
that they should be, but the opening of ANZCAN proves that
there is still a place for old solutions.

The 14 000 km undersea com-
munications cable was launched
recently with a conversation be-
tween Communications Minister
Michael Duffy in Sydney and his
opposite number in Vancouver,
Marcel Masse.

A message from Queen Eliza:
beth was beamed via satellite to
simultaneous opening ceremo-
nies in Sydney, Auckland, Suva
and Varicouver.

The big advantage of cables
over satellites for telephony is
that the cable eliminates the time
delay caused by the tremendous
distance up to the satellite. This
delay is unavoidable, since it’s
caused by the finite time taken
for the radio waves to travel up
and back.

Even at the speed of light, this
delay amounts to some quarter
of a second. It gets longer if
there is more than one satellite
path in a particular circuit, as
there would be with a circuit
going around the world, say
from Australia to Europe.

Another advantage of under-
sea cables is that they last longer.
ANZCAN is specified to last for
25 years. Aussat is specified for
only seven. The main reason for
this is that satellite power sys-
tems fail over time as the effi-
ciency of solar cells goes down.

ANZCAN runs from Sydney,
via Norfolk island and Fiji to
Vancouver with a spur cable run-
ning from Norfolk to Auckland.
At maximum capacity it can

carry 1300 telephone circuits.
Total cost was $400 million. The
cable is owned by a 14 nation
consortium and replaces the
‘COMPAC cable, which could
only carry 80 circuits.

The repeaters for the cable
were built in Sydney’s western
suburbs at the STC plant in
Liverpool. The cost of STC's
contract was $39.2 million. STC

had to spend $10 million to build
a clean room for the manufac-
ture of the repeaters.

The manufacture of such re-
peaters is an exacting task, rank-
ing with satellite ‘and other
advanced technologies. Essen-
tially, the specification calls for a
package of amplifiers capable of
giving maintainance free service
on the sea bed for appoximately
25 years. Failure of any of the
nearly 1000 repeaters on the
cable would completely dissable
it, so special care needs to be
taken during manufacture. Re-

dundancy is also built into the
design, using the philosophy de-
veloped for space craft circuits.

With ANZCAN, Australia be-
came only the fifth western
nation with the capability to
manufacture repeaters, along
with the US, Britain, Japan and
France.

STC has won the contract for
the construction of repeaters for
the next big cable out of Aus-
tralia, the AIS cable, linking
Australia, Indonesia and
Singapore.

Swedish niche for the ’Bee

fter some three months of

intensive testing and evalua-
tion by the Swedish School De-
partment it was announced that
Microbee is to be one of the very
few approved computers used in
Swedish schools.

Requirements for getting ap-
prova: are extremely demanding
and even brand names such as
Apple and Apricot and Sinclair
failed to fulfill them.

Among the approved comput-
ers Microbee was by far the
most cost efficient.

8 — ETI February 1985

This will, no doubt, echo
strongly and positively through-
out the rest of Europe.

Well done Microbee.

BRIEFS

The International Trade Fair
for New Technology is to be held
in Ghent, Belgium, from 25 Feb-
ruary to 3 March 1985 inclusive.
This fair was initially held in
Ghent in May 1983, and its out-
standing success ensured world-
wide participation for 1985. The
three cornerstones of the fair are

micro-electronics, bio-engineer-
ing and new materials.

Arlec Pty Ltd has now ap-
pointed an agent for north west
New South Wales. Redman
Agencies which is based irt New-
castle will have commenced op-
erating as the Arlec Agent from
October 1, 1984. They will stock
the full range of Arlec products,
servicing customers from Woy
Woy to Grafton and west to
Forbes. Customers are invited
to contact Redman Agencies at
11 Hall Street, Newcastle NSW
2302. (049)25896.




New video projection system

Anew, versatile colour video
projection system, the
National TC-10010 PSN, has
been launched in Australia by
GEC. Designed for front and
back projection from a ceiling or
bench mounting, the unit will
reproduce PAL, SECAM and
NTSC (4.43) VTR signals onto a
range of flat or curved screen
sizes from 1.3 m (50”) t0 2.5 m
(100”) diagonal. Each projector
comes complete with a full-
function remote contro} unit.

The new projection system is
being marketed by GEC Aus-
tralia Limited Video Systems
Division. They believe the ver-
satility of the TC-10010 PSN
makes it ideal for presenting to
small or large audiences in a
variety of settings whether at
conferences, exhibitions or
sales/training seminars.

The TC-10010 PSN has been
designed to automatically detect
PAL, SECAM or NTSC (4.43)
input signals and reproduce

them in the correct mode. If
automatic detection is not re-
quired, the unit can be preset for
any one format.

However mounted, the new
National projector is claimed to
give a high quality picture with
flat or curved screens from
1.3m (50") to 2.5m (100")
diagonal image size. Three spe-
cial high-brightness 7" projec-
tion CRTs and f 1.1 lenses give a
high resolution of 450 lines and
luminous flux of 170 lumen. A
complete built-in cross hatch
generator is included for precise
convergence adjustment without
the need for external sinc.

Each projector comes with a
remote control unit (pre-wired
to 1.5 m but available with op-
tional 15m, 30 m and 50 m
cables) for routine alignment
and on-the-spot adjustment.
Power on/off, brightness,
colour, contrast, vertical hold
and static convergence can thus
be conveniently controlled, re-

New National video projection system designed for front or back projection, and
celling or bench mounting.

gardless of the projector mount-
ing position.

The National TC-10010 colour
video projection system is avail-

able from GEC Video Systems
Division at 2 Giffnock Ave,
North Ryde NSW 2113. (02)887-
6222,

AHi
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““. .. FEEL THE WIDTH!"

IBM (East Fishklll, N.Y.) has announced the production of experi-
mental 8” (203 mm) diameter silicor crystals, the largest crystals
ever produced by IBM.

The East Fishkill site, one of IBM’s most advanced semiconductor
and packaging manutacturing and development facilities, houses the
industry’s largest crystal pullers for producing silicon crystals from
which computer chips are built.

Standing more than two stories high and weighing nearly nine
tons, each of the crystal pullers regularly manufactures crystals that
yield 5" (127 mm) wafers. The wafers are eventually processed and
cut to produce individual computer chips.

The crystals are manufactured through a number of complex pro-
cesses. Chunks of purified silicon, derived from common sand, are
reduced to a liquid In temperatures exceeding 1400°C, 25 per cent
as hot as the sun. At this point, a silicon ‘seed’ the size and shape of
a pencil, Is dipped into the molten sllicon. The seed is then lifted
slowly, pulling with it a trail of molten silicon which hardens to form a
crystal.

The crystal column Is drawn up into the cooling chamber of the
crystal growing machine and eventually removed. The diameter of
the crystal is determined by the temperature of the molten silicon and
the speed at which the seed is lifted. The entire process takes about
24 hours.

The finished crystal is ground into a solid cylinder and sliced into
wafers about 2 mm thick. The wafers are polished to a mirror-like
shine in preparation for chip fabrication. Then the wafers are sub-
jected to hundreds of manufacturing processes that build computer
chips on their surfaces. The chips contain thousands of electronic
circuits.

Five inch wafers hold nearly 850 chip sites. The experimental 8"
walfers have the capacity to hold more than 2000 chip sites, with an
expected Increase in productivity and reduction of overall cost per
chip.
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Arianespace to launch
Aussat

he Government’s satellite-

owning company, Aussat
Pty Ltd, is formally to sign a
$A24 million contract with the
European company Ariane-
space to launch Aussat’s third
domestic satellite.

According to the Minister for
Communications, Mr Michael
Duffy, and the Minister for
Defence Support, Mr Brian
Howe, Australian industry and
OTC (Australia) would receive
orders for work and services
valued at about $I8 million
through offsets commitments
agreed to by the Commonwealth
and Arianespace. Offsets work
would include the manufacture
in Australia of aluminium and
steel forgings and castings val-
ued at between $7.5 and $9 mil-
lion for the Ariane family of
space launch vehicles; and this
will include, if required, the
transfer of appropriate tech-
nology to Australian companies
1o enable forgings and castings
manufactured in Australia for
the Ariane launch vehicles to
meet the stringent quality con-
trol requirements for space
vehicles.

The Ministers said Ariane-
space would also arrange the
placement of orders on OTC
worth $8.5 million for tracking
and telemetry services at Car-
narvon and Perth between 1985-
1996 with possible extensions.

The contract provides a
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launch window extending from
mid 1986 to mid 1988. The
arrangements under which the
third launch can take place in
mid 1986 are consistent with the
Government’s recently an-
nounced initiative to provide
commercial direct broadcasting
to the remote areas of Australia
at the earliest possible date.

Arianespace will use an
expendable Ariane three-stage
rocket to launch the satellite.
“The Ariane launch site, located
at Kourou in French Guiana,
close to the equator enables the
satellite to be placed directly
into its geostationary transfer
orbit 36 000 km above the equa-
tor with considerable savings in
the fuel carried on board the
satellite and thus increasing the
life of the satellite by more than
two years,” said Mr Gosewinck-
el, General Manager of Aussat.

Arianespace is a private Euro-
pean commercial consortium
formed in 1980 and jointly
owned by thirteen major Euro-
pean banks, thirty-six European
aerospace and electronics manu-
facturers, and the French
National Space Agency.

For further information con-
tact Mr W G Gosewinckel, Gen-
eral Manager Aussat, (02)238-
7800 or Mr Leighton Farrell,
Manager — Public Affairs, Aus-
sat, (02)238-7892, (02)683-1261
(ah).

New aids for making pc
boards and labels

elbourne manufacturer
Sesame Electronics is now
producing three inexpensive
pieces of equipment to assist in
the manufacture of pc boards in
the small lab or at home.

The Maxilight, the Etching
Station, and the Squarecutter
are respectively an ultra-violet
light exposure box, a quick
means of etching a pc board,
and a simple way to cut blank
material into rectangles.

The Maxilight is supplied in
kit form, and full assembly and
operation instructions are pro-
vided. It will develop artwork up
to 150 x 180 mm, and is priced at
$139.

The Sesame Etching Station
comprises an adjustable heater/
blower mounted on a base,
directing hot air into a plastic
dish that contains the pcb and

the etching solution. The heat-
ing of the fluid, and the moving
currents produced by the fan,
greatly speed up the action so
the etching is completed, hands
free, in about 10 minutes. The
Etching Station is priced at $39.

The Squarecutter will enable a
peb to be cut into a rectangle
without the bother of squaring,
scribing, and filing. To use it you
place the material on the plat-
form and feed it into the saw,
then turn it against the perpen-
dicular fence and repeat the cut-
ting. A rectangle is quickly
produced. The Squarecutter is
priced at $39.

All prices quoted include
postage. For a brochure contain-
ing more information contact
Sesame Electronics, PO Box 452,
Prahran, Vic 3181. (02)527-
8807.

Robot makes ‘’phones

Standard Telephones and
Cables Pty Ltd (STC) has in-
stalled a robot at its manufactur-
ing plant in Alexandria, Sydney,
to do work previously per-
formed by an operator in the
manufacture  of  telephone
handsets.

The robot is a S-axis ASEA
Rb 60, which STC selected be-
cause of its absence of hydraul-
ics, its quietness and its physical
S1Z¢€.

While STC has always been in
the manufacturing forefront and
has installed at its Alexandria
plant many items of equipment
employing new technologies
aided by various pick and place
robots, the ASEA Rb 60 is the
company’s first application of a
large scale universal robot.

Installed in the plastics mould-
ing division, the robot forms
part of an integrated system. Be-

fore the robot was introduced,
each moulding machine was at-
tended by an operator, who was
required to precisely locate the
removable core pieces, main-
taining a high degree of preci-
sion throughout the shift as well
as perform the arduous task
of removing the mouldings,
operating the guarding system
and performing supplementary
operations. The robot has now
taken over those tasks and
performs ten functions in one
complete operating cycle rear-
ranging and manipulating the
required objects.

The complex is safeguarded
by a series of sensors which pro-
tect the tooling and equipment
against operator mislocation of
the core pieces or any malfunc-
tion of the moulding machines,
robot or rotary table.



NOW a Production
Quality 20W Iron
that air cools

SAFETY STAND
MODEL STS 2

SCOPE COMMODORE
MODEL PH20 370°C* 240VAC.

® Designed for continuous
production line use

® for students ® serious
hobbyists. A professional quality
non-temperature-controlled soldering
tool. Earthed tip and barrel for

component safety.

g lemperature subrect anaions in hine ioltage and amivent conditions

MODEL PH20

DF3475 ZF0475

SPECIFICATION
Long Lrte Tip
Aust Proot
Troaled Alummnym
)/ SOP
.

" AL

2mm Air Gap
SF2475 SF4475 Insulation
LONQ LIFE IRON PLATED 4 INTERCHANGEABLE AIRCOOLED GRIP 7
11!_»’ -fitted as standard TIPS -let you match thetip's ~for continuous soldering
quicker & cleaner soldering heat transfer rate to each job. comfort - hour after hour.
by avoiding corroded tip. All 370°C* idling temp.

N.SW. QLD
. iC.
Avtek Electronics (02) 427 6688 Auslec-Austral (07) 262 2811 AA40418 y
A E Baker & Ca Pty Ltd (02) 621 0044 AA26788 BWD Audiotronics Pty Ltd (07) 44 7566 AA145138 Thfﬁ,";ﬁ?&%%ﬁ%z? o S
J Boomer & Co Pty Ltd (069) 21 4644 Dunlop IBC (07) 892 0011 AA4156T Ballarat Electronics Supplies (053) 31 1947 AA37435
Auslec Broue (02) 709 2577 AAT1512 Elphinstones Ltd (07) 52 0171 AA42503 Ellistronics Pty Ltd (03) 561 5844 AA37758

Collier Tools (Australia) Pty Ltd (02) 763 1888 AA23864 gazmans Electrical Pty Ltd (07) 369 8400 AA44311 Radio Parts Group (03) 320 7888 AA32980
t

Martin De Launay Pty Ltd (02) 267 1055 AA26679 ucia Electronics (07) 52 7466 AA42883 Teleparts Investments Pty L1d (052) 21 7085 SCOPE

" - M::Graths EIeEctromcsc(O% 317 11523 Aﬁmﬁ'g' 338 1566

A LA Middendorp Elect t 8 3233

Bee Jay Electronics (08) 352 5959 Atkins Carlyle Ltd (09) 277 0511 AAS3750 (plzs brra%chees)r o TLX 38318
Gerard & Goodman Pty Ltd (08) 223 2222 AA 88983 Letco Trading Company (09) 387 4966 AA34396
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HIRE * SALES * SERVICE

63 Hardgrave Road, west End 4101
Postal Address: P.O. Box 377, wWest End

Phone: (07) 44 a971

2042
2048

2040

2028

2052
3825 .

1072

3435 1034

4012 4008 4005

3425
HIGH-FREQUENCY HORNS
L v  — -
Low-Frequency Entry Dlameter or Dimensions {cm) "
Bigmm live® Limit Adaptor Required {Height x Width X Depth Veslght
. —— —
t 2028 Exponential 1200 Hz 1.8 (Use 1034 Driver} 12.0x 28 5Kg |
2040 Exponentlal 800 Hz 2.54 cm {Use 1044 Dr 16.5 x 39.2 x 19.0 1.6 Kg
2052 Exponential 500 Hz 3.56 Jse 1072 Driver) 19.6 x 4914 x 24.0 34 Kg
k
2 E ariial H 3425 (Use 1044 Driver) 17.0 x 40.2 x 19.6 Ka
- o P 3435 (Use 1072 Driver) B
— 3425 (Use 1044 Driver) 20x475x34.4 5.2 K
2048 Sectoral 800 Hz 3435 (Use 1072 Driver) 2 x47.5x 9 )
3425 (Use 1044 Driver)
2060 Sectoral 500 Hz 3438 (Use 1072 Driver) 26.6 x 60.0 x 33.5 7.6 Kg
2070 Multicel 500 3835 {Use One 1072 Driver) 320x% 73.5x46.5 16.4 Kg
3870 (Use Two 1072 Driver) ) B
HIGH-FREQUENCY DRIVERS
Madel Nominasl Power Frequency Sensitlvity Voice Coil Dimensions {em) Weight
impedance Capacity Response (dB/1m, 1W} Diameter (Diameter x Depth) 9
034 8 ohms ) W, 1200 — 1§ 102d8 3.44cm 10.8 x 6.6 1.7kg |
1044 8 ohms 75 Warts 800 - 15000Hz 104 dB 4.44 cm 12.6 x 8.1 3:6 kg
1072 8 or 16 ohms 100 Watts 500 2000H2 106 dB 7.20cm 16.3 x 9? 7.0 kg
NETWORKS
CI(:smv;r ineT High Frequency Dimensions {em}
Bida! Frequency Impedance Cipag(v Attenuation {Height x Width x Depth) Waight
4012 1200 Hz 8 or 16 ohms 100 watts 0-4-8-12 dB, switch 16 x 8!?0_ Kg
| 4008 B0OHz  Bor16ohms 150 wats 0-4-8-12dB, switch __20x10x70 Q9Kg
4005 500 Hz 8 or 16 ohms 200 Watts 0-4—8-12dB, switch 19x16x85 1.41Kg
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PROFESSIONAL
SOUND
REINFORCEMENT

COMPONENTS

HORNS

AS 2028 Exponential Horn 12~ 4250
AS 2040 Exponential Horn 15" 79.80
AS 2042 Exponential Horn 16" 79.80

AS 2052 Exponential Horn 19" 110.20
AS 2048 Sectoral Horn 18" 219.70
AS 2060 Sectoral Horn 24" 291.20
AS 2070 Multicell Horn 29~ 736.95
AS 4012 Crossover Network 100W 4475
AS 4008 Crossover Network 150W 57.75
AS 4005 Crossover Network 200W 102.40
AS 1034 50W Driver 84.00
AS 1044 75W Driver 126.00
AS 1072 100W Driver 204.75
AS 3425 Adaptor Single 25.79
AS 3435 Adaptor Single 25.79
AS 3825 Adaptor Single 40.10
AS 3870 Adaptor Twin 8060
AS 1034D Replacement Diaphragm 14.70
AS 1044D Replacement Diaphragm 22.40
AS 1072D Replacement Diaphragm 35.75
AS KHS 105A Tweeter 7.50

Mail Orders
+ Installations
+ Other Info

CREDIT CARDS

CLUB INSTALLATIONS
Excellent service through Australia.

MAIL ORDERS (AUST)
Add packing & post (P&P) as follows
(Aust. only) MINIMUM MAIL ORDER $25

Goods $25-$49 P&P$3.50
Goods $50-999 .. ... ... ... ... P&P$5.00
Goods $100-$149 . ...... P&P%$7.50
Goods $150-$199 .. . ... ... .. P&P$10.00

Goods $200 + Add 5% to Order vaiue
or otherwise by individual quotation.
Send to: HI-TECH LIGHT & SOUND

63 Hardgrave Rd. West End Q. 4101.

Bankcard, M/Card, AGC Credit Linel@

makers, is running an interesting
competition in its January/March issue. The
prize is Yamaha’s new MSX computer, the
CX5M, plus a 49-note music keyboard,
three software packages and a Taxan
Vision-EX colour monitor, worth over
$1600 in total!

As well as being an MSX-standard com-
puter with 32K ROM and 48K RAM (16K
VRAM), the CX5M incorporates Yamaha's
‘FM voice generator’ chip, which provides
eight octaves of high-quality sound and the
ability to produce eight different voices at
once. In other words, this computer is a real
music-making tool.

The accompanying software is very useful
t00. An FM Music Composer allows you to
write music onto on-screen staves from
either the typewriter or the music keyboard
in up to eight ‘parts’ with full control of time

Music computer to win

onics, Australia’s magazine for music-

and key signatures, tempo, dynamics and
phrasing. Compositions can then be played
by the CX5M, or by up to eight other instru-
ments equipped with MIDI (the Musical In-
strument Digital Interface) under the con-
trol of the CX5M.

An FM Voicing program allows you to
edit and alter the pre-programmed voices
or create totally new ones; and a Music
Macro program adds a special set of com-
mands to the MSX BASIC language, per-
mitting control of the FM voice generator
from within BASIC programs.

The Taxan/Kasa Vision-EX monitor has
been kindly donated by Colex Australia,
and is an excellent medium for reproduc-
ing the CXSM’s comprehensive 16-colour
graphics, although a conventional colour
TV can also be used.

Entry forms are to be found in the
January/March issue of Sonics magazine.

recent successful series of Australia-
United States defense contractors fairs
held in five mainland capitals during
November last year are expected to lead to
Australia’s defense industry becoming a
significant supplier of military spares and
electronic equipment to the US Defense
Department and its prime contractors.
Some 70 US participants, representing
logistic support agencies and contractors,
visited Brisbane, Perth, Adelaide, Mel-
bourne and Sydney seeking Australian sup-
pliers for goods from metal castings to
printed circuit boards for electronic equip-
ment. The Americans carried actual bid
packages to discuss with Australian busi-
nessmen. The US defense department
budget for military spares alone this year is
worth $US30 billion. “Judging by the en-
thusiastic response from Australian industry
representatives, the US visitors did not re-
turn home disappointed,” Mr Howe, Minis-
ter for Defense Support said.
This was underlined by the overall attend-
ances at the fairs. Some 718 Australian de-
fense industry senior managers, repres-

Defense fairs to boost
Australian exports

enting 460 separate companies, attended
the series of one-day fairs. Of these, 325
companies lodged serious inquiries concern-
ing contract opportunities with the United
States Defense Department (which has a
1985 budget projection of some $272
billion).

Mr Howe said the fairs had done much to
show the US Defense Department and its
prime contractors that Australia possessed
skills which could be used for sound com-
mercial reasons. “The US visitors were
clearly impressed by the capability of our
defense industries, particularly the prices
and short lead times being quoted,” he
added.

The US Secretary of Defense, Mr Wein-
berger, has ordered a wide range of reforms
in procurement practices, and US Congress
also recently enacted the most significant
changes in US procurement laws in over 40
years.

Mr Howe said the reforms paved the way
for more competition from overseas suppli-
ers for US Defense Department contracts.
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First shipment sold out in days . . .
So popular we’ve had to air-
freight new stocks in ...

The greatest value you’ll ever
see .

That’s the new Bondwell 14
Portable computer:
EXCLUSIVE to Dick Smith
Electronics

Simply brilliant! That’s the all-new Bondwell 14
portable personal computer. Small wonder it has
become one of America’s top-selling computers in
just a few short months — and now the same thing is
happening here in Australia.

It’s everything you've ever wanted in a computer JE— _—
and much, much more besides: small enough to go -
anywhere with you, yet large enough to do L = il
virtually any computing job. -
This incredibly powerful personal portable
operates from the world-standard CP/M system:
which means there will always be an incredibly
large range of soRware available for it. For
virtually any purpose.

That’s if you ever ever need any other software: the
Bondwell 14 comes with over $1200 worth of top
quality business software (including Wordstar
word processing!).

Look at what else you get:

e Twin double density, double sided disk drives
inbuilt (360K capacity each)

® 9in amber screen inbuilt - for minimum glare
and fatigue

e Standard parallel and twin RS-232C interfaces
inbuilt

® 16 user definable keys for incredibly easy use
¢ CP/M version 3.0 including a host of utility
software - even a SPEECH synthesiser (it can
read to you in English?)

o Ergonomically designed keyboard & durable
cabinet for complete portability

e PLUS over all this famous Micropro bundled
softwareg: Wordstar, Calestar, Mailmerge,
Datastar, Reportstar - worth over $1200.00!
Cat X-9000

OVER $1200 WORTH OF
SOFTWARE FREE!

All this
32293
only
*Or from $233 deposit and $18.23 per
week over 48 months to approved

applicants. Commercia) Leasing also
available!

Your one stop computer shop at your
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for your bucks!

Uchida Daisywheel
Printer

Top quality printing at a budget price. Prints at 18
cps and offers a choice of 3 pitches plus
proportional. Standard Centronics type interface.

CatX3210 Gave $120 $
Now only

Tractor feed shown is optional (Cat-3273
« $99.50).

Quality Japanese
Hi-Res Monitors

G X1%2$240...,
TP-40 Four Colour
Printer Plotter

Incredible performance at a bargain price.
Centronics type interface.

Cat X3245EA\15 ?R\(

£ 2
X
LP‘ST Now only $ 99

Apple II software
compatible CAT!

Australia’s best value 64K Computer. That's the
CAT. It's the best of both worlds: the very latest
and most powerful hardware, plus the ability torun
a very broad range of tried-and-proven software. If
you want a machine which is software compatible
with thousands of popular programs and which is
supported by a reputable dealer. our CAT with
emulator is good value. Check the CAT out at your
nearest Dick Smith Electronics Computerstop. It
purTs.

Save $232 on CAT system!

Cat. No. Normally

Basic CAT Computer  X-7500 $ 699.00
Disk Drive X-7505/6 % 349.00
Disk Controller X-7510 $ 149.00
RF Modulator X-7550 $ 3490

$1231.90

SPECIAL OFFER!
VALUE AT 9 999
ONLY

*Or $81 deposit and $8.31 per week over 48
months to approved applicants.




MADE IN
MY IMAGE

A little philosophising on the coming high-tech revolution.
Imaging is as old as evolution, according to Malcolm
Goldfinch. Imaging is the reproduction of something in another
form. Thus, DNA molecules are a form of imaging; animal
cries, speech, writing, painting, photography, computing, video
— all involve imaging, no matter how indirect the method may

seem. Intrigued? . . . read on!

Malcolm Goldfinch

FOR INVESTMENT analysts in Wall
Street, Gnomes in Zurich, Shogun of the
Yen in Tokyo, the new ‘buzz-word’ is imag-
ing. At last we appear to have a word that
encompasses the whole field of endecavour
which high-tech electronics is principally
about. For humanity, imaging has been a
fundamental achievement of gods. Just flip
back the pages of the Bible to Genesis and
find on the first page, “And God said, ‘Let
us make man in our image after our likeness
So god created man in his own image
male and female he created them’.’

There is no denying, by either creational-
ist or evolutionist, that imaging is the funda-
mental process for the continuation of life
as we know it. Only recently has it been re-
vealed to us that the reproduction of the
cells that make up our body and all living
matter, is the result of the chaining together
in double helix form, simple substances,
like nitrogen, phosphorus, sugar, to form
the DNA molecule. DNA is the original im-
aging device that self-replicates. It is able to
do this by following a long series of coded
instructions contained in its helix; not un-
like a computer tape. The human brain can
now ‘peak’ and understand these chromo-
some codes, and we have the ability to
‘poke’ new bits into them by biological engi-
neering, thus changing the very patterns of
life. 1t seems incredible that we still use the
term ‘biological engineer’ to describe some-
one bashing bits of code in and out of a
chromosome helix in a DNA molecule. Per-
haps ‘imagineer’ would be more acceptable.
That word ‘imaging’ has bugged me for
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| some months. It was used in the Economist,
| by a Polaroid press release, and an invest- |

ment analyst in the US trying to de-tech and
group together a lot of different high-tech
goings on that seemed to turn out the same
sausage. | thought it was valid and it looks
more useful each day.

| A hard look at imaging

If imaging is the critical basis of our present
existence and progress it is worth examining
in detail. It comes in two forms just like
computer data, ‘real-time/on-line’ or ‘time-
shift’. Probably the first form of real-time or
‘now’ imaging, was a flipper, wing, arm, or
leg, waggled in a certain manner when dan-
ger threatened. Possibly the original wag-
gler died a squillion years ago, but those of
the tribe who interpreted the waggle as dan-
ger and took off, survived to reproduce
other wagglers, who also saw and imaged |

| danger by a waggle. Those who did not

were mostly eaten and never imaged them-
selves. It is not difficult to project evolu- |
tionary progress to show that grunts and
screams allowed even more survivors than |
waggles did; language started to describe
the threat, and so on. Speech was the only
real-time imaging generally used on earth
for some millenia, but with the imaging ex-
plosion in the 1800s there has been rapid
progress; telegraph, telephone, radar, to
an early-warning missile system — the cur-
rent ultimate in real-time imaging! [
Sadly, time-shift imaging only goes one
way at present. Forward, it would revolutio-
nise punting. Time-shift imaging probably

started when some form of life noticed that
if you drank from a pool at a certain spot,
you got pulled in by the nose and disap-
peared. Probably it was a humanoid that
first started to sketch, with a stick burntin a
bushfire, a drawing of an alligator with a
stick-figure in its mouth. This imaging of
danger was stored in time until the carbon
washed off the rock. Of course, those who
drew and understood such danger signals
spread their DNA codes through life much
more than those who became a croc’s din-
ner. If you also put this situation on a per-
sonal computer with a program for ‘future’
projection, you could find on the screen a
high-resolution graphic of a couple watch-
ing an XXX blue-movie in colour and
stereo-hi-fi sound, on a video. Odds are this
couple will do more to spread their DNA
code in future generations than a couple
without a video and playing tiddlywinks.
The tiddlywink players will probably be
consumed by boredom before going to bed.
Video is the present in ultimate in time-shift
imaging.

In real-time imaging we have sounds,
speech, signs from the body as primary
sources. As long as you agree that a time-
shift of less than a second is not a time-shift
of mental significance, we may include tele-
graph, telephones, television and all their
permutations which include computer data
processing within this real-time span.

In the time-shift mode dancers image past
behaviour; artists image past sight; singers,
musicians and actors image past sounds;
writers image past thought. This last time- p



SIGHT AND SOUND

The phonograph was the first major advance in capturing the ‘real’

audio image

TOWARDS A PERFECT IMAGE

Most of us in the business of bashing elec-
trons on their way are likely to be consid-
ered part of this great imaging industry.
Just how did it overtake us? It all started in
the last century from a number of different
directions.

The first reallty imaging was called
‘photography’  (light-writing).  Mande
Daguerrre and William Fox Talbot were
the prominent pioneers. In the process a
silvered copper plate was exposed in a

camera and was developed by depositing
mercury fumes which amalgamated with
exposed areas. Reflective and non-reflec-
tive areas against a dark background pro-
duced the photograph image.

We all know how later, others put photos
together and we had the first, moving real-
ity imaging, in time-shift, to store contem-
porary life; the reality, not a painting or a
series of words. Such early imaging is now
part of our priceless archives.

Daguerrotype stereo pair coloured images from 1853. They produced
a lifelike stereo image when the case in which they were mounted was folded out.

The next step was telegraph imaging,
then telephone imaging, both in real time.
Then an historic time-shift by Thomas Edi-
son, imaging of the voice, music and any
sound. It was a purely mechanical device
that is now electronic.

Photography is also halfway across the
chemical river into the electronic world.
Typewriters, telex copying machines, fax,
data storage (digital-photographic), TV
video, music synthesls, hi-fi, PA, calcula-
tors, computers of all type.

All this may be a longshot from my Edi-
tor's request for a steer as to where video
is going, but context in writing is somewhat
similar to Einstein's fourth dimension.
Without this it would be ridiculous for me to
say what | wanted to at the beginning, “In
the 1980s, humanity achieved its greatest
emancipation through the perfection of.im-
aging”. As a rider | would add, "The advent
of digital video is the final and most impor-
tant link in the imaging chain”. [ ]
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SIGHT AND SOUND

shift, of writing, and to an extent drawing
and dancing, is concerned with the time
shifting of thought or as 1 prefer it con-
sciousness, from the Latin ‘conscius’, com =
with + scire = to know.

My dictionary defines philosophy in part
as, “The rational investigation of being,
knowledge, and right conduct™. Surely this
is almost a synonym for the definition of
‘consciousness’, excluding “right conduct”
(very contentious). All this is pertinent to
imaging because 1t shows that writing as a
means of imaging is a very blurred medium
and the mental images from written codes
will vary from person to person, yet writing
images was all mankind had to shift con-
sciousness through time. Consider how
much better we would have understood the
philosophy of, say Shakespeare, if he was
now to read to us, passages from his plays
with inflections of speech, gestures and
facial expressions, using the time-shift to

perfection on any home video.

Perhaps now, or in the near future, we
will have a brilliant bard who can do this for
posterity. Once etched into a digital glass
disk, such imaging would be there in
archives for all ume. For thousands of gen-
erations the full image of the human con-
sciousness projected by this person would
be handed down, crystal clear and with less
room for interpretation to twist and blurr
real meanings.

The blurring of past time-shift, both in
language and the symbols of writing, could
have been a prime cause of human conflict,
between tribe or nation. Where there is a
grey area, the interpreters ply their trade. A
study of history shows most wares were jus-
tified by a consciousness or philosophy
which one tribe wished to impose on an-
other, against their will.

Today computers can interpret languages
with agreed definitions. Video can record

Before you reach for the phone to call
Philips Elcoma, note that the Sydney
number has changed. Our Head Office
and warehouse are now located at
11 Waltham Street, Artarmon
N.S.W. 2064.

Philips continue a quality tradition.
With over 50 years of experience in the
Australian electronics industry, Philips
take another step to improve their
customer service. The move to new

Womsbe lectronics 1 Aetrolis.

_ commercial

premises for our
Head Office and

; warehouse provided the

opportunity to introduce better services.
Note the changek now so that next
time you're looking for quality
electronic components you have our
number right at your finger tips.
OUR NEW SYDNEY NO: (02) 439 3322
Interstate Offices:
Melbourne: (03) 542 3333
Brisbane: (07) 44 1091
Adelaide: (08) 243 0155
Perth: (09) 277 4199

PHILIPS
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and convey the spirit and meaning of agree-
ment. There should be little room for
manipulators of past images of fact and
philosophy.

How video imaging impacts
Imaging by video is of course much fuller
than by writing. Words can evoke specific
details and the rest of the picture is imag-
ined through association or not at all. My
grandson can say “l want it in video”.
Okay. Press a button, up comes, for exam-
ple a horse walking. In the time it takes to
read, “big horse walking” Grandson has
now seen it all and in a flash, learnt what it
really looked like; not his mental image
with all errors and defects. He saw, not only
a big horse walking, but also, that it was a
rhone stallion, white sox on two fore and
one hind leg, steaming because it has been
galloping in a valley on a frosty morning and
making a great whinnying noise.

This is the reality image. We now live in a
whole new world of realism. You may like
our dream world of the past but reality is
here to stay. There is a million years or
more between the first written imaging and
this latest high-tech, reality-imaging in
video.

If this is what imaging is about, then
world financiers are right to regard most
electronics based industries as part of this
new wider field and want to invest
and participate in the action. We techno-
crats may have missed the mainframe
because we were looking at the chips, but
suddenly we find ourselves in the new world
of reality; be it real-time or time-shift.

One stop imaging

For years we have had vacuums to clean,
washing machines to wash, automobiles for
mobiling, but we have had to have a large
number of devices to do our imaging. The
camera, phonograph, radio, TV, hi-fi,
tape/cassette  recorder-player, copying
machine, microfiche . . . If the people in
these industries could now see themselves
as all part of the faculty of imaging, and in-
stead of working in hundreds of different di-
rections they work towards providing the
best common means of imaging, then this
new era will really have arrived. The con-
sumer could be happy with one imaging de-
vice for all these functions.

No matter what governments or multi
national organisations plan for the mar-
ketplace to-day, the consumer is dictating,
worldwide, what they will and wiil not
accept. There has been a large number of il}
conceived products foisted on consumers
with the technological explosion of our age.
Many have been caught with junk machines
of a type or a format for which there is no
film, tape, cassette, or parts and tech-
nology.

Quadraphonic sound was the first
megabuck disaster ancd there are several
consumer-dictated disasters of great magni-

»
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WHAT HAS MORE
COMPUTER POWER
MANY LARGE
OFFICES AND FLIES
ATMACH Zg/ )

4

The FIA 18 Hornet tactical fighter

has more on-board computer power
than many large office installations.

The ground facilities to back up
this phenomenal aircraft are truly
staggering.

Communications, over-the-
horizon radar and the compufer/sed
avionics fault tree analyser.

To keep it flying as it should we
need technically minded young men
and women to train as Electronics
Tlechnicians.

If you have successfully
completed at least year 10 with passes
in English, Maths and Science

(physics content) and you would

like to have a full-time career working
with the very latest in aviation tech-
nology, contact us now.

If you are an Australian citizen
(or eligible to become one), aged 17- 34,
telephone your nearest Air Force Careers
Adviser on: Sydney (02) 219 5555,
Newcastle (049) 26 3011, Wollongong
(042) 28 1855, Parramatta (02) 6351511,
Canberra (062) 82 2333, Melbourne
(03) 697 9755, Geelong (052) 21 1588,
Brisbane (07) 226 2622 Townswlle
(077)72 4566 Adelaide (08) 212 1455,
Perth (09) 325 6222, Hobart
(002) 347077, Launceston (003) 31 1005,

or write fo Box XYZ in your capital city.

JOIN THE ROYAL AUSTRALIAN AIR FORCE.

Authorised by Dir. Gen. Recruiting Dept. of Defence.

RG 53. FPC1.94
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Microbee

HACKER’S
HANDBOORK

The Microbee Hackers Handbook will tell you how to:

* get more from the Bee’s graphics
capabilities,

* set up for telecommunications
on the Bee,

* play music on the Bee,

* build a joystick and a light pen for
the Bee,

* get hard copy — cheaply,
* expand your 16K Bee to 32K,

* make the Bee a better games
machine,

* turn your Bee into a facsimile
decoder,

* solve equations on the Bee
. .. and much more!

From the publishers of ‘ETI’ and ‘Your Computer’ magazines.

We've also included listings of the Bee's For sociable Hackers there are the contact
BASIC scratch area and machine language addresses and phone numbers of all known
locations — to make the Hacker’s pursuits  Microbee user groups.

easier.

$6.50 Aust. ($6.95 NZ) at your local newsagent.

|
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tude, either taking place or likely to, in
video/tape,  video/disc, video/cameras,
film/camera’s and perhaps most of all in
computers. Consumer dissatisfaction has re-
sulted from a lack of awareness by some
manufacturers as to where all this new tech-
nology is heading. Consumers are not going
on a trip to anywhere.

Specifications for imaging
centre

The vision I see for the consumer in the im-
mediate future, is a home imaging centre
using a sophisticated dual, digital-disk sys-
tem, with a disk size similar to the SY-inch,
capdble of multi-megabite digital storage
and quick retrieval. It will have disk to disk
copying and interchangeable drives also
chamable to extra drives, and all with com-
mon inputs and outputs.

The home disk library will contain all the
family still and video pictures, like a photo
album, music, records or documents re-
corded on videocamera or fax, computer
programs and data files. An analogue to
digital, and reverse converter will be part of
the system to interface with the telephone
and or optic line. It will answer and image
calls or give stored messages from voice
recognition names to correct callers via
computer control. The computer will be on
line and in concurrency with the imaging
centre at all times to take and send elec-
tronic mail and advise daily of appointments
and birthdays.

All orders, receipts, income costs and ex-
penses will be fed in and compiled into
budgeted accounts and cash positions on
line. All old analogue material will be digi-
tally converted and imaged to disk for ac-
cess as required. An optic cable with ports
in every room will allow infrared remote
control of the imaging centre from any con-
venient location, as well as the use of port-
able TV/computer hi-resolution colour
monitors with infrared coupling to the fibre
optic daisy-chain.

Hi-fi audio will be located with the imag-
ing centre and remotely operated. Portable
speakers will sense infrared digital audio
input, from the fibre optic chain, and incor-
porate Carver type, high-power low-mass
mini-amps.

Good news for the cleaners is no wire
trails around the room. A powerpoint con-
nection to monitor-TV and speaker-moni-
tor will be all that is required. The computer
will be controlled by an IBM-PC Junior
type infrared keyboard. It is not a dream;
all this exists now. Making it in lots of
100 000+ will correct the price.

Examples of use

Taking the vision further to using this imag-
ing centre requires just a little ‘imagina-
tion’.

Wanting hi-fi? Just select music from the
computer databank by cursor or mouse
from menu. Retrieve the imaging disks
listed by computer, insert and wait for the
transfer of tracks then remove from the im-

aging unit on computer instructions. Pro-
gram now on disk 2. Return music disks to
the library. Wheel speakers to the favoured
location for listening, point infrared sensors
to chain port, plug in speakers to any
powerpoint, use controller to start selected
program and continue control. Switch to
FM/AM as desired.

Video? Repeat the process as for hi-fi
and add portable video-monitor between
speakers or wherever convenient. Replay
selected discs for family or commercial
video programs, family photo album, stored
documents, select TV channels, optic cable
programs, TeleText, etc.

Or perhaps portable video: use a normal
camcorder such as the JVC GR-CJ and/or
videocamera/VCR combination to shoot
scenes and return to imaging centre and edit
while replaying to imaging disk through
analogue/digital interface.

The home computer to be used with the
imaging centre would have memory in the
order of 0.5 to one megabyte, always on line
and loaded with a housekeeping program
for home function, timing, reminding,
phone messaging, electronic mail, database
interrogation. Just program the menu and
transfer control as described for hi-fi and
video. All memory data would be saved to
imaging disk and in a later housekeeping
session would be transferred manually
under computer instruction to correct
library disks. Keyboard or other input
peripheral sessions could be carried out in
any location on the infrared optical chain
where a keyboard and monitor are located.
With multi-monitors concurrent computer
games and keyboard operation would be
possible without inhibiting housekeeping
computing.

Conclusion

This futuristic home situation may sound as
though it 1s for the very well-heeled. Think
back five years. Only the very well-heeled
were supposed to have a personal computer
that could word process and print an accept-
able letter, as well as play games. The idea
of having a central imaging with one, two or
more chained disk units that are made to a
world standard and replace the plethora of
imaging devices of different types we are
using to-day, will rationalise the inter-
change of imaging as well as make a dra-
matic cost reduction.

Like hire-purchase deals it will be pos-
sible to start with only the optical chain
around the home and add the imaging and
peripherals as the finances allow. For the
time being existing turntables, cassette
decks, compact discs, VCRs, video disks, as
well as computer DOS will be required to
build up the imaging centre disk library.
Amplifiers, TV or monitors and speakers
will go on forever, but gradually order will
come out of the present incompatible and
duplicated chaos. The revolt against spa-
ghetti-like tangles of wires, spread all over
the carpets and shelves will at last be put
down; or will it? @

PINS, STAKES
AND
CONTACTS

Many different styles available to suit

all PCB applications. Standard plating

is silver or tin. But specialized plating
can be obtained tor volume users.

\\\ 2\
l\\\\% %

Available from:

SWANN ELECTRONICS

INTERNATIONAL

PTY.LTD.

Melpourne  (03F544 3033
Sydney {62)B07 1944
19) 444 3620

IBM: COMPATIBLE
MICROCOMPUTER

118M 15 o racemark of IBM.

MAIN PCB: $756.72

* 256K RAM (plus tax)

* Disc cont

* Video cont

o Two R5232 pofis.

« {1 pnnter pon (Centronics)

KEY BOARD: $94.58

« Seporate cursor pon, (plus tax})

« Cap lock and num iock.

* Separate lunchon keys

POWER SUPPLY: $154.34
(plus tax)

e 5V 10AMP 12V -8 < intergrallan s Metal enclosure

CASE: $101.86
(plus tax)

* Metai -RFl shieiging = Full mounhng brackets lor DO

RGB COLOUR CARD: $295.00
(plus tax)

TOTAL PRICE: $1399.50

(Plus sales tax - 20% - if applicable.)

energ A

CONTROL ‘l‘ Rockwaell

73 Enc 1. Goodna. 4300. Qia. Australia
P.O. BOX 6502. GOODNA QUEENSLAND. AUSTRALIA 4300
TELEPHONE: (07) 288-2455/TELEX. AA 43778 ENECON
ORDERS PHONE: 008-777 147
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V" B\ nakamichi BX-300

Discrete Head Cassette Deck
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OTHER FEATURES:

® ASYMMETRICAL DUAL-CAPSTAN DIFFUSED-RESONANCE SYSTEM @ HIGH-PRECISION
BRUSHLESS, SLOTLESS, CORELESS DD CAPSTAN MOTOR ® NEWLY DESIGNED SUPER LOW
DISTORTION AMPLIFIERS @ DUAL-SPEED MASTER FADER @ AUTO REPEAT @ BIAS FINE
TUNING @ PITCH CONTROL @ DOLBY B/C NOISE REDUCTION @ WIDE-RANGE PEAK-
RESPONDING LED LEVEL METERS (-40 to +10 dB) @ 4-DIGIT LED TAPE COUNTER @ REC
MUTE @ MEMORY STOP @ MPX FILTER SWITCH @ SLACK-TAPE TAKEUP ® REMOTE
CONTROL CAPABILITY WITH OPTIONAL REMOTE CONTROL UNIT @ FREQUENCY
RESPONSE 20Hz-20,000Hz +3dB.

— ]

Nakamichi Sound-Pure and Simple

MAIL ORDER: Send cheque or phone through Bankcard, VISA or Mastercard Numbers and we will deliver anywhere in Australia free of charge.

Now there is no competition. . ..
The world of Hi Fi awaits you at Len Wallis Audio.

SHOWROOM AND SOUND LOUNGES.

Ler (D allis Aaoio

WHEN YOU’'RE SERIOUS ABOUT HI FI.
Shop 9, The Village, 43-45 Burns Bay Road, Lane Cove.

.
Z M Phone 427 1204, 427 1205 for bookings. or drop in.
b OPEN ALL DAY SATURDAY

LWAOO3/FP

lltapk
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Micrographics
breakthrough

from WA

About five years ago Perth businessman Gene Kostecki
found himself with a problem more of us should have. He
had a bundle of money, and nowhere to put it.

The traditional answer to his
problem among Australian busi-
nessmen is to put the money in
real estate, or to buy a smart ac-
countant and put it at the bottom
of the harbour. But Kostecki
wanted to do something useful
with his money. So he joined to-
gether with another businessman
of similar mind called George
Brown. Two bundles of money
looking for a good idea.

They found their idea in the
person of Siegmund Raith, an
electronics engineer with an in-
terest in archival systems. Brief-
ly, the situation he faced was that
we live in the information age.
I’s an age when the accepted
wisdom is that more information
is necessarily better.

The problem is just this: how
do you know what’s available
and where it is? Also, how do
you store it and how do you get
at it? Anyone who has been in-
side a decent sized library, espe-
cially a library orientated to
research work, will understand
what a problem this is.

The solution, in use for many
years now, is microfiche or
‘fiche’ (pronounced ‘fish’). A
fiche is a small transparency, just
like a photographic slide only
bigger. Material can be photo-

graphed and then accessed by re-
trieving the slide and using a
projecting viewer called a ‘read-
er’. It’s small, dirt cheap, easy to
store, easy to use and given rea-
sonable handling, lasts a long
time.

The methods used to make
and store microfiche were
worked out about thirty years
ago, and nothing much has
changed since. Raith’s idea was
to take the whole microfiche sys-
tem and apply modern computer
techniques to it.

Four years and a million dol-
lars later Raith and his co-work-
ers stepped out of the laboratory
with the fruits of their labours.
the result was a camera with bet-
ter resolution and greater flex-
ibility than any other on the
market.

At the centre of the Eagle Eye
is a 6809 microprocessor. This
controls the display, keyboard,
servo motors and memories that
give the camera some of its
unique features. It gives precise
positioning of the head (in the
order of micrometres) to allow
reductions from 1/8 to 1/36 in
size. It also controls the position-
ing of the film, which uses a spe-
cial vacuum system to align it
precisely.

SIGHT AND SOUND NEWS

§

r

The result of positioning the
optical path so precisely (2.5 pm
overall) is optical resolution sig-
nificantly better than any other
camera available. According to
independent assessments, the
Eagle Eye can resolve 220 lines
per millimetre with black and
white film, and 180 lines per mil-
limetre with colour.

The camera can intermix large
maps or drawings with items
down to postcard size. The infi-
nitely vanable shutter constantly
adapts to conditions of illumina-
tion and glare to ensure uniform
exposure.

The 6809 also controls an in-
terface which allows electronic
titling via a fibre optic link. It
also controls data transfer be-
tween the camera and an exter-
nal computer system. This
allows documents to be titled by
computer, then recorded and
stored automatically. The infor-
mation can thus be used to form
a data base from which informa-
tion can be recalled at will.

The question arises: why use
micrographics at all, why not just
store information on disc or
some other electromagnetic
medium, where it could be
direct]y accessed by computer?
The answer is just one of cost. A
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==
= ==
—

single fiche contains some 10-15
gigabytes of information, at a
cost of less than a postage stamp.
And it can be used for maps and
other graphic displays that are
very difficult to digitise.

Armed with their lovely new
camera, Browne and Kostecki
headed off to the USA to try and
drum up some sales. Before they
left they approached the Depart-
ment of Trade, which lined up
various meetings for them. Each
of these led to other contacts.
Eventually they stuck the
mother lode. The giant aero-
space company, McDonnell
Douglas, looking for some local
offsets to set against the F-18
fighter program with the RAAF,
agreed to act as marketing agent
in the US.

With an assured market in the
US and expressions of interest
from Asia and Europe, Kostecki
and Browne have decided to ex-
pand the operation from a six
person R & D operation into a
proper assembly line to turn out
about 250 cameras a year. Cost?
According to Gene Kostecki you
won’t get much change from
$100 000. Sound:s like the start of
a healthy business enterprise!

Topline BASF tape

ASF has released its new

chrome audio tape tech-
nology as the Chromdioxid
Maxima II.

It combines uitra-fine Chro-
mium Dioxide tape with a high
precision  cassette  housing.
According to BASF, the gold-
labelled audio cassette performs
better than the industry
standard 1EC II reference tape.

It conforms to the reference in
sensitivity and operating point,
but excells in frequency re-
sponse from 8 kHz, increasing
the brilliance of the reproduc-
tion and leading to a higher
sound transparency. The Max-
ima technology also balances
possible errors in the cassette
recorder, such as slightly worn
recording heads.

Maxima II’s new patented cas-
sette housing benefits from
BASF’s experience in plastics
rescarch and development.

In traditional cassette hous-
ings steel pins and axles are used
to guide the tape and any devia-
tion — as small as one fifth of
one degree from the vertical —
affects the tape path resulting in
audibly mufled treble sounds.

But BASF’s Maxima II em-
ploys the latest technology to
mould plastic axles and pins with
the housing to guarantee
optimum vertical alignment and
tape-to-head contact.

For more information contact
BASF, 55 Flemington Rd, North
Melbourne Vic 3001.
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Bright future
for video
tape

A ustralians have the highest
LAconsumption of videotapes
per head of population of any
country in the world.

That makes it one of the most
important countries in the world
to Matsushita, the manufac-
turers of National videotape and
ong of the largest tape
manufacturers.

In fact the General Manager
of Matsushita’s Export Depart-
ment, Mr Mark Urakawa, vis-
ited Australia recently to discuss
Australian requirements in bulk
tape sales with his Australian
agents, the Video Systems Divi-
sion of GEC Australia Limited.

While here he made a few pre-
ductions about the future of
videotape, and came up with a
warning to technology buffs.

“Development of the "
videotape technology still has
some way (o go,” he said during
a visit to one of Australia’s
major tape duplication houses,
The Duplication Centre in
Sydney.

“We are gradually increasing
the density of magnétic particles
of National tapes to improve
picture quality.”

Mr Urakawa said videotape
sales in Australia were already
booming, with  Australians

showing the highest per capita
consumption of videotapes of
any country in the world.

“That is likely to rise dramati-
cally once VHS hi-fi videotapes
become available,” he said.

He forecast that videotapes
would dominate the home mar-
ket for at least the next decade
or two.

“Videodiscs, which are often
talked about as the replacement
for videotapes, just haven’t been
developed to a stage where they
can be used commercially.”

Discs will have their uses,
such as data storage, but they
will not replace videotapes any
more than audio discs have

replaced audio tapes.

Before the advent of video-
discs, we'll see the development
of high-density recording tapes
to improve picture and sound
quality.

And we'll also see the arrival
of metal evaporated tapes with a
plastic mirror surface to further
improve the quality.

Much of the expansion of the
market — and certainly in Aus-
tralia— is going to be caused by
the advent of hi-fi video. That
has enthused - Gordon Rich-
mond, Managing Director of
The Duplication Centre, who
says that music video-cassetses
will be one of the most popular

units in the.coming 12 months.

“Hifi music is already
sparking a demand among con-
sumers that will change the mar-
ket,” he said. *It wil) mean that
our tape sales will go beyond the
libraries and will encompass the
home market. That will eventu-
ally mean the development of
catalogue sales to the consumer.

Hi-fi music video is com-
pletely different to all our previ-
ous experiences. It can be
retailed at a reasonable price
using the highest-quality repro-
duction available anywhere in
the world,” he said.

Low cost CD player

Marantz has fired a new shot
in the CD player price war,
with the release of this under-
$500 model. Called the CD44, it

features a rugged zinc diecast
chassis for extended trouble-free
operation.

Other features include ultra-

smooth motor powered front
loading, repeat and pause func-
tion and programming for play-
ing up to 20 tracks in any desired
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order. Tracks can be skipped
quickly both forwards and back-
wards, using the player’s fast
forward and reverse functions.

The CD44 has a multi-func-
tion digital display which can in-
dicate total playing time,
elapsed playing time, number of
tracks on the disc, the track cur-
rently being played, or the pro-
grammed track numbers. Inter-
nally the player also features
digital filtering, which Marantz
claims provides improved sound
quality.

Finished in black satin, the
CD44 is a compact 320 mm
wide. It is currently selling for
$499. For further information
contact Marantz (Australia) Pty
Ltd, 19 Chard Road, Brookvale
NSW 2100. (02) 939-1900.
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transient reproduction - right

Sound facts in detail.

dedicated themselves to
pursuing the world’s finest
sound reproduction.

So when they discovered
that the existing moving
magnetic systems missed much
of the sound detail, they did
something about it.

They designed, developed
and patented a new cartnidge
principle that could pick
up as much detail as
possible, accurately, from
the record groove.

(Of course, as one of the
recognized world leaders in
sound reproduction, Ortofon
were wclEqualiﬁcd in this area.)

They called 1t the
VMS Pninciple.

The VMS Principle (Variable
Magnetic Shunt) utilizes a light
tubular armature of magnetic
conducting material.

This is attached to the
cantilever and encircled
by a powerful nng magnet.
When the cantilever moves the
armature closer to the nng
magnet, the armature short-
circuits part of the magnetic
field, generating a voltage
in the colls.

And the resultisan increased
high frequency tracking ability,
low distortion and superb

= e T —
Symmetrical flux fields with the armature in the central (neutral) position
These flux fields emanate from the magnet positioned in front of the pole
pins. As the fields are in balance, there are nochanges in flux around and
{ inside the coils. Therefore. no voltage is generated

When the cantilever moves, the armature is brought closer to the ring magnet ‘.
and acts as a shunt, short-circuiting part of the magnetic field. As a result
| the flux field in front of the pole pins varies. and a voltage 1s generated

{_in the coils =———3= I
Typlcal frequency response (VMS 30 MK 11)

50725

dB]dB
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[ technical data ms3omxn |

| Weight Sg ]
Type of stylus Fine Line
Equivalent stylus tip mass. .0.45 mg
Frequency response .20-20,000 Hz

Qutput voltage at 1000 Hz per 5 cm/sec. L.5mV
Channel separation at 1000 Hz.... .21dB

| Channel balance at 1000 Hz.... 24dB |
Compliance static, vertical . 28 pm/mN |
Compliance dynamic, lateral (10 Hz). .22 pm/mN
Recommended tracking force o 13mN(L3 ) l
Tracking force range..... . 1016 mN(1.0-1.6 g)
Tracking ability at 315 Hz lateral 90 pm
Vertical tracking angle 20°
FIM distortion... 1% (13 mN)
DC resistance..... 800 ohm
Inductance 600 mH
Recommended load resistance 47 kohm

| Recommended load capacitance. .400 pF

down to the very last detail.

Asifthat wasn’tenough, the
VMS also reduced sensitivity
to hum pick-up and minimized
distortion and non-linearity
in the magnetic system.

Presumably, the cost
of an Ortofon VMS Magnetic
Cartndge would be high.

Surpnsingly, it’s not.

In fact, 1t’s especially affordable.

Check the facts on the
VMS 10E MKI, 20E MK II
and 30 MK II at your hi-fi
or Ortofon dealer.

And while you’re there, find
out how to home-test your
stereo equipment with the
Ortofon Pick-up Test Record.

It’s another sound fact
in detail.

Distnbuted by Vanfi (Aust.)
Pty. Ltd.

Melbourne: 297 City Road,
South Melbourne, Vic. 3205.
Tel. 690 6200.

Svdney: 283 Alfred Street,
North Sydney, N.SW. 2060.
Tel. 9290293.

orfofon

accuracy in sound
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| and advice for hobbyists.

If they do — or if you just want to
find out about them — don’t miss
each month’s issue of

Ur

MAGAZINE

mputer

FOR BUSINESS AND PLEASURE

A magazine for all computer users and enthusiasts, YOUR COMPUTER
has something for everyone — topical features on all aspects of the
computing world, expert reviews of the latest software and hardware,
up-to-the-minute information for business people, and even games

NEWS

YOUR COMPUTER brings you all
that's interesting, innovative
and inventive in the
microcomputing world — news
of products, plans and politics to
keep you up-to-date with what's
going on in this fast-moving
industry.

REVIEWS

The latest machines and
software from all the computer
manufacturers are reviewed
each month in YOUR
COMPUTER. Keep informed
about what's available, and use
our reviews to help you assess
which products are right for you.
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TUTORIALS

YOUR COMPUTER's tutorials
include regular series on such
popular subjects as the BASIC
programming language and
dBase II, probably the
biggest-selling database
program of them all. Written by
such well-known industry
experts as Les Bell, they're an
invaluable aid to learning how
to make computers work for you.

PROGRAMS

YOUR COMPUTER regularly
publishes all kinds of programs
written by both professional
programmers and readers, and
ranging from games to business
uses, utilities to additions and
alterations to well-known
programs.

All YOUR COMPUTER's articles
are written in everyday English,
not computer jargon, so even if
you're a beginner there's
something for you in every issue.
And our regular columns on all
the popular brands of
microcomputers are packed with
enough information to get any
newcomer straight into the
exciting world of computing.

At $2.95 — less if you take out a
subscription — YOUR
COMPUTER is going to cost you
a lot less than its overseas rivals
— and provide you with the
latest information on the
computer scene in Australia at
the same time. Look for it every
month at your newsagent.




The cricket watcher’s
companion

You just can’t be without it
this summer!




SIEMENS

The better the drive,
the smaller the disc

True half height 5" floppy disc
drives competitively priced

from Siemens.

Designed for office electronics,
business computers and OEM
applications, this slim-line FB500
series has four versions with
unformatted storage capacities
from 250K to 1M bytes. Apart from
compactness, these drives offer

fast access time by an advanced
stepping motor and steel belt
mechanism. The brushless direct
drive DC motor is highly reliable
and very quiet. The full range is
now in stock together with

Siemens relentless determination

to provide complete service and
technical assistance throughout
Australia.

Siemens Ltd.

544 Church Street, Richmond, Vic.
Melboume: 420 7318. Sydney: 436 8730
Brisbane: 369 9666. Perth.-362 0123.

Distributors:

Auckland: Delphi Industries Limited. 567 258
Adeiaide: R.G. Pank Pty. Ltd. 51 2411

Adelaide: Protronics Pty. Ltd. 212 3111

Brisbane: ECQ Electronics. 376 5677

Melbourne: Promark Electronics Pty. Ltd. 878425
Perth: Reserve Electronics. 328 9755

Sydney: Promark Electronics Pty. Ltd. 439 6477

Siemens. The discs may be flexible, but never our standards.

646/1189A
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QUALITY ‘NO
FRILLS’ RECEIVER

THE BRAND NAME ‘NAD’ is not as well
known in Australia as many other major
manufacturers’. The reasons for this relate
to the company’s previous posture with re-
spect to advertising and public relations in
general. This attitude has perceptibly
changed in the last year as a result of a
shakeup in company management in the
USA where the company’s headquarters is
located.

NAD is somewhat different from all of
the other companies with which [ am famil-
iar in that it is owned by the distributing
companies and dealers in the five continents
where the products are sold, and while the
company’s attitude to public relations has

NAD 7155 STEREO RECEIVER

—

Dimensions: 420 mm (wide) x 108 mm
(high) x 380 mm (deep)
Weight: 9.18 kg i
Manufactured: NAD Electronics, Lincoln,
Massachusetts, USA
Recommended
Retail Price: $869

|

A modest, unobtrusive stereo receiver peeps out of the shop
front window, retires into the lounge room corner. But under
the test, the NAD 7155 shines. This receiver gives a

performance worthy of much attention, with innovative extras

and quality sound.

obviously changed in the last year, the basic
design philosophy underlying its product
design development and market has not.
The company executives and dealers are
very quick to state their attitudes on prod-
uct design and performance and tell you
that their aim is “to market the best possible
product at the lowest possible price”.

Your response to that statement, like
mine, many well be “isn’t that every-
body’s?"". Well, yes it is, except that NAD
believes implicitly that the correct path to
achieving that philosophy lies in the dele-
tion of unnecessary frills avoiding garish
and expensive front panels and reducing the
number of functional controls provided to
the bare minimum.

This is aimed at not only keeping down

the cost, but more significantly in producing
a simpler, more straightforward design
which most purchasers really prefer in the
end. NAD teils you that “this puts the
emphasis on performance rather than on
appearance”.

Design and function

The 7155 ‘digital’ stereo receiver does not
immediately appear to be an exciting piece
of equipment. Although it offers multiple
features, some of these tend to be under-
stated in terms of the factors that we would
normally expect a manufacturer to stress in
his literature. Because of this approach, the
most exciting features tend to be the things
it doesn’t do rather than the things it does
do.
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The frontal appearance of this receiver is
the least assuming of any receiver I have yet
reviewed. It is neither ‘brassy bronze’ nor
‘flashy silver’ but features a neutral flat grey
front panel with white screen printed letter-
ing. The main controls and displays are set
out on two basic levels with relatively few
controls in each.

On the upper level, centrally located, is a
smoked escutcheon digital display panel be-
hind which station frequencies may be seen,
with clear plasma display designations for
FM or AM. These are supplemented by a
set of five rectangular light emitting diodes
(LEDs) to indicate station signal strength
and a neat pair of arrows to indicate that
your carrier is off frequency and which flank
a central rectangular LED; this illuminates
when the receiver is correctly tuned to the
carrier frequency.

To the right of this display are five push-
buttons for selecting preset station frequen-
cies and an entry button and a switch for
selecting AM or FM. Above these controls
are two small amber LEDs that indicate
that an FM stereo station is being received
and a SOFT CLIPPING indicator which
shows that the soft clipping switch on the
back pane! has been activated. To the right
of the display is a rocker bar SEARCH con-
trol that allows you to increase or decrease
frequencies, and below which isa SEARCH
MODE button which automatically sets the
tuner into a scanning mode to search out
station carriers rather than incrementally
stepping the frequency control.

There are relatively few controls on the
bottom row. On the left is the POWER/ON
switch and the HEADPHONE socket. Be-
sides these, there is a rotary speaker selec-
tion switch for ‘A’ system, ‘B’ system, OFF
and ‘A + B’ system. To the right of these
are a BASS control, a TREBLE control and
a BASS EQualisation switch which boosts
the frequencies below 60 Hz to compensate
for drooping speaker low frequency
response.

The next control is an INFRASONIC
DEFEAT switch which disables the rumble
filter roll-off characteristic, a standard fea-
ture of the input circuitry. This normal roll-
off characteristic provides 13 dB of attenua-
tion at 10 Hz. With the infrasonic defeat
control activated, the low frequency attenu-
ation is reduced to 2 dB at 10 Hz and less
than 0.5 dB at 20 Hz.

A mono push button provides the ability
to-combine the two stereo channels, which
is a function that would not often be re-
quired. The fourth control is a push button
which disconnects the internal DYNamic
SEParation circuit. This particular circuit
selectively reduces the stereo separation at
high frequencies in order to maintain a
stereo signal when a weak incoming RF sig-
nal is inadequate for the maintenance of
normal stereo listening quality.

One area where the functional controls
seem to be more comprehensive than you
might expect is in the area of functional
recording and playback controls. In this
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area the 7155 provides two completely
separate switches by means of which the
recording function and the listening func-
tion can be completely separated. The
designations for each of these controls are
precisely the same: CD/AUXiliary,

PHONO, TUNER, OFF, TAPE 1, TAPE |

2. This provides the wherewithall to
record off one input, playback to another
and then separately listen to a third.

Two other push buttons are provided
labelled LOW LEVEL, which is another
title for a mute switch, providing 20 dB of
attenuation. The other switch is a LOUD-
NESS COMPensation control which acti-
vates a loudness equalisation curve boosting
the low frequencies and high frequencies to
compensate for the subjective physiological
response to low level audible signals.

The last control provided is a circular vol-
ume control with a centrally located in-
dented balance control offering one of the
best ergonomic design features for this con-
trol function that I have yet seen.

The rear of the receiver is neat and func-
tional with the connections, controls and
switches laid out in two rows. In the upper
row is an AM ferrite loop stick antenna
which the designers have carefully labelled
with the caution “THIS IS NOT A HAN-
DLE™ Beside this are spring loaded
terminal connections for an external AM
antenna, a balanced 300 ohm FM antenna
and ground connections for the AM anten-
na. Unlike many other receivers, this unit
also incorporates a 75 ohm coaxial socket to
facilitate direct connection of a properly
wired FM antenna.

In the top centre of the back panel are
eight clearly labelled colour coded universal
terminals for connection to the loudspeak-
ers. The bottom row of controls features a
pair of phono-sockets with a switch for
changing from moving coil to moving mag-
net and a separate switch for setting the par-
allel input capacitance to 100 pF, 200 pF
and 300 pF. RCA coaxial sockets are pro-
vided for CD player/AUXiliary input. This
is the first unit that I have seen which ac-
knowledges the existence of CD players and
goes to the trouble of ensuring that the
input circuitry is specifically designed io
cope with the CD signal levels and CD
player dynamic range. The adjacent sockets
are provided for connecting two separate
tape recorders. The pre-amplifier outputs
and amplifier inputs are externally linked by
two simple linking bars so that you can take
connections out of the pre-amplifier or feed
them back into the main amplifier input
should you require it.

Three other switches are provided for set-
ting the output impedance for 8 ohms or
4 ohms, a switch for activating the soft clip-
ping capability and the third an extremely
useful, but little used, switch for bridging
the inputs so as to be able to obtain twice
the individual channel’s power rating but
only in the mono mode.

The inside of the amplifier is extremely
well laid out with the front of the amplifier

containing two separate large printed circuit
boards. These are mounted one above the
other with the RF circuitry on the top board
and the amplifier circuit located on the bot-
tom board. The RF circuit board makes ef-
fective use of large scale integrated circuits
for tuning and display functions, but most of
the important tuning elements are still dis-
creet transistors with clearly labelled cirguit
designations to assist maintenance, should it
ever be required.

The power transformer is located at the
extreme rear of the amplifier beside the
large multi-finned heatsink which lies be-
tween a well perforated top and bottom
pane!. Behind this heatsink is a separate
RF input stage pre-amplifier board to which
the connections from the individual input
terminals for both RF and audio frequency
circuits are directed. This facilitates remote
switching by means of mechanical linkages
extending from the front panel. The design-
ers have obviously gone to considerable
trouble to ensure that the interaction and
screening problems that many other receiv-
ers experience, are not duplicated in this
particular receiver.

The construction of the chassis is well ex-
ecuted and rigid, incorporating a large area
of perforated ventilation slots in the top
cover to ensure that the unit is capable of
providing proper cooling under almost any
foreseeable situation — excluding the total
obstruction of the air path. Even this how-
ever has been considered by the designers,
there is a series of internal protection cir-
cuits backed up by circuit board fuses to
provide two levels of defence in the event of
overheating.

Test performance

The functional and objective assessments
revealed that this is a superlative unit with
basic characteristics that are in most re-
spects better than many, if not most of, the
competing receivers within the same price
range. The frequency response of the ampli-
fier is ruler flat from 20 Hz to 20 kHz and
extends from 10.4 Hz to 53 kHz at the
—~3 dB points. The sensitivities and over-
load points of both the auxiliary inputs and
cartridge inputs have been carefully de-
signed and selected to cope with an ex-
tremely wide range of optional units which
might be connected. The amplifier distor-
tion levels are particularly low although not
the lowest that we have seen.

Notwithstanding, this performance is as
good as you could ask for and better than
you can reasonably utilise in normal stereo
listening. The IEC high frequency total dif-
ference frequency distortion figures are
good, but not exceptional. The lowest dis-
tortion is achieved at approximately the 40
watt peak level where I would expect most
serious listening to take place.

The soft clipping function which NAD
has stressed as a feature of its amplifier de-
sign for the last five years, proved to be
particularly interesting.

As a photo of the fast Fourier analysis re- b
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veals (see Figure 1) in the normal clipping
mode the magnitude of even order harmon-
ics is close to that produced by the odd
order harmonics. This results in a subjec-
tively disturbing sound and typifies the
worst feature of amplifier clipping. In the
soft clipping mode however, the even order
harmonics are at least 25 dB lower than the
odd order harmonics and even though the
amplifier excursions may extend into the
clipping region, the subjective impact is far
less disturbing and the quality of sound is
‘almost acceptable’.

It is interesting to note that a number of
other manufacturers have recently picked
up this concept and now include it with their
latest generation of amplifiers.

The output impedance of the amplifier is
95 milliohms which is quite low and ensures
that with reasonable speaker cables and
even with low input impedance speakers,
you are capable of transferring maximum
power output.

The tone controls and base equalisation
switch provide usable, complementary and
effective boost and cut, although most peo-
ple tend not to use tone controls to any
great extent, particularly when the listening
rooms are well designed or incorporate ade-
quate amounts of soft furnishing and carpet.

The signal to noise ratio of the amplifier
is particularly good achieving 87 dB(A) re
the 1 watt output on the auxiliary input,
70 dB(A) re the phono moving magnet
input and 7! dB(AE re the phono moving
coil input. These figures ensure that the am- |
plifier noise is always well below the source
noise levels on any practical programme’
that you may listen to. The channel separa-
tion and cross-talk capabilities are ex-
tremely good, being better than 70 dB
separation at frequencies up to 2 kHz and
60 dB separation at 20 kHz. The amplifier
delivers a genuine 90 watts peak output into
8 ohms, 125 watts bridged into 8 ohms and
has a single channel dynamic headroom of
2.15 dB above the rated power output. This
falls a little short of the manufacturer’s
claimed 3 dB headroom capability.

NAD makes a number of claims regard-
ing the superior performance characteristics

353.00 Mz 2

Figure 1. Fast Fourier analysis of amplifier in
clipping. Upper trace with soft clipping switch
activated. Lower trace normal clipping.
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of its tuner section which incorporates
higher performance ceramic IF filters, opti-
mised gains and losses for each IF stage and
NAD's new dynamic separation circuit to
reduce noise in weak FM stations by a
happy match of conventional high blend cir-
cuitry and interchannel cross-feed at lower
frequencigs. These claims appear to be con-
firmed by our objective measurements
which achieved better than 70 dB mono
separation at 40 dBF and higher and better
than 62 dB channel separation at 30 dRF
and highet.

The maximum performance figures are
greater than those shown on our graph
which are limited by the signal generator
rather than the receiver. The FM linearity is

3 dB from 22 Hz to 16 kHz and channe|
separation better than 35 dB from 100 Hz to
4 kHz. Even the AM performance is rea-
sonably good, being 3 dB down at 70 Hz |
and 3.7 kHz and offering a better overall '
AM peformance than most other receivers |
currently available.

The most outstanding feature of the two
tuners is their sensitivity which no other re-
ceivers in their class has yet bettered.

The subjective performance of the NAD
7155 receiver is positively outstanding. I lis-
tened to it with a wide range of inputs
including CD players (Sony CDP-101), cas-
sette recorders (Nakamichi Dragon), record
players (fitted with Shure VI15-1V and
Audio Technica AT30F cartridges) and 1
listened to speakers including B & W
802Es, KEF 104s. QUAD electrostatics
and even Pioneer electrostatic headphones
The performance was positively exhilarat-
ing until I reached the power limit of the
amplifier, which is typically around the 100
watt level into normal speakers and slightly

more into the KEF 104s.

On a few occasions when listening to
other speakers with even lower efficiencies.
L would have liked a little more power. but
for the vast bulk of my listening the power
handling capacity proved adequate. Whilst
the performance was outstanding with CD
players and record players, it was positively
marvellous when connected up to provide
the audio output from the two stereo VCRs
(see November ET!).

With FM listening 1 was more than a little
surprised when I found the receiver pulled
in five local FM stations without any aerial
attached and achieved maximum modula-
tion sensitivity with only a simple folded
dipole antenna lying on the floor. This sort
of performance has not been achieved by
any other receiver or tuner I've reviewed
and is a measure of the sensitivity of the
input circuitry used in the NAD 7155.

Highly commended
The selling price of the NAD 7155 does not
reflect the ‘no frills’ concept; it is compara-
ble with and in some cases higher than that
from other manufacturers offering similar
output powers from the amplifier stage.
Nevertheless this receiver offers extremely
good RF sensitivity which few other manu-
facturers can equal

If T was to go out and select a receiver for
myself | would be hard pressed to find a bet-
ter unit If you like simple ‘no frills" con-
cepts. then the NAD 715S is most probably
what you have been looking for. If you are
looking for that type of subdued visual im-
pression, combined with exceptional RF
sensitivity, selectivity and particularly good
audio amplification capability, then you
need look no further ®
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NOW PIONEER PUTS TWICE AS
MUCH STEREO FUN IN YOUR CAR.

Now with AM Stereo here,
Pioneer puts twice as much stereo fun
inyour car with the launch of the KEA
433AM Electronic Tune AM/FM
stereo cassette player.

stations to the classics. From talk-
back radio to sports broadcasts,
everything will sound twice as good
because it’s in stereo.

And like all Pioneer
products the advanced

features of the KEA
433AM are equally
brilliant.

From AM/FM stereo,

electronic station preset

PIONEER.FIRSTIN AMSTEREO. ..4 seek, lock in fast

Pioneer has always led the way
in car stereo sound.

From designing the most
advanced tuner/deck combinations,
graphic boosters and power amps to
building the widest range of speakers
in Australia.

KEA 433AM lets you listen to
the widest range of AM and FM
stations in brilliant stereo sound.

From the top rock and roll

* Rec. Retail Price

forward and rewind, auto tape replay
and metal tape facility to a built-in
fader system for 4 speaker control.
You can own the Pioneer KEA
433AM stereo radio cassette for as
little as $349.It’s a small price to pay,
to make everything you listen to in
your car twice as much fun as before.

) PIONEER
The power to move you.
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JVC’s VideoMovie

winter's

FOUR YEARS
morning, [ attended a gathering of the
photographic industry and the opening

ago on a

feature was a very dark and
underexposed, super-8 film of the beach at
Nielsen Park in Sydney. A lovely young
lady, horribly overexposed and probably
goosepimpled in the winter chill, danced
along the water’s edge. In her wake came
a hobbledy-hoy figure with an enormous
video recorder around his neck, grasping
in both hands a gigantic camera. The cord
from camera to the recorder wound
around his legs and he stumbled and fell
while the nymph raced out of sight. Just
then a neat figure with a small super-8
camera appeared. jogging nonchalantly
past the fallen video man to catch up with
Miss Goosepimples and shoot her down
with a long burst of film. This scene came
to mind when I first picked up the exciting
new JVC camcorder, '‘VideoMovie' at the
Perth Consumer Electronics Show. That
monstrous home-video system I saw on
film had been reduced to a single, light
piece of equipment which while not fitting
into the palm of you hand, has a
‘prosthetic’ handgrip and it is easily held
and operated single-handed.

The new VideoMovie GR-Cl1 weighs
under 2.5 kg — a figure which includes
battery for an hour, and a 30 minute
cassette, yet it is only the size and weight
of big racing binoculars. It incorporates a
full video. record-playback system that
will replay on any TV and also dub what
it plays on to any VCR, Beta or VHS!
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camcorder

— gladiator

in the
video

colosseum

Malcolm Goldfinch

A review of the JVC GR-C1 video camera/recorder, released
at the Perth Consumer Electronics Show last August. It's
destined to be the first product to strike a blow to the popular
Betamovie camera/recorder — the other combatant

in the video colosseum.

Film and video, (chalk and
cheese)

There is an enormous difference between
film and video. The heavy video gear,
hanging on the man on the beach equated
with a camera with a sensitivity that would
require film of some thousands of ASA
degrees of speed, a colour and sound film
processing laboratory, (in order to
instantly process pictures) and a projector
and screen, so the photographer could see
the picture he had taken to check and
correct it before leaving the subject. The
videoman carried all of this in two packs,
total weight say 10 kilos.

Nevertheless millions of consumer
dollars worldwide have gone into video at
the expense of photography. Sales of
super-8 film gear to new users are just
about nil. One point missed by the film
people was that the video man's early
morning beach scene would have been
brightly exposed, not dim like the film
man’s. The film man did not know he was

underexposed until the film came back
from processing. Lights to take good video
on the other hand, are quite unnecessary
today.

After the Perth CES show I caught up
with the VideoMovie and made it part of
my family for over a week. Women
accepted it at once, welcoming it as a
wanted, one-piece video, simple and light
like the home camera. They could now
handle a video to record the family
‘golden moments’. Some women are great
photographers for this reason. But some
men (and women) with video knowledge,
were inclined to react more energetically,
and saw it as revolutionary.

The VideoMovie and others to follow
will undoubtedly revolutionise what we
have known as home photography, despite
its price at approximately  $2500
recommended retail. Running costs,
however, are minimal: no developing and
printing charges. If the VideoMovie is a
goer and first sales suggest it will be,




connected to most TV sets for playback . . .

RF unit. This RF converter permits VideoMovie to be
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VHS cassette adaptor. The motorised version

(C-P3/U) can hold a compact VHS-C cassette in
a full size VHS cassette or cartridge for use on a
standard VHS recorder.

VHS-C (compact-VHS) becomes a major
world video format as an add-on to VHS,
just as VCR video only succeeded because
it was an add-on to the billions of TV sets
and their TV stations already in the
marketplace with the service technology
already at hand.

VHS-C’s video niche

It would be misleading to describe the
VideoMovie without first outlining the
entirely new technical environment
introduced by sub-VHS format.

Although the Shogun of world video has
at least decided on the new 8 mm format
tape, JVC, always the revolutionary,
launched the VHS-C (compact-VHS)
format tape, now used in the VideoMovie,
two years ago. The cassette (90 (w) x 60
(d) x 20 mm (h)) is roughly the size of a
20 pack of cigarettes and has a 30 minute
(in PAL) supply of standard VHS tape
inside. The small package is something I
feel the industry has needed for years. As
a past 9.5, 16 mm and super-8 film user I
felt a three minute film was a long time; a
three hour tape, ridiculous for portable
video! You lose whole scenes and never
find them again without long searches. A
whole lot of neatly labelled 30 minute
cassettes would suit most cine users. I can
hear the question, “But what about my
three or four hour timeshift of TV
films?”. Well, VHS-C is an add-on. It is
not intended for timeshift of big
programmes. If you accept that, then

VHS-C becomes a great new cine
medium.
The VideoMovie does not have a

tuner/timer, or the docking facility of the
first 8 mm portable videos announced by
Kodak and Polaroid for delivery sometime
in 1985. The term docking is adapted to
video from spacetalk. It refers to a simple
no-wires method of connection, to help
the technically dyslectic to couple their
portable VCR into the home TV and turn
the portable into a home VCR with

tuner/timer. The logic of this escapes me
as there is a reputed limit of about one
hour for the maximum recording time for
an 8 mm video camera. It is my belief that
VHS-C has not gained worldwide
popularity in the past for the same reason.
It was considered a hopeless timeshift
format. Until now, few saw it as a brilliant
cine format: nothing to do with timeshift.

Oddly JVC’s close associate, National,
has failed to follow with hardware for
VHS-C, where Sharp and Philips have. As
far as I can ascertain, National has no
immediate plans to do so, but during 1985
will announce a full VHS format,
minicamcorder. The ‘mini’ concept will be
limited by the large size of a VHS
cassette, just as Betamovie suffers from
this problem, but it will be interesting to
see what National comes up with.

Easy to use

For the consumer the reason that the
VideoMovie is such a leap ahead from the
add-on Betamovie, is not only because
you can see the video you are taking in a
TV viewfinder as your shoot, but also the
instant playback available anywhere there
is a convenient TV set.

One novel activity the VideoMovie
allows is to screen what you have taken on
a TV, while recording another copy on
the VCR. I found this simple and easy to
do. It works on all formats of VCR, Beta,
2000, U-matic or even TV studio gear. All
that is required is that you carry in the
pocket or bag, a black box RF unit with
connectors, smaller than a cigarette pack.
Connectors go from the unit to the
video-out port on VideoMovie, where it
also gets power, and to the TV aerial
input. An RF modulator for video and
audio, it converts video and sound from
the VideoMovie to a UHF TV signal with
adjustable frequency to avoid local
channels. A second port is for the TV
aerial to be plugged into the unit and a

.switch allows either VideoMovie or TV

input to the VCR. This signal is tuned by
TV or VCR in the normal way.

But the VHS-C 64 dollar question in the
US is, “Okay, I would like to play VHS-C

shots on my, or my friend’s home
VHS-VCR: how?”
Answer, “No problem. JVC has

produced one of those gismos that makes
a messy conversion a slick trick”. The
C-P3/U adaptor is the same size as an
ordinary VHS video cassettte and looks
like one without tape spools. The VHS-C is
easily placed inside it and as the catch
snaps shut it comes alive in your hands.
Inside a tiny motor whirrs; levers open the
compact cassette, remove the tape and
spread it out, a pointer on a dial shows
progress and as you watch, it become full
VHS format compatible. It takes four
seconds for the metamorphosis and plays
back or records like a normal video
cassette on any VHS video. To change
back, the catch is pushed and again the
battery motor reverses the process; the lid
opens for removal and a red wedge comes
out the side to prevent accidental insertion
without a VHS-C inside. It is a fun thing
to use.

Existing VCR owners not anxious to
duplicate their machinery just to go
video-portable will find the VHS-C
adaptor a useful piece of equipment.

Editing out the inevitable flub or dull
bit while making a dub is fairly easy also.
Just put the copying VCR in and out of
pause in the record mode, copying only
the scenes played on the monitor which
you wish to retain. Editing is one of the
great opportunities of video and often
overlooked or regarded as too hard, and a
small loss in quality, if good machinery is
used, is far outweighed by the tight
professional result.

VideoMovie specifics

The JVC VideoMovie at first looks to be
an ordinary video camera. A small
window revealing a tape spool gives the
secret away. It is a ‘camcorder’, a
combined videocamera and VCR.

In size, the VideoMovie is less than
many of the videocameras I have reviewed
recently. With lens-hood, TV finder and
battery it measures 17.5 (w) x 13.6 (h) x
34 (d) cms. It comes with a shoulder
rest/strap; conveniently, it hangs lens
down and is not very cumbersome. Nett
weight of the VideoMovie is specified as
1.9 kg! On my balance it weighed 2.25 kg
with shoulder frame and carry strap, but
without battery or videocassette. With
245 gm for a 1 hour battery and compact
cassette at 15 gm, it was all up less than
2.5 kg! A Betamovie with battery and 130
minute video cassette and no auto focus
weighted in at 3.06 kg. Combining full
videocamera/VCR features and VHS
compatibility, the VideoMovie represents
a clear breakthrough in weight, size and
convenience. Is it therefore reasonable to
expect some serious quality compromises? P
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Under test, using as benchmarks my lab
monitor system, there were some faults,
but not of great importance. The quality
of replay from the VideoMovie via the
blackbox RF converter was not top
quality, but better than many economy
videocamera/VCRs 1 have tested. Using
the direct video output by BNC connector
to monitor, it was of a very good standard
and marginally better again when I tested
the video on compact cassette, played
back on my ‘benchmark’ VCR by using
the adaptor C-P3/U. 1 doubt if the loss of
definition compared to top video systems
would be detectable on average home
TVs.

The secret of the VideoMovie’s size and
weight lies in the entirely new head drum
and loading system which has been
reduced by one-third in diameter. The
VHS signal pattern has been maintained
by a revolutionary 4-head sequential
recording system and a new 270 degree
wrap/parallel loading system. Full marks
to JVC!

The features in VideoMovie are really
‘state of the art’, with very good auto or
manual white-balance with three hour
memory to hold setting. It also includes iris,
auto and manual, coupled to the high band
saticon half-inch camera tube with a high
sensitivity and a low level select, for colour
down to a minimum of 15 lux with little lag
(trails from bright lights on black back-
ground).

The viewfinder is detachable and as a
half-inch screen CRT, it shows over the
video picture, computer style function and
warning messages, as well as date titling.

The lens system is a small but efficient,
/1.2, f=8—48 mm and 6:1 + macro with
power zoom, daylight or tungsten filters
and tripod mount.

VCR functions are full scale and at
your fingertips. Every stop is auto-back-
spaced for clean cuts. An automatic
recording-lock system allows power
conservation without editing loss. The
‘review’, a flash of a few seconds in the
viewfinder showing the last take is almost
an essential (but only included in the best
video systems).

The two way shuttle search is also a
great feature in playback and can be
operated with the VideoMovie at eye-level
during takes to check results. The light
weight and shoulder frame allow the
VideoMovie to be left at eye-level for long
periods without fatigue. Shoulder and
head-rested shots are many times more
steady than shots with a hand-held
videocamera.

Many accessories
Making semi-essentials accessories allows
cost control of the initial purchase but
they should be continually reviewed by
owners. Your video can be only half alive
without a good range of accessories.
Batteries are important components for
video and the VideoMovie has an option
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of battery packs. One is approximately 30
minutes and the NB-P6U is 45 minutes. In
practice 1 found it more like 60 minutes.
They are very light and small: 0.245 gm.
You could carry several in the pocket or
bag. The AA-PIEG charger will run the
VideoMovie without battery as well as
recharge. A very small BB-P1EG charges
batteries only. They take only about 30
minutes for a charging. A great feature is
that these very thin batteries easily slide
on or off the back of the VideoMovie or
charger and lock firmly. No more
flapholes to find, or wrong way ups and
arounds.

The black box TV/RF unit, shoulder
frame and carry strap, also the VHS
cassette adaptor, have been described as
essential parts of the Videomovie; there is
a car battery adaptor, pause remote
control and super directional microphone,
extension cable, as well as the usual BNC
and TV connector cords.

The VideoMovie is housed in a port
wine coloured carry case with a black soft
moulded interior to nest in the camcorder
and all its main accessories, safe from
shock and lockable from little fingers.
There are handles top and side.

The last thing you would expect in a
hand-held camcorder is a very
comprehensive titling system, but this is
just what VideoMovie offers. It is a light,
small unit that shoes on to the top of the
camcorder and looks like a pocket
calculator. It offers some of the most
sophisticated character generation 1 have
seen in video; 46 different characters and
time, set Dymo fashion, date stopwatch,
lap-time. Titles can have 60 characters per
frame and 14 pages of text can be
memorised, one for date, lap-time and

title, seven for standard titles, four for
zooming titles, and two for scrolling titles!

If that is not enough, you can
reduce/enlarge and move them to a corner
of the screen where they do not cover the
bride and groom’s kiss.

Summary

There is no way that the advent of JVC
VideoMovie can be described as other
than a revolution in video. Radio was
never really portable before the transistor
and neither was video really portable
before this one piece camcorder. Getting
all video's technology into something
similar to a lady’s handbag, and no
heavier, when only six years ago it
weighed over 10 kg, must be one of the
great technical feats of this century. JVC
has again shown the way and unless they

can patent size and design, the
competition is so fierce others must
follow.

Eight mm video camcorders are close and
sizes may be smaller and lighter, but will
the features match VideoMovie? One
great feature is the compatibility with
many millions of the VHS-VCRs all over
the world. The Pathe 9.5 mm home movie
film with centre sprocket holes dominated
home movies in the 30s, until someone
showed you could expose half the
commercial standard 16 mm film with
8 mm frames, then turn it over and expose
the other side in the opposite direction.
The processor then split it in half and you
got twice the length back. The cheaply
available standard was 16 mm film. Soon,
pre-split 8 mm film was the big seller and
9.5 mm with a better format and bigger
frames vanished. “‘Look behind to see
what may be just ahead.” (
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SPECIAL ETI SURVEY

CROs

Jon Fairall

— a closer look

ETI's mega CRO survey — all the cheapest CROs plus a bit on

how they work.

THE BEST PIECE of test gear ever in-
vented is the human brain. It’s flexible,
transportable and extremely cost effective.
Certainly, if you can’t use it you'll have dif-
ficulty using anything else.

It does have a few disadvantages though.
For one thing, it can’t sense electricity
directly. You can’t hear electricity, or see it,
and feeling it could be an extremely termi-
nal sort of test. That’s where a CRO comes
in.

A CRO is a device to allow you to see
what’s happening within a circuit. Used
properly, it’s an extremely powerful piece
of equipment.

The basics of CRO operation have been
dealt with before, both in this magazine and
in numerous other articles and text books.
In this article we want to take a more in-
depth look at certain parts of a CRO. We
have also constructed a table of most of the
cheapest CROs available in Australia at
present, together with some of their more
important features.

Triggering

The purpose of a CRO is to ‘paint’ a wave-
form on the screen of a cathode ray tube
(CRT). The vertical movement of the trace
is arranged to be proportional to the voltage
level of the input signal. The horizontal
position of the trace is made proportional to
time, so that a graph is plotted showing volt-
age against time.

The horizontal ‘timebase’ movement of
the trace is achieved by feeding a sawtooth
waveform of known slope to the deflection
plates. This makes the trace move steadily
across the screen from left to right. When
the trace gets to the right hand side of the
screen the beam is turned off (blanking) and
moved rapidly back to the starting point
again (flyback).

These two functions, the vertical and
horizontal deflections of the trace, must be
synchronised to present a meaningful pic-
ture on the screen. To see why, imagine
what would happen if we tried to input a
simple sine wave with no synchronization.
The trace would oscillate up and down the
screen under control of the input, while at
the same time racing backwards and for-
wards across the screen under control of the
timebase. If the timebase was set to be slow
we would see a vertical line moving slowly
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from left to right. If it was fast we would see
a broad band, it’s width determined by the
eak to peak voltage of the input.

But if the two were synchronised so that
the timebase was locked to some exact mul-
tiple of the input frequency, then the trace
would move through exactly the same path
again and again. The sine wave would be
drawn on the screen, an exact replica of the
voltage on the input.

The process of synchronising the horizon-
tal and vertical defections of the trace is
known as triggering. Triggering is achieved
by taking some of the signal being applied
to the vertical amplifier and applying it to a
gate circuit.

When this signal reaches some preset
level the gate circuit emits a pulse, which
starts a sawtooth generator running. This
sawtooth is the controlling voltage for the
horizontal deflection.

The exact speed at which the sawtooth
generator runs is set by the time/div switch
on the front panel. The level at which the
triggering circuit fires a pulse to start the
sawtooth generator is also set from the front
panel, by a control usually labelled ‘Trig
level’ or somesuch.

This system works well provided the sig-
nal on the input is reasonably uncomplicat-
ed. If it is a simple sine or square wave the
CRO will provide a picture with the trigger
level set anywhere within the peak to peak
voltage of the input.

But this basic triggering circuit is not fool-
proof. Bear in mind that it is set up so that it
fires the timebase, waits for the flyback,
then waits for the voltage level to cross a
certain threshold before starting the time-
base again.

If the signal is not a simple repetitive
wave, it can fool the trigger circuit in a
number of ways. Perhaps the simplest is a
complex wave where two or more waves of
similar frequency but different amplitude
are summed together.

In Figure 1, notice that when the trigger
is set at level Y, and the sweep only runs to
Z, it will provide trigger pulses both at
points B and D. The trigger will not fire at
C, since it is sensitive to the direction of the
input, as well as its level. This can be con-
trolled with the +/— switch on the front
panel.

As a result two waveforms will be painted

on the screen. First it will trigger at B, and
run through to Z. Then it will look for the
next negative going crossing of the trigger
level voltage, which occurs at point D.

The resulting picture is shown in Figure
2. Note that if the timebase is shortened or
lengthened, other combinations are possi-
ble. However if the trigger level is moved
up to X in Figure 1 then triggering must
take place unambiguously at E or F.

Of course, a waveform can be complex in
other ways. A pulse train, for instance,
could consist of a repeated but irregular
sequence of marks and spaces, as in Figure
3. Assuming the first trigger point is at A,
and assuming the timebase is set to sweep as
far as the line Z, the next trigger point will
be B. Once again, this will result in a con-
fused image on the screen.

One way of curing this problem is to ex-
tend the timebase so that it falls around D,
in which case it will trigger at C. If, for some
reason you don’t want to do that, another
very useful function is available. This is the
‘hold off® function. It actually stops the saw-
tooth generator for a suitable interval, to
prevent retriggering. In Figure 3 this would

be the time period between Z and D.

Delay

It often happens that the most interesting
part of a signal can’t be seen with sufficient
detail in the normal display mode. This
might be something like the ringing that
occurs when a voltage level changes
dramatically, as it does in a pulse train. (See
Figure 4.)

One way of getting a closer look at any
given point on the display is with the trigger
delay and magnification functions. The
delay holds the sawtooth generator for a
period of time determined by the user, be-
fore releasing it to run normally. The effect
of this is to move the displayed waveform to
the left. The magnification just speeds up
the trace, thus spreading it out across the
screen.

When these two functions are used to-
gether the result is to magnify any given
piece of the trace for closer examination.
Some CROs make it possible to observe the
entire trace on one channel while using a
delay function of the same input on the
other. Sometimes the area under inspection
is highlighted, so that it is possible to pre-
cisely select a particular area for inspection.

Most CROs give the user a selection of
the way in which the trigger circuit is con-
nected to the input. Commonly, a choice of
ac, dc, hi-pass, low-pass and TV input cou-
pling is provided.

AC and dc are self explanatory. Hi-pass
and low-pass filtering are there to prevent
noise from causing false triggering. TV is
used to optimize the trigger for looking at
TV signals, either frame or line. A special
TV input is used because TV signals form a
difficult subject for CROs to latch onto, but
at the same time are very common. Using
the TV setting in conjunction with the time-
base delay control, it’s possible to look at
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Figure 1: An imegular waveform applied to the input of a CRO. The horizontal lines are the trigger levels.

both frames and any of the lines within the
frame.

Multi-trace operation

It’s difficult to find single trace CROs these
days. In fact there are only seven out of 64
in our survey.

There are two ways multiple traces can be
displayed on the screen. One is the multi-
gun approach, in which one input is fed to
one gun where it forms an image in the nor-
mal manner, and the second input is fed to
another gun to form a second image in the
same way. This method is expensive, but it
does result in very high quality CROs.

A more realistic alternative is to use one
gun and one electron beam to form two
traces. This is done in a number of ways.
The trace can actually paint alternate lines
on the screen, first doing channel 1 and then
channel 2 and back to one and so on. This
option is selected with the ‘Alt’ (alternate)
switch. Another method is to switch rapidly
between both traces. This is called ‘Chop’.

All these modes of operation have advan-
tages and disadvantages. For a given accel-
eration voltage, the multigun assembly
gives the brightest display. It also operates
completely independently of the frequency
of the signals being displayed.

On the other hand, the single gun pattern
is significantly dimmer when displaying two
traces, other things being equal. It has to
be, since the trace must now cover twice as
much area as before — or if you like, it only
spends half its time on each trace. Natural-
ly, this problem gets worse the more traces
there are.

Of course, other things are seldom equal.
The accelerating voltage can be increased in
multi-trace scopes to allow for the dimming
of the screen. As a result single gun scopes
are the standard and multiguns a rarity.

There are two other modes of operation
that appear on most CROs. These are the
‘Add’ and ‘Sub’ functions. When either of
these is engaged, the two inputs are added
or subtracted and the resultant displayed on
the screen.

There are a number of specialist applica-
tions where these functions can be useful
One rather more general one is in noise can-
celling. Figure 5 shows a pulse train riding
on a 50 Hz mains hum. If the mains hum
can be introduced into the second channel
and then subtracted from the first, the result
will be waveform C.

Strictly speaking it is not necessary to
have both an add and subtract function.

SRR

Figure 2: Display resulting from setting the
trigger level too low on a complex waveform.

goes before it can register as more than a
flash of the trigger lock LED. What is re-
quired is a storage CRO. This is a type of
CRO that allows you to retain an image of a
single transient event.

There are a number of ways this can be
done. The cheapest, and historically the
first, method is the variable persistence
CRO. Visual persistence is the name given
to the phenomenon that allows you to see a
moving spot as a line (or indeed, a succes-
sion of still images in the movies as motion.)

The phosphors that coat the inside of the
CRO screen have a definite persistence as
well that aids this effect. That is to say,
when illuminated by the electron beam they
do not immediately switch off once the
bream has passed, but remain glowing for
some small finite time.

It is possible to vary this time to quite a
large degree. The result is that a semi-
permanent record remains of the path of the
trace. Naturally this is continually updated

TIME BASE

——feme—

Flgurel3: An irregular square wave presents a very difficult subject for a CRO trigger circuit.
In this instance there is a definite sequence and it Is possible to see some order in the madness.

Figure 4. Close up of one of the pulses in the
pulse train in Figure 3. Notice that the rapid
and near instantaneous transition from lo to hi
level leads to ringing in the output circuits. This
can be a source of problems, leading to false
states being generated in digital circuits.

most CROs have the facility to invert one or’

both traces, so it is always possible to imple-
ment a subtract function by inverting one of
the channels and adding.

Storage
There are a number of very important appli-
cations where we wish to record the re-
sponse of a circuit to a non-repetitive event.
An explosion, the closing of a switch or any
other form of one-off transient are
examples

A normal CRO is nearly useless in this
type of application. The event comes and

A=B+C

UUUUUE

Figure 5. Information riding on some 50 Hz hum.

there are facilities to turn the trace
completely off when the CRO is operated in
this mode, to avoid oblitering the wanted
waveform.

In fact it is often possible to operate in a
single-shot mode. When this function is en-
gaged the trace will make only one sweep
after the trigger circuit has been activated.
It must be manually reset in order for the
next line to be displayed.

This mode, together with variable persist-

ETI February 1985 — 41



1 q ';7?‘;

SPECIAL ETI SURVEY

ence, makes it possible to capture very short
events. However it is done at the cost of
turning the screen accelerating voltage up to
abnormally high levels. This has all kinds of
unacceptable consequences for the life of
the display, so other methods of achieving
the same end are preferred.

The modern solution is digital storage.
This involves the sampling of the input
waveform at a predetermined rate, usually
several hundreds of kilohertz, and the
subsequent re-display of the same. This sys-
tem involves no special manipulation of the
screen at all.

The input is converted into a digital
word, eight to twelve bits long, and stored
in on-board RAM. The display then effec-
tively is used to read out the contents of
memory.

The accuracy with which digital storage
can work depends on the size of the
memory available, and the rate at which the
analogue to digital conversion can be made.
It’s usually quoted in terms of words, each
word consisting of a sample or description
of the voltage level at a particular point
across the screen. Figures of 400 words are
common for the types of CROs in this
survey.

Sweep magnification

Sweep magnification is another useful func-
tion for examining portions of the waveform
in greater detail. We have mentioned it be-
fore in connection with trigger delay and
this is without doubt its most profitable use.
However, it is common to find magnifica-
tion even on CROs without any of the fan-
cier functions. Usually, this will be of the x5
variety, although there are some with x10
and even x100.

All of these work by stretching the time-
base, so that it appears that the screen is
just a small window into a portion of the
whole line. The big disadvantage with using
magnification is that it results in a dimming
of the trace.

There have been some modifications re-
cently to this basic idea. One of these is the
‘Mix-Mag’ function, in which it is possible
to extend part of the trace while leaving the
rest as normal.

Component testers

Component testers are on optional extra
that plug into the input of many different
types of CRO. One CRO in our survey has
a tester built in. Generally they work by
passing a variable current through a compo-
nent and measuring the voltage across it.
The tester sends a trigger pulse to the time-
base to synchronise the timbebase with the
current test.

The result is a series of characteristic pat-
terns on the screen for given types of com-
ponent. A resistor shows up as a straight
diagonal line — a perfect geometric expres-
sion of Ohms’ law. A capacitor is an oval
sloping from bottom left to top right, and an
inductor slopes the other way around.

Semiconductors have their own individ-
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Figure 6. Output from a component tester. The
horizontal axis should be interpreted as current,
vertical as voltage.

ual shapes. Diodes tend to show flat traces
in their cut-off regions and vertical traces as
the junction barrier is overcome. It is possi-
ble to generate a whole family of character-
istic curves for a transistor using one of
these devices, as we've done in Figure 6.

Bandwidth and risetime
Probably the most fundamental measure of
the quality of a CRO is the bandwidth of the
vertical amplifier. As with most other de-
vices it is measured at the —3 dB point, i.e:
the point at which the amplitude response is
0.707 that of the maximum response. (See
Figure 7.)

Risetime is a closely related figure. It tells
you how long it will take the amplifier to go
from 10% to 90% of the full value of an in-
stantaneous change in voltage applied to the
input. So it’s a measure of how fast the out-
put of the vertical amplifier can track the
input.

In the case of a sinewave these two fig-

3dB

|+ BANDWIDTH ———w| FREQUENCY

Figure 7. Frequency response versus frequen-
cy. This is the definition of bandwidth used in
most ac circuits.

ures would represent difterent sides of the
same coin, related by the formula

tr = 0.35
bw

However, it’s not difficult to imagine wave-
forms where this is not the case. A square
wave for instance, may have a very low fre-
quency but extremely fast rise times.

In cases like this there is still a very close
relationship between the two. The quickest
way to explain it is to use Fourier analysis, a
mathematical technique that starts from the
premise that any repetitive waveform can
be expressed as the sum of a number of sine
waves. Using Fourier analysis it turns out
that some quite complex looking waves can
be expressed as the sum of a small number
of sinewaves. A good approximation to a
square wave can be had by adding together
just three sine waves, the first three odd
harmonics, i.e: a sine wave of the same fre-
quency as the square wave, plus ones of
three and five times this frequency.

This leads to a rough rule of thumb when
ordering a CRO. Buy one with a risetime
equivalent to a bandwidth at least three
times faster than the fastest square wave
you are ever likely to need.

Of course, in all of this we have been con-
sidering the bandwidth as it applies at the
input of the CRO. In practice, you don't
have access to the CRO inputs so much as
the CRO probes. In reality then, we need to
consider the performance of the CRO in-
cluding the probes.

As a matter of practical fact the probe
leads can have a very real effect on CRO
performance, especially at high frequencies.
The input resistance and capacitance,
should be of a similar magnitude to the
input specifications of the CRO to avoid
degrading the performance of the whole
measuring system.

To put some numbers on this, it's worth
memorising the formula:

Tr = 2.2RC

where R is the input resistance of the probe
in parallel with the output resistance of the
source, and C is the probe capacitance. Tris
then the rise time of the measuring system. »
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The survey

We have arranged the 64 cheapest CROs
we could find in price order. This is not an
absolute ranking, because prices can be sub-
ject to fluctuations for all sorts of reasons.
So a few words of caution: firstly, these
prices do not include sales tax. If you have
to pay it, add 20% for the government.

Secondly, some manufacturers include
the cost of probes in their price while others
don’t, so you have to make allowances for
that (+$50 for a decent set). Thirdly, in the
nature of the case, this is a very competitive
market place, so special offers and deals are
likely to abound. Confirm the prices of all
the models you are interested in before
making a decision. And don’t be afraid to
haggle.

Having said all that, though, the table
probably gives a pretty fair indication of
what you can get for your money. As far as
we are aware it is a comprehensive look at
the market below $2500.

The only omission is kit CROs. These
usually sell for around $220 from Dick
Smith, Jaycar, Altronics and other hobbyist

supplies. We have restricted our table to,

CROs you can buy ready to run.

1 behieve you’'ll find it interesting reading,
even if you are not actually going to rush
out and buy a CRO. The big surprise is just
how cheap things have become over the last
few years. The market starts at just $256.
For $450 you can get a very respectable
20 MHz CRO. That would be sufficient for
most hobbyist applications, including TV
and digital troubleshooting. For less than
$500 you can obtain models with timebase
delay

If you have a little more money, notice
that digital storage is now available for as
little as $1678. In fact, two different models
of digital storage CRO and one variable
Persistence CRO are available for under
$2500.

It doesn’t seem to be true that cheap
CROs are necessarily lacking in quality,
either. At least two of these surveyed have
satisfied stringent military requirements
the BWD 835 is in service with the RAN
and the Kikusui COS 6100 with some sec-
tions of the US Military.

The movers and shakers

The makers and distributors have been
listed in the first two columns. We use the
term ‘maker’ rather loosely. In the nature of
the case oscilloscope manufacture is a fairly
incestuous business, so it can be difficult to
establish just exactly who does what, and
where.

There was a rumour doing the rounds
that there was one big factory somewhere
between Tokyo and Seou! where all the
Asian CROs come from. But it was only a
rumour. We do know that Aron, Applica-
tion, Hang Chung and Meguro all refer to
the same beast in different clothing. Others
may be in the same boat.

One company does stand out from the
rest, and that is Kikusui, a Japanese manu-
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facturer which aims to take over from Tek-
tronix as the biggest maker of CROs in the
world. For the last few years they have been
marketing aggressively in the USA, particu-
larly at the low cost end of the market with
the results you see in the table.

Surprisingly enough, the distribution sys-
tem seems relatively well ordered. A few of
the big manufacturers distribute their own
product, as does the only Australian maker
in our survey, BWD. Otherwise, the distnb-
utors are the familiar ones who dominate
the electrical market place for all sorts of
products.

The only slight confusion you might find
springs from the fact that both Emona and
Dindima distribute Kikusui CROs. Their
price structure tends to be somewhat differ-
ent so it’s worthwhile making a comparison
before selecting.

The table

In all cases technical specifications are those
that appear in manufacturer’s data. It was
obviously impractical to test them all our-
selves. You may feel inclined to take certain
figures with a pinch of salt.

In any event, the bandwidth figure is
taken at the claimed —3 dB point, and rise
time represents the time taken to rise from
10% to 90% of final value. In our survey we
found values between 5 MHz and
100 MHz. This should be sufficient to cover
most applications outside some rare high

frequency situations.

The maximum and minimum values of
sensitivity for both amplifier and timebase
are taken from the front panel labelling on
all the machines. In general these will be ex-
tendible by five or sometimes ten with the
magnification function.

Where available we have included the
maximum permissible input voltage and the
input impedance. This may be also be ex-
tended with the use of appropriate probes.

We have also included a column for the
accelerating voltage used in the CRT. This
is of some value when assessing cheap
CROs, because it gives you some idea of the
brightness of the trace during operation. As
a rule of thumb when the voltage drops
under 2 kV, you will have difficulty seeing a
timebase running at 1 us or faster.

In the remarks column we have included
some of the extra facilities that can justify
some CROs being more expensive than one
would expect given their bandwidth and
number of channels. Such things as delay
lines, component testers, portability and
storage facilities come into this category.

References

ETI April 84 — Bandwidth, probing, and precise
Interval measurements — goes Into probe consider-
ations in some depth.

ETI December 79 — The ubliquitous oscilloscope
— looks at the fundamentals of how a CRO works.

ETI January 79 — Use a scope — why you need
one. ®

DISTRIBUTORS INDEX

Altronics: Stirling Street, Perth WA
6000. (09)328-1599. Supplies a Goodwill
CRO in kit form.

BWD: Miles St, Mulgrave Vic 3170. (03)
561-2888. Australian manufacturer and
distributor.

Dindima: PO Box 106, Vermont Vic
3133. (03)873-4455.

Dick Smith Electronics: PO Box 321,
North Ryde NSW 2113. (02)888-3200.
Supplies a kit CRO.

Eiectrical Equipment: 192 Pacific High-
way, Arncliffe NSW 2205. (02)597-1155.

Elmeasco: PO Box 30, Concord NSW
2137. (02)736-2888.

Emona: 1st Floor, 720 George St, Syd-
ney NSW 2000. (02)212-4815.

Hewlett-Packard: 31 Joseph St, Black-
burn Vic 3130. (03)895-2895. A manufac-
turer of a fine range of oscilloscopes. Un-
fortunately all out of our price range.

Jayear: 117 York St, Sydney 2000. (02)

267-1614. Another hobby supplier with
kits available.

Parameters: 41 Herbert Street, Artarmon
NSW 2064. (02)439-3288.

Paton Electrical: 90 Victoria St, Ashfield
NSW 2131, (02)797-9222.

Phllips: 25 Paul St, North Ryde 2113.
(02)888-0443.

Scientific Devices: 2 Jacks Rd, South
Oakleigh Vic 3167. (03)579-3622.

Standard Communications: 6 Frank St,
Gladesville NSW 2111, (02)816-4755.

Tektronix: 80 Waterloo Rd, North Ryde
NSW 2113. (02)888-7066. Probably the
biggest oscilloscope maker in the world,
with some high quality products available.
Unfortunately, it was all too expensive,
and none of its CROs were included In
our sample.

Vicom: 68 Eastern Rd, Sth Meibourne
Vic 3205. (03)62-6931. Distributes a
number of makes and modeis of CROs.
Unfortunately, no details were forthcom-
ing before we went to press.
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aftention. | am impressed with
your service.”

M.F. Pomona, Qld

“'Thanks to your speedy service
| received the goods sooner
than you realised!”

M.K. Mt Isa, Qid

“Thank you indeed for
our
excellent Mail Order Seryvice."

D.C. Brisbane, QId

and here’s why we’re No 1:

Over the years we have seen numbers of small
electronics retailers try to turn their hand to mail
orders: and after just a few orders they're suddenly
justified in claiming they’re ‘number one'.

We have a few people who would disagree: over
350,000 in fact. For that is the number of people who
have placed their trust in the company they know is
number one: Dick Smith Electronics.

Inthe interests of faircompetition, we'd like to pass on
a few tips from our sixteen years of experience:

@ Stop using hand written invoices covered with
illegible scrawls. Instead, invest half a million dollars
in an IBM System 38 Computer with a team of
programmers, 12 months planning and finally an ‘on-
line’ mail order department. Clear, concise and
detailed information - what the customer wants. Just
like we do!

® When customers send in too much money don't
return a scrap of paper in their order with the amount
on it. They could lose it! Instead, use your on-line

system to itemise any credit on the invoice and then
automatically deduct it from the next order.

@ If you run out of stock don't just scrawl‘out of stock’
on the order. Put it on back-order, inform the
customer of the delay and check all back-orders daily
until the stock arrives. When it does, post it out at no
extracharge. It's expensive, butit's thetype of service
you should offer. Just like we do.

@ Support your mail orderdepartment with atleast $5
million worth of stock and surround with 150 skilled
people all geared to provide the customer with the
best possible service. Just like we do.

® Ensure that you despatch all orders within 24 hours
of receipt: no-one wants to sit around waiting weeks
forthe goodstoarrive. If there mustbe a delay, tellthe
customer why. Just like we do.

® And occasionally when you make a mistake - and
you will (you're only human) be strong enough to
admit it. Just like we do.
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L A | L A2 1 1 ' i A A A A A 1 A 'l

Ay ORDER FORM

()

24 HOUR DESPATGH
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PO BOX 321 NORTH RYDE, NSW 2113 Phone Enquiries: (02) 888 3200
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Pack & Post/Freight:
(Registration):
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Less Credit:

TOTAL $

MINIMUM ORDER $5.005
14 DAY MONEY-BACK GUARANTEE




EQUIPMENT REVIEW

Some time ago ETl was asked to review some NiCad batteries
by a local agent, Power Sonic. Well, that is a bit of an odd
request, and not one which can be done quickly, it turns out.
Nevertheless, here is the result, and we trust that it is

informative.

‘POWERTO T

Jonathan Scott

PEOPLE”

WHAT ARE THE meost interesting attri-
butes of a battery? Well, some idea of the
capacity of a cell (i.e: the actual amount of
energy delivered per charge) is important.
Also the span of the cell (i.e: the number of
charges it will deliver before expiring) is
important. These two are, of course, relat-
ed, as will be shown, for the capacity varies
with age, measured in time and usage. In
addition some measure of how much pun-
ishment a cell will take would be informa-
tive. Availability of the less usual sizes and
shapes is a final factor of concern to people
who want custom cell configurations or
whose gear does not use the ubiquitous
‘penlite’ (AA) cell

The latter requirement is easily summed
up, for Power Sonic offers a large range of
cells: the standard penlite (AA) cell, C cell
and D cell; the AAA cell which is thinner

than the AA, the N cell which is both thin- |
ner and shorter, the 2/3A A which is not sur- | intended as memory backup cell packages.

prisingly 2/3 as long as an AA; a cell called
the ‘SC’, which is a short C cell (clearly) and
a short D cell, you guessed it, the ‘SD’.
There are also the F cells, which are long D
cells.

In addition to the above range of stand-
ard cells Power Sonic offers the C cells and
the short C cells in a fast charge type, and
AA, 13AA, SC, C and D cells in high tem-
perature types. We reviewed only the stand-
ard sorts, so we cannot make any comments
on the special types mentioned last.

Cells can be purchased by OEMs in any
configuration required, all welded together
and encapsulated on heatshrink envelopes,
if so desired. This facility is very useful for
manufacturers who wish to minimise bad
connection problems and/or prevent acci-
dental mixing of old and new cells in their
equipment, etc. Certain cell combinations
are available with PCB mount connections

While this is probably of little interest to
individuals, it at least indicates some serious
commitment on the part of the local people

Capacity

Initially we verified that the cells delivered
their quoted capacity. This they all did, with
some in hand. The capacity of a battery is
usually measured in Ampere-hours, or Ah.
For a moment let us measure in milliWatt
hours per cubic centimetre (mWh/cm?)
which is a method more often used to com-
pare batteries of various types, because it
reflects the energy stored per unit volume.
The PS cells were quoted as having between
50 and 85 mWh/cm?*, which is pretty stand-
ard. It rises from the minimum with the
smallest cells, because they have a lot of
case per unit of active ingredients, to the
maximum with the F and D cells, which are
pretty hefty and have a lot of insides for the
case. By way of comparison, a lithium cell

Figure 2. Destructive test of a 1/3AA, 110 mAnh, cell.

Figure 1. Life of an AA cell at the 2 C rate.
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POWERSONIC NICADS

Distributed by: Powersonic, Shop 43, 61-
89 Buckingham St, Surry Hills NSW 2010.
(02)699-2722.

Prices: AA (500 mAh) $3.30

(r.rp.)

(inc. tax) C (2 An) $9.40
D (4 Anh) $15.90

might have as much as 800 mWh/cm® (the
spec for Hellensens cells, 1983), while a
sealed lead acid type offers typically up to
55. The PS AA cell we tested first was
specified as offering 70, but delivered
80 mWh/cm?. (All the tests, we should note
here, were carried out in a room at 25°C, at
the 10 hr rate, unless specified otherwise.)

Back to familiar Ah. The 500 useful
charges which you may see quoted in adver-
tissments for NiCads seemed to us to be
very optimistic. If a penlite cell was to be
charged and discharged at the recom-
mended rate (14 + 10 hrs) this lifespan rep-
resents 500 days of continuous testing. Even
ETI’s enthusiasm does not stretch to over a
year and a third per cell. It was thus decided
to do only a couple of cells, and to both
charge and discharge them at a fast rate —
say 1 amp. This represents really working
them hard indeed! The results are shown in
Figure 1. Ignoring the small variations, it
can be seen that the cell started at just over
the 500 mAh quoted, rose to about 600
mAh, and did not fall to 500 again until
about cycle 300. The average capacity (the
integral under the curve) did not fall to
500 mAh until almost 500 charges (at the
accelerated rate!) had elapsed. We have not
done this to another brand for comparison,
but we figure it is pretty good. The small
aberrations in the figure will be discussed
shortly — they have been deliberately
included to indicate certain responses to
abuse. Cells not subjected to the odd cir-
cumstances produced similar results to the
one whose graph is shown.

Thrashing!

Next we decided to see what kind of thrash-
ing a cell can take. We noted in the litera-
ture that cells below C-size could take fast
charging, by which the manufacturer means

Boiled. The 1/3AA cell destructively tested lost its |
‘innards’ harmlessly via the end seal.

|

Savnliw) Nncharguatibe
Psicdnod € cetovmbaseon WmsSmose

about double rate. We had run the penlite
at the 2 € rate, which means it would be
expected to discharge in half an hour if it
were ideal. Ratings usually assume the C/10
rate, or discharge over 10 hours; 2 C is 20
times overspeed already. Although we did
not do a comprehensive test (that is, work
the cell to complete death) we noted no
serious deterioration over tens of charges at
4 C. At 10 C, however, a cell overheats. It
appcars to be as we suspected — it is the
heat that boils the internals and breaks the
seal which brings about the demise of a cell.
At 10C a PS-13AA, rated at 110 mAh,
died quickly, exuding its lifeblood swiftly
but harmlessly. So we have verified (in lim-
ited trial) that the cells will run quite hap-
pily at 2 (t or twenty rated, but that they
will die by overheating at 10 C.

It should be noted here that the cells are
rated up to 45°C charging and 65°C dis-
charging. The lower charging temperature
is because more power is dissipated when
charging. When nearing full charge the cell
dissipates what energy it cannot assimilate
as heat, requiring greater dissipative capa-
bility for the same internal temperature.

Thus the above operation at 2 C has
assumed that you will be careful not to
overcharge the call. What does happen if
the cell is overcharged by a factor of two,
provided that the seal is not badly ruptured
and the contents escape? What happens if
the cell is discharged to less than 0 volts,
such as might happen if one cell in a stack
has less capacity than the others, and is
reverse charged by the others stil! discharg-
ing? These two conditions were simulated
on the cell whose ‘lifeline’ is pictured in
Figure 1.

At the point marked A, or rather
between the discharge capacity plots at
either end of the short jump, the cell was
doubly charged and rested until quite cool
(overnight). Its temperature exceeded
60°C, but did not give indication of gassing.
As you may see from the graph it exhibited
elevated capacity for some charge cycles af-

terward. The capacity fell back to about
where it was expected to have been in 10 to
20 cycles. How the cell appears to have held
some of the excess, we are not sure.

The cell was only discharged until the ter-
minal voltage fell to .9 V at | A load, so a
small increase in resistance could have
masked some charge retained. Alternatively,
the cell may have suffered some beneficial
restructuring of its electrodes. In either case
the cell returned to its former self. (We
favour a mixture of the above reasons. We
cannot eliminate the second because we are
quite sure that the cell was being fully
charged at each charge phase. Also the rest
may have been the beneficial factor, rather
than overcharging.)

At point B the cell was reverse charged
about 20% on one C. Again the effect
lasted some charges, but this time it was
such as to deplete the apparent capacity.
Again the cell returned to being its former
self. This indicates a fairly acceptable
response to mild abuse, as so often arises in
the daily use of, say, batteries in a portable
appliance.

The final point of interest is the continu-
ous array of ‘noise’ on the curve of Figure 1.
We kept the temperature of the test room
constant, and the current and times were set
to within 5 mA and 14 seconds. There is
clearly some other factor for which we were
not controlling. We have honestly no idea
what it might have been, but we are likewise
sure that you will not be controlling for it
either, so it does not matter greatly — the
curve represents what you might expect.

In summary, though we have no good
reference with which to compare the per-
formance, it was most satistactory in our
opinion. A cell rarely gets used to the end of
its natural life in our erratic and experimen-
tal environment, so the tests are not repre-
sentative of what we would expect from a
cell, but can be taken as good representa-
tive data for a cell used carefully and regu-
larly in a cassette player, provided it is
charged according to requirements, etc. @
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ALARM CIRCUIT

FOIL TAPE

Cat. 515080 $7.95
ALARM CONTROL
MODULE

Cal. 15055 $29.95
MINI BUZZER 5—15V
WHITE/BLACK

Cal $15062 $1.95
PIEZO ALARM SINGLE
TONE

Cat S1506 $6.95
PIEZO ALARM DUAL
TONE

Cat S15070 $7.95

D.C. BELL 47 12V 250 MA
calL 851072 $9.95

HEAT SENSOR

Cal 15074 $9.95
MAGNETIC READ
SWITCH N.O

Ca 515057 $2.50
MAGNETIC READ
SWITCHN.C.

Cat $15058 $2.95
SHOCK/VIBRATION
SENSOR

Cal $15049 $2.95
GLASS BREAKAGE
SENSOR

Cat S$1505 $3.95
LOCAL BURGLAR
ALARM CONT PAN

Cat. 515051 $69.96
ULTRASONIC

BURGLAR ALARM

Cat $15052 $80.95
ULTRASONIC MOTION
DETECTOR

Cat. $15033 $39.95
KEYLESS AUTO ALARM
12v

Cat. 815054 $39.95
WALL BRACKETTO SUIT
$15052

Cat. S15042 $11.95

f—

DIGITAL MULTIMETER

YFE YF11OO FEATURES
o Large 2asytoread 3'. 0
p

$59.50

‘)

QUARTS CRYSTAL
CLOCK MOVEMENT

Ver, compact and reliadle
Self starting one second
stepping Motor has strong
torque
Powerea Dy 15V AA battery
that lasts tor a year
*» Supplied wilh two seis of
nands one shon ang one
on
» ..2 seconds/month
BCCuracy
w 56mm square. 15mm deep
Compaete with data sheet
nsiructions and wall hanger
pracket

Cat XC0100

ELECTRET MIC
INSERTS

With pins for easy
board Insertion.

1+ 10+ 100+
$1.25 S1.10 $1.00

-
"

$14.95

NATIONAL
RECHARGEABLE
DRILL/SCREW DRIVER

t gunck 1Hr Charging
4 Slage Torque Control
2 Speed Swilch
t Handle Storage Compart-
ment
& Forward/Reverse Operation
# National Quality
# Spare Battery Pack Availabie
Ca

t 712320 $149.00

PUSH BUTTON

DIALLERS

Tired of oid fashon dialling and
re-dialling engaged numbers?
These convenient push button
diallers include last number re-
dhal {up to 16 digits) and insiruc:
tions for an easy changeover

Cat. A12030 $19.95

COLOUR CAPPED
KNOBS

Economy knobs with elevaled
white pownier

Cat. H10001 RED
Cat. H10002 BLUE
Cat H10003 GREEN
Cat. H10004 YELLOW
This month’s prices

19 1099 00+
$040 $03s $0.30

2K OHM MULTI

METER

11 Ranges. pocket

size.

SPECIFICATIONS

11 RANGES

DC VOLTAGE. 0-10-50-250~

1000 volts 2000 ohms/volt

AC VOLTAGE 10-50-250

1000 volts 2000 ohms/volt

DECIBELS: -10 to +22dB in

tour ranges

OMMETER: 0-10 k/ohms. 0-1

mega-ohms

DC CURRENT 1 100mA

normally $14 95

this month $9.95

S100 PROTOCARDS

SAVE $10 This month only.

Cat. H19128
Horizontal Buss
Cat. H19125
Vertical Buss
Cat. H 19130

Pad Per Hole
Cat. H 19135

$29.50
$29.50

$29.50

TRANSISTOR

NIPPER
Normalty $7.95¢ This Monih
Cat. T12070 $6.95

B

~

MICRO NlrreRS
Normally $9.95 s Monlh

Cat. T12050 $6.95

WE HAVE DONE IT
AGAIN!

New multimeter al unbeatable

value lor under $45! The new

YU FONG YFE-1030C features

w Large 3% digil display. (%
inch high)

w Autopolanly.
Negative nput.

« High over-10ad protection tor
all ranges

« Over-load display. highest
hgure "t or *- 1" alone glows

« Power consumplion 20mw
approx

display for

$44.95

RELAY AND BASE
Lan carry 10A at 28V DC or
5A at 240V AC Supplied with
Chassis Mounting Socket with
screw lerminals. Great for
school projects and demon:
strations. switching DC power
supplies. central circuits and
with contacts parallel up to
20A can be swiiched.
Normally $8.95

Cat. §$14074

,_ﬂi

CRYSTAL SPECIALS

Prime spec’s We just have 100
many in siock’

Thus month

$6.95

35795 MHz 14.318 MH2z
400 MHz 180 MHz
41943 MH2 200 MH:

All $2.50 each!
10 or more $2.00!

BRAND NEW FANS

Not noisy pullouts' Stacks of
uses In power amps. computers.
hotspot cooling etc. Anywhere
you need plenty ot auw

Cal. T12461 240v a5y
$16.95
Cat. 712463 1185V an
$16.95
Cal T12465 240v 7
$16.95
Cat. T12467 115v 3
$16.95

10 Fans (mixed) Jess 10%

NEW!

U.v. TUBES

Fils into standard 20W llouro
nolder Surtable for Scotchcal
Eprom erasing etc As used in
ETI Eprom Erasing Kit
WARNING: Do nol 100k
directly in1o UV Tubes!

it ordenng by mail please
include an extra $2 for "SPE-
CIAL" packing

Cat H28600 $24.95
-

RITRON (ZETA)

DATASETTE

For data loading and sawving.
this Micron Datasette suits
most home computers and
features tape Counter. monitor
function for audio vertication
and slide volume control for
oulput level

Cat C14300 $29.95

MICRON SOLDERING

IRON

240V, 30 W general purpose for
electrical and electronic
soldenng.
Cal T12430 This month

$10.95

UNIVERSAL
SOLDERING
IRON STAND
Cat. T11302
$5.95 slashed 10 $3.95

VIDEO RF MODULATOR
Al'an unbelievable price'
Qur RF molulators are channel
selectable esther Channel 0 or
Channet 1

10+

$3.95

ar C18nan

$4.95

KEY SWITCHES

< RE sa

$3.75

Fom—

TAPERED REAMER
Great for enlarging hoies that
are a bit too small Enlarges
trom 5mm to 20mm

Cat 112370 $6.95

FAIRCHILD TTL
DATA BOOKS

Just arnved' This book is the
same as used in the Victonan
Education System. Includes
data on new Fast seres
Limited stock 500 only,

Cat. B100S0 $14.95

POWERFUL MINI

DRILL

Featunng a. powertut 6000

.p.m. motor. this hiuhtweght
1 13gmi drdil s deal tor ma.ny
obs Pertect lor PCB work!

Has a 0.8 10 ¥ 2mm chuck and
1mm drell bil

Requttes 12V t AMP (use
with M180104

$11.95

Cai T12302

PANEL METER
BARGAINS!!
250 ua Sensitivity Panel cut
out 36 x 16mm Mounting hole
centres at 49mm
at Q10400 normally $4 50
this monir $2.95

250 ua Sensiwity centre O

very uselul for balancec circuit
and apphicalions needing a
centre O of null indication
Ca' 010405  normatly $4 95
this month $2.95

TELECOMMUNICATION
PLUG TO 2 SOCKETS.
lgeal lor modem connections.

Cat. Y16014 $12.95

TELECOMMUNICATION

PLUG/SOCKET
Plug Cat. Y1601
Socket  Cat. Y16018

. P ‘.s% 8

TELECOMMUNICATION
EXTENSION LEADS

Cat Y16010 sn§12.50
Cat. Y16012 10n§14.95

$3.95
$4.95

BREADBOARD
SPECIALS

Why pay more??

" ‘ Our
Pr Puce
$295 $1.50

> 3 4(

SH 95 $5 95
P11009 840 noles
$14.85 $10.95
$27 95 $19 95
$45 00 $29 95
TO3 HEATSINK
$1.00 $0.90 8$0.75

Ea

-_—
NEGATIVE & POSITIVE
CIRCUIT RESIST

Make your own presensitized
PC Boargs POSITIVE PHOTO
RESIST tor using 1°1 tapes ang
pads on clear tilm for one olf or
prototypes. Resist: 50m1 bottie
for aporx 1500 sq em of pcb

Cat PB5500 $6.95

DEVELOPER" 70 gms ot
crystals 10 mix with 211 of
water. enough 10 complement
50mI of resist
Cat. P85504 $3.25
NEGATIVE PHOTO RESIST for
using normal negative PCB
images

Resist  50mi bottle tor apprx
1500 sq ¢m of pch
Cat PB5508 $5.45
DEVELOPER 500mi botle
enough to compiement 50ml of
resist. No dilution reuaired

Cat PBSS510 $8.50

ETCHANT 400gms of ¢
to'ma with 1 1o 17 its
water

stals
HOT

Cat. PB5512 $3.25

ELECTRONIC
CASSETTE

DEMAGNETISER
Save $2. Rec retail $19.95

Cat. A10006

This month

$17.95

. s

P.A. SPEAKERS

Dual cone. wide range. 200mm
(8 in) 10 W ideal tor public
address. background music elc.

19 10+
Cat 1200 $9.50

$8.50

CAR REPLACEMENT

SPEAKERS

Car C10757 5x7” Oval
$5.95

Cat. C10746 4x6" Oval
$4.95

Cat. C10705 5" Round
$4.50

Cat C10706 & Round
$5.95

All are rated at 4 OHM. 5 WATT

4

MINI STEREO
HEADPHONE

Low cosl hi-t sound! Light anc
comfortable. as easy to wear
as haw

Cat C14000 $4.95

"4

3 2" MAGNIFYING

e

ideal for close inspections ot
soidar joins et

Cat. T12087 87.95

PIN VICE

It's infuriating when ait you
need lo do 1s orill one hole a it
tie big bigger and haven't got a
arill tl al s In your 100! DOX.
Buy one of these for drilting cir-

cuit boards Will hold drill Dits.
taps files et¢. up to 3mm

Cat T12352 $7.95

MAGNETIC BULK
ERASER

Tne best and by far the
quickest way 10 erase tapes
cassettes and computer discs
Reduces noise levels below
recofoers own erase head
level. On/off switch locateo n
handie. 240V AC operation

Cat. C14950 $29.50



CANNON TYPE
AUDIO CONNECTIONS

We've sold 1000's bec
then great value'

3 Pin ine s 1-9 10+
Cat P10960 $1.90 $1.80

sse of

si 90 $1.80
: m 964 52 50 $2.20

at P10966 52 90 s2: 70

D96

BULK CABLE

100M ROLLS

Cat. w11222 3C2v75 OHM
$22.00

Cat w11224 SC2V75 OHM
$35.00

Cat. W11219 4 Core Shielded
$49.00

MINI MODEM
300 baud tull dupiex
Answer onginate
Plugs straight n (hardwired
phone)
Supenor VLSI chip pero
mance hidentical 10 Multi
Modem)
Telecom Approval

14

ly$199

ALUMINIUM SHEETS
.8mm

CAT.
H10770
H10771
H10772
H10773

SIZE
150x150mm
150x300mm
300x300mm
300x600mm

HEX KEY PAD
19 Keys, Unencoded, 76 x 95mm

Cal K46804 $42.50

RECHARGEABLE 12V
GELL BATTERIES

Leakproof and in 3 convenient
sizes, these long service fife
battenes are «deal for burgular

syslems. emergency hghting or
as a computer backup power
supply. Ideal lor many power
needs

Ca1. $15029 12V 1.2 AH
$17.95
Cat. $15031 12V 2.6 AH
$34.50
Cat. S15033 12V 4.5 AH
$44.95

MCRON

BLANK DATA

CASSETTES

Brumgr outl B faesn m any

Ll d

19 10-99 100
$0.90

wkk SCOOP *ax

[

=

PRIME SPEC RED
EDS

We bought 100,000 so you can
reap the benefits!

19 10+ 100 00
10¢c  9¢ 8¢ 7e
Cat. 210150

gl \{V SLOPING CASES
lastic with metal tront panei.
avallable in two sizes:

CatH10450
190x120mm $9.95
CaLlH10455
265x185mm $17.95

{measurements are approx. only)

HEAT STOPPERS

For protecting parts which
have little resistance against
heat when soldenng. Normally

$3.50.

Cat T12440 $2.50
L «

& (o -

’

RS232 & ‘D' TYPE

CON N ECTORS
ESCRIP. CAT.NO.
1-9 10-25
DE 9P 9 PinFemale P10880
$1.75 1.6
DE9S 9Y¥inmale PI10881
$2.25 2.1
DESC 9 PinCover P10882
$2.55 $2.45
DA 15P 15 Pin Male P10894
10 1.95
DA 155 15 Pin Female P10895
$2.25 $2.10
DA 15C 15 Pin Cover P10892
$1.15 $1.05
DB 25P 25 Pin Male P10900
$2.95% $2.80
DB 258 25 Pin Female P10901

$3.45 $3.30
DB25C 25PinCover P10902
$1.20 $1.10

"
36 WAY CENTRONICS
CRIMP PLUG
Cat. P12200
1-9 1099 100+
$6.50 $5.95 $5.50

-
SOLDER CEN
TRONICS PLUGS
: e " absolute 10p
FiC AT 100+

$6.95 $5.95 $4.95

CENTRE RETURN
JOYSTICK

$9.95

?I PER MOUSE ROBOT
his 1s a Super-Sonic robot,
controlled by a super-sonic
sound sensor and an electronic
circuit. {1 channel). By using the
whistle includeg with this Kit
Piper Mouse will obey your
commands immediately turing
to the left, stop, turning 1o the
right, stop. advance and stop.

Cat K96680 $34.95

i

SWITCH MODE
WER SUPPLY
+5vVe 5A +|2V@ 4aA.
it patv- S RS-y

Cat. M16680

s89

gUMPER LEADS

et of 10 high gquality teads
399121 300mm long. Normally
$4.95.

Cat. W12000 $2.95

NICAD BATTERIES
Save on carbon baltenes with
these Appoion Nickel cadmiums
Rechargeable up 10 1000 limes!

Cat. $150020 AAS00 MA
Cat. $15021 C1.8AH
Cat. $15022 D4 AH
1-9 10+
$2.25 $1.95
$4.95 $3.95
$7.95 $6.95
B ikl
V“H .
LOW PROFILE
IC SOCKETS
How cheap can they go?
10+ 100+ 10004
8 pin Cat P10650
15¢  14¢ ¢ 09¢c
14 at P1
16¢€ fS¢  tac  10¢
16 pin Cat P108665
17¢ 16¢ 15¢ 1tc
B alCA 2
18€  17¢  16¢  13c
20 pin Cat F
29¢  28¢ 26¢
L 10570
35¢  33¢  32¢ 28¢
0 pin 10875
asc  40¢ i "3sc¢  3uc

| ]
& I-

LR 1Y

APPLE JQYSTIC KS

Ideal for gampes of worr

2 e s

$24.95

VERBATIM DISKS

Lowest" price possible lor
Highest” quahty

9 108 100+

B
s

'Y

RELAY AND BASE

Can carry 10A at 28V DC or
5A at 240V AC Suppled with
Chassis Mounling Socket with
screw lerminals. Great tos
school projects and demon+
strations. switching DC power
supplies. ceniral circuils and
with contacts parallel up to
20A can be swiiched.
Normally $8.95
Cat. $14074

Ttus month

$6.95

ELECTRONIC
CASSETTE
DEMAGNETISER

etal $19.95

s mon

$17.95

<~

ECONOMY TOGGLE
SWITCHES
Unbelievable Value!

Save $2 Re
Cat A10006

$1.00 $0.90 $0.80

$1.20 $1.00 $0.90

10,000uF 75V
ELECTROS

25% more microFarads! Ideal
tor 1hose who want a more
powertul amp!

19 10+

Cat. R16587$10.50 $9.00

NEW JOINABLE PCB
MOUNTING SCREW

TERMINALS

Less than hall the prce of the
old ones'

2 way 1-9 10+
cat P10542 $0.50 $0.40
3 way

at P10543 $0.75  $0.65

(please note these are the new
blue ones)

-~ =
_ D
LOGIC PROBE 3800A
Feature $ 20MH; memory TTt

CM™ n NG

$19.50 $17.50

INCREASE YOUR
MEMORY

4116 1.80 .70
2716 8,25 i
2 6.25
8.2
’.

PHILLIPS SPEAKER

SPECIAL

Cat. C12030 ADO1610 18
$12.95

Cal. C12040 AD02160 $08
$34.95

Cat. 12045 AD70620 M8
$49.00

Cat. C12050 AD12550 w8
$79.00

You don’t have to “imagine
Phillps quality at these prices'

SUPER HORN

Wide dispersion tweeter
handles up to 100W
Sensitivity: 105d8/0.5m
Frequency Response 3kH2
30kHz

Impedance. 8 OHMS

Size: 145x54mm

Cat C12103 $12.95

SUPER HORN
TWEETER

Requires no crossover and
handles up to 100W!
Sensilivity  100dB/0.5m
Frequency Response: 3kHz
30kH2z

impedance' 8 OHMS
Size: 96mm diameter
Cat. C1r2102

(Rec. Retal $12.95) $11.95

FULL STRENGTH
FERRIC CHLORIDE

This monih oniy!

19 10+
250mi $1.95 $1.75
500m! $2.95 $2.50
1 litre $4.95 $4.50

I

FUSE SPECIAL 3AG

Two values, 3 Amp and ¥ Amp
1-99 100-999 1,000«

8¢ each  6¢ each  5¢ each

STOCK UP NOW

CAR ANTENNAS

We stock a wide range of car
antennas including auto up/
down anlennas.

Rod Irving Electronics

425 HIGH STREET.
NORTHCOTE VICTORIA.
Ph:(03)489 8866 4898131
48-50 A'BECKETT STREET.
MELBOURNE VICTORIA.
PH:(03)347 9251

Mail Order and
correspondance:

P.O. Box 235
NORTHCOTE 3070

Call in at either 2
of our convenien-
tly located stores:
48-50 A’Beckett
St., Melbourne
425 High St.
Northcote.

Or take advan-
tage of our Mail
Order Depart-
ment.

Write to:

or phone ...

MAIL ORDER
‘HOT LINE

{03} 4811436

welicome here B

POSTAGE RATES
$1-86.99 $1
$10-824.9 $2.
$25-$49.99 $3.
$50-3$99.99 $3.
$100-8$169
$200-3$49
$500 plus .

1.50
00
00
50
$5.00

$7.50
$10.00

Comet road freight is extra.

PROJECT
ELECTRONICS
Hete are 11 grea) projects 1or
the beginners tiom the ETI Pro-
ec1 Electronics pubhcation {5th
fition)

043 s uf Tarls $3.90
044 Two tone dooroell $4.90
047 Morse practice sel $3.90

048 Bu2? board $4.50
061 Basic Ampifer  $5.90
065 Electionic sren $5.90

086 lemperatwe atarm $5.50

$7.95
¢ $6.90
[V r9an  $9.50
084 Car alaim $13.50

All these Kils are availablg Irom
us at Roa Inving Etectromies!
$4.75

C
OR “FREE! with every order



® PHONE YOUR ORDER — ALTRONICS TOLL FREE 008e999¢007 @

l 98 ALTRONICS

ELECTRONIC
COMPONENTS CATALOGUE

YOURS FREE with this month's Electronics Australia Magazine
OR seng $1 to cover P &P to Altronics, P.O. Box 8280 Stirling St., Perth, W.A. 6000

REMEMBER STD FREE PHONE ORDER SERVICE

Altronics staff are all keen young electronics An Altronics 1st is our INWATS Toll Free Order

enthusiasts — just like yourself — so when you Line. Bankcard holders can call us from anywhere

need a little technical help, give us a call. in Australia for the cost of a local call and place your

order; after validating your Bankcard, presto the

» Quality Products at direct import prices. order is on its way to you in a3 matter of hours.

* Save up to 50% on our competitors prices. Remember with our Overnight Jetservice we

» Overnight delivery Australia wide. deliver next day to capital cities and suburbs and

* Bankcard phone orders service to 8pm Mon-Fri. 24 - 48 hours |ater to country centres. So if you're not

* Check some of the savings on our nearest already an Altronics Customer just pick up the phone
competitors 1984 prices. and dial 008 999 007 and we guarantee to deliver

faster than your local supplier.
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FOR THE VERY QUICK! “MICROBEE KEYBOARD" D Range
H incredible bargains i Connectors all
ar me Increaqi r X
®We suggest you phone orger lllllllBHllllli 1/2 Prlce

now/ to reserve yours. Ll b ded . h ]

IMPORT SCOOP
. N F <
Quality Commonwealth | fssiaeycemmuranana sy o

Computer Fan 80M M- 240V famous Microbee Comnuter SPST keys Complete

with mounting plate. dll key caps et Fully
Jssembied Iincredible value — Be Quick!

D1510 . & 5&35
CAT F 1020 Microbee 1S rei:!-g ?gemark of Applied
$1 2 Technology Pty Ltd
g SPEAKER 8 OHM
OéMore 2 s INCH
11 g
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ohn Fluke Manufacturing has expanded its line of handheld
heavy-duty

multimeters with a

analogue/digital multimeters.

The new Fluke 20 Series, like
the recently introduced 70
Series, combines a digital meter
with an analogue meter. The 31-
segment analogue bar graph
makes measurements such as
peaking, nulling and capacitor
checking and provides an easy
way to test for erratic or unstable
signals.

To keep operation simple,
functions are selected with a sin-
gle rotary switch. High-speed
auto ranging automatically
selects the correct measurement
range and positions the decimal
point. Display annunciators
clearly indicate range, polarity
and any activated features.

According to the company,
the new meters have been built
to withstand the environmental
and electrical abuse common to
construction, maintenance
petrochemical and other heavy
industries. They are guaranteed
to operate in calibration for one
year despite drops, shock, vibra-
tion, or water and chemical
spills. All components are
shock-mounted and safeguarded
with high-energy fuses and ex-
tensive overload protection to
prevent mechanical damage or
electrical shock. In most over-
load circumstances replacement
of fuses is not even required. Ex-
tensive shielding protects the
meters from excessive electro-
magnetic interference.

A new liquid crystal display
works at extreme temperatures.
Operation is guaranteed from
—15°C to +55°C and to —40°C
for 20 minutes. Typica! continu-
ous operation is from —20°C to
+60°C.

The new 20 Series incorpo-
rates a new integrated circuit de-
veloped by Fluke exclusively for
it.

The new chip improves overall
accuracy and gives the meters a
higher voltage capability with
more current ranges. It offers
0.1% dc accuracy, 100 pV to
1000 Vac and dc, 0.1 pA to
10 A ac and dc; and 0.1 ohm to
32 M resistance. It can also mea-
sure up to 10 000 M with a con-

new family of

| NEW EQUIPMENT
Fluke Series 20

Series 20: The four new meters from Fluke.

ductance function and measure
in-circuit  resistance  without
turning on diodes or transistors.

A continuity beeper, assists
wiring, diode and transistor
checks.

The Software Touch Hold,
first introduced with Fluke's 70
Series, has been further im-
proved in the 20 Series. Using
Touch Hold, the user can take
readings of critical circuitry
while watching the probes.
Using standard test leads, the
meter captures a stable measure-
ment and locks the digital read-
ing in the display for viewing. It
automatically beeps and updates
when a new stable measurement
is established. The analogue bar
graph continues to follow the
input signal while the digital
display is held between
measurements.

Fluke has given considerable
attention to operator safety for
the high-risk environments for
which these meters are intended.
The 20 Series’ built-in safety fea-
tures include extensive overload
protection, high energy fuses
and case designed to protect the
operator from voltages one
thousand volts greater than

safety standards require.

The case is also constructed
entirely from  non-metallic
materials with special recessed
input jacks to accommodate
safety-designed test leads.

For more information contact
Elmeasco Instruments, 15
McDonald St, Mortlake NSW
2137. (02)736-2888.

Fibre optics catalogue

Now available from STC-
Cannon Components is the
latest Fibre Optics summary
catalogue. Contents include sec-
tions on optical interconnection
design, interconnection compo-
nents, test instruments and in-

stallation equipment.

The Fibre Optic Summary
Catalogue is available on re-
quest to STC-Cannon Compo-
nents Pty Ltd, 248 Wickham
Road, Moorabbin, Vic 3189.
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New variable auto-trannies

lectromark has introduced a
new series of variable auto-
transformers suitable for any
equipment which is controlled
by voltage variation. The SD
range covers power ratings from
500 VA to 200 kVA and motor
driven models are also available
for remote control operation.
The M-types, ranging from
500 VA to 10 KVA have been
manufactured in Japan to Elec-
tromark specifications for Aus-

tralian use. Models up to 15A
incorporate Australian standard
output sockets and are fitted
with input cords and plugs. A
voltmeter is fitted as standard
equipment and the larger
models have a circuit breaker.in
place of the fuse.

For more information contact
Electromark, 43 Anderson Rd,
Mortdale NSW 2223. (02)570-
7287.

Slide regulators: M-series
regulators from Japan.

Programmable

spectrum
analyzers

According to the company,
the new HP 6566B (micro-
wave) and HP 8658B (RF) spec-
trum analyzers from Hewlett
Packard have enhanced func-
tions to process both incoming
signals and traces as well as a set
of command flow functions to
make decisions like a computer.

More than 120 new functions
have been added to the B ver-
sions of the HP 8566 and 8568
when compared to their A ver-
sion predecessors. The signal-
processing functions include
Fast-Fourier Transforms and
power-bandwidth calculation of
incoming signals. Trace-process-
ing functions include storing of
the minimum value of a trace
and finding the standard devi-
ation of trace data.

Users of the new analyzers
can define a set of front-panel
keystokes for a desired measure-
ment routine. This set then can
be stored in a single softkey,
accessible either from the front
panel or over HP-IB (Hewlett
Packard’s enhanced imple-
mentation of IREE-488). This
capability simplifies manual and
remote operation.

New functions like IF, THEN,
ELSE, ENDIF, REPEAT and
UNTIL allow the user to write
complete measurement pro-
grams on the HP 8566B and
8568B that can be executed
without an external computer.
For production test, for exam-
ple, a computer can load a ‘com-
mand flow’ program into several
analyzers. The analyzers can
then run a program as stand-
alone instruments.
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Looking at the Spectrum: Two new spectrum analyzers from H-P with advanced logic.

In an automatic test system,
this enhanced internal process-
ing through softkey access of
routines and through command
flow programs frees the system
controller to devote more time
to other measurement and pro-
cessing tasks.

There is 16K of RAM avail-
able for storage of user-defined
routines. The new analyzers can
transfer a CRT display to an
X-Y plotter without an external
computer. This function can be
executed from a front panel or
over HP-IB. It can also store
and plot more than eight full
1001-point races or 80 com-
pressed traces, also without an
external computer.

Programs written for the HP
8566A and 8568A can run on the
new B version analyzers. The
HPL Pac and BASIC Library
for the predecessor analyzers
are directly compatible.

For more information contact
H-P at 41 Joseph St, Blackburn,
Vie 3130. (03)895-2895.

Low cost function generator

Parameters has released a
new versatile signal genera-
tor that provides all the major
functions of a standard genera-
tor plus a complete sweep gener-
ator capability.

Designated the TFG-4613 and
manufactured by Topward Elec-
tric, the new generator can pro-
duce sine, square, triangle,
+ramp, *pulse, am, fm, sweep
trigger gate and burst wave-
forms over eight frequency
ranges from 0.1 Hz to 13 MHz.
Amplitude modulation fre-
quency range is 0.01 Hz to
10 kHz to a depth of 100%.
With an external source this
range is extended to dc to
1 MHz.

Frequency modulation can be
applied to the main waveform to
+5% over a frequency range
from 0.1 Hz to 10 kHz and
once again, this may be
extended from dc to 50 kHz

with an external source.

Frequency accuracy of the pri-
mary waveform is +5% of full
scale and distortion is less than
0.5% THD from 10kHz to
50 kHz. Output is continuously
variable from 1 mV p-pto 20 V
P-p into an open circuit.

Sweep generator range is
100:1 on any range. The sweep
is linear between start and stop
frequencies set by the user.
Sweep rate is variable from
0.1 Hz to 10 kHz.

The output frequency of the
TFG-4613 may be varied by the
application of an external volt-
age over a 1000:1 range. The
frequency versus voltage curve
is linear with 0.5% over a 100:1
frequency range.

For further information please
contact Parameters Pty Ltd,
P.O. Box 573, Artarmon NSW
2064. (02)439-3288.
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ELECTRONICS TECHNICIAN

GRADE il

SYDNEY OPERA HOUSE
Position No. S 425

SALARY:

$20720 range $21143 per annum.
QUALIFICATIONS:

Essential: Thorough knowledge and
experience of television, analog and
microprocessor systems. Electronics and

Communications, TV Operators or equivalent

certificate. Ability to construct electronic
projects and good colour vision.

Desirable: Experience with professional TV
and Audio systems and a knowledge of
microprocessor applications.

DUTIES:

Maintain and construct video, audio and
microprocessor equipment.

CONDITIONS:

40 hours per week, non-continuous shift work

for which appropriate penalties witl be paid.
Four weeks annual leave. Superannuation
benefits (subject to certain conditions).

INQUIRIES:

(02) 20588 ext. 271 (Mr G. Wilson).
Application forms may be obtained by
phoning the Employment Officer, Sydney
Opera House, Bennelong Point, Sydney on
(02) 2-0588 and are to be returned to this
office by Friday, 1 March, 1985.

SWANN
ELECTRONICS
INTERNATIONAL

PTY. LTD. PROUDLY

INTRODUCE OUR
NEW 79 SERIES
PUSH BUTTON

SWITCH

kl‘M. v
,ﬂ"J‘ M%“'l%
= PROUDLY %
g AUSTRALIAN £
2 MADE
&, &
Mttt
Features Include
o Compact stylin
o SECV opproveslo amp 240 volt
® 4.8 mm QC terminals
o DPST latched or momentary
switching
e llluminated versions available in
240V, 110V, 24V, or 12V
e Printed legends suitable for many
applications
Avallabie from:

SWANN ELECTRONICS

INTERNATIONAL
PTY. LTD.
‘ Melbourne  (03) 544 3033

Sydney {02) 807 1944
N.Z. (9) 444 3620

COMPONENT SPECIALS
Memory
¢ 4116 RAM $1.10
¢ 4864 RAM $3.90
e 2732 EPROM $4.90
e 2764 EPROM $6.95
e 6116 Static RAM $4.95

(Min Qnty of 10)
(Ring for Qnty’'s Over 100)

Diskettes
e Datalife SSDD $24.50
e Datalife DSDD $29.50

Boxes (10} in plastic boxes
e Data Parts SSDD $19.50
Boxes (10} in plastic boxes

Disk Drives
e Chinon 051D Drive 5%"
SSDD Low Power
Consumption Slim Line
$129.00 (that's right)
e As above but double sided:
(IBM compatible) $199.00

Printers

e¢DT/BMC 100 100 CPS, F/T
Feed New Model $270.00

¢ DT/BMC 80 $249.00

Disk Containers
e DX50 holds 50

diskettes $14.00
e DX85 holds 85
diskettes $18.00

Lockable Security Boxes

e Amust P88/2 (super 5) with
external NLQ switch F/T Feed,
120 CPS (min) $325.00

e Epson Printers
Phone for best price in Aust.

Monitors
e Kaga Hi Res. Green or Amber
Model 1203A or G. Suits most
systems
$139.00 (can you believe it)
e Kaga Vision-Ex Colour
Monitor. Accepts RGB or
Composite Video. Excellent
Quality $389.00
Phone for your price on full
range of Kaga/Taxan

e Apple Compatible drives.
Atlas or Teac $139.00

Phone for best prices in
Australia on printer cables Incl.
“IBM, Microbee, Commodore”

Freight $4.00 Anywhere in
Australia. All prices exc. tax.
Add 20% if applicable.

DATA PARTS
11 Edward Street Shepparton 3630
Phone (058) 21 7155

Also at: Bendigo (054) 43 4866
Ballarat (053) 31 3399
Wagga (069)21 6466
Albury  (060)21 8080
Melbourne (03) 336-1845

23

Disco World ptu Itd

300 Main Street, Lilydale
P.O. Box 509, Lilydale 3140
(03) 735-0588

AMPLIFIERS

ZPE Series |l (500W) $4300.00
DISCO MIXERS

Citronic SM 330 $695.00
Arista $330.00
JUMBO STROBE

FLA 701 $153.48
Scanner 5101 §99.45
Scanner Bar $104S  $342.86
HELICOPTER

2 ARM Spinner $198.00

4 ARM Spinner $289.00

8 ARM Spinner $497 .89

UFO 324 $1698.55
PINSPOT

™  pPS112S  $48.94

@ PS112L $58.99

. MIRRORBALLS
i MB008-8" $37.20
ST\ MBO12  $64.58

‘@\""‘"”“‘j MBO14  $9354
~§V MB 018  $12534
MB020  $153.79

SMOKE MACHINE
Great for Special Effects

$328.00
MIRROR BALL MOTORS
AC 240V $29.99
ROLLING LIGHTS
8 x 4515 lamps $958.95

24 lamps horizontal $1985.45
24 lamps vertical  $1985.45

!Qesc"c:"‘* A (P oY
®Cececop (s, "] 5 g
COSMOS LIGHT =t
24 lamps $1980.68
Half Ball rotary light
6 lamps $357.28

LAMPS all colours, soft glass
ES 240V 60W

box of 25 $75.00
BC 240V 40w
box of 100 $77.00
BC 240V 25W
box of 100 $75.00

Bankcard & Mail Orders
Power Cords not included
Trade Enquiries Welcome

Send S.AE. for free price list
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SUPER FEBRUARY
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SENSATIONAL PRICES ON
5000 AMP-SYSTEM KITS

Check the SPECIAL PRICES for the famous ET1 5000 series deal of a lifetime.

FAMOUS JAYCAR “BLACK MONOLITH”
SERIES AMP - NORMALLY $319.00

iSOV 295 SAVE
y, 524

For further savings check the package deal below

FAMOUS JAYCAR “BLUEPRINT” 5000
SERIES PREAMP - NORMALLY $299
THIS MONTH

s265 SAVE $34.00

Check below for package price FURTHER savings!

FAMOUS JAYCAR /s OCTAVE GRAPHIC
EQUALISERS! (5000 SERIES)
NORMALLY $199 EACH

THIS MONTH

For FURTHER savings check
L8 88 8886588 88888888300 d8d¢ddsR2 Y
THIS SPECTACULAR PACKAGE DEAL

AAAAAAAAAAAAAAAARAAAAARAAAAAAANA N
PACKAGE DEAL No.1
Buy the 5000 Black Monolith Power Amp and 5000 Blueprint Preamp
TOGETHER for only $498!
That's right, save over $120 on normal prices or over $60 if bought
separately from this months SPECIAL prices!

PACKAGE DEAL No.2
Buy the following:

NORMALLY
Power Amp 5000 “Black Monolith” $319.00
Preamp 5000 "Blueprint” $299.00

Graphic 5000 Equalisers (2 off) . _$398.00
NORMALLY $1016.00

THIS MONTH YOU GET THE LOT FOR

onLy s6991!!

THAT'S A MASSIVE SAVING OF $317 (l.e. YOU VIRTUALLY
GETTHE “BLACK MONOLITH FREE) EVEN ATTHE SPECIAL
INDIVIDUAL PRICES IN THIS AD IT IS STILL A MASSIVE
SAVING! - Special freight deal: anywhere in Australia $12!!
REMEMBER! WE TAKE NEARLY ALL THE CREDIT CARDS &
FINANCE CAN BE ARRANGED ON THE SPOT.

Slaisiainiaiananainiaiaaiasain

Cat. PP1410 Line or Surface Mount
Socket. Only $3.95 10 up $3.50
TELEPHON
conductors
Cat. No. WB1602 2 pair (4 wire) Only
$0.50/Metre 100M $0.45/M

Cat. No. WB1603 3 pair (6 wire) Only
$0.70/Metre 100 M $0.65/M

Cat. No. WB1610 10 pair (20 wire) Only
$1.50/Metre 100M $1.20/M

All telephone cable covered in standard
cream outer sheath.

SAVE!!

kebruary is
BUY A JAYCAR CARKIT

TRANSISTOR-ASSISTED IGNITION.

“Electronics Aust.” All parts inc. die cast box Included!!! Hali-Effect type
cat. KA1505. Normatiy s36.95s FEB $29.50

Breaker points type cat. KA1506 Normally $35.00 FEB 328-50

Hall-Effect points installation

klt- Fits most cars (except Aust. 6's or V-8's). 90% of
European, 60% of Japanese. Send for a list or return unit
tor tull refund If it does not convert your distributor into a
breakless unit! cat. KJ6655 - Normaliy $29.95 - o

NOW $19.95

MOTORCYCLE INTERCOM Ret. £4 Fob "84 Talk to your
triend while riding with your heimets on with this handy gadget. Why didn’t
someone think of it before (kit contains aill specified components). Cat.

KA1533 Normally $39.95 FEB ONLY 335_

EEEEEEEEEEEEEEEEEEEE

“PHONY”
PRODUOTS?? These produc

are more “Phonle” than “Phony.” And
why? Because Jaycar gives you the
greatest range of Phone accessories &
components at the best prices!

TELEPHONE PLUGS

ROTARY TELEPHONE

& SOOKETS D'ALS Brand new diais surplus to
Cat. PP1400 Standard line piug only $2.95 requirements from a famous iocai
10 up $2.45 manufacturer. They are very high quaiity,

with governor & contacts fitted. ideai for
telephone enthusiasts. 1000's of uses e.g.
combination code etc.

Cat. YTG200 $2.95 SELLING FOR
$4.95 eisewhere.

CABLE (Solid colour coded

Built-up ’phone. leads

5 & 10 metre leads are fitted with high
uallty stranded wire cables teaturing

thick sheath wali & secure termination.
Will work with PABX's etc. & are suitable
for heavy commercial use. The 15 & 20
metre cable is supplied on an attractive
(eleghone-shaped wind-up reel & the
double adaptor is just that - plug two
‘phones into the one socket.
at. YT6010 SM LEAD NOW $12.95
Cat. YT6012 10M LEAD NOW $18.95

- MAKE YOUR OWN Save $4.00
EXTENSION LEADS &  Save'ssoo o oo ot4es

Cat. YT6014 20M LEAD NOW $22.95
Cat. YT6020 Telephone Doubie adaptor
$12.50



SPECIALS
.....the desperation continues!!

IS515]615]5]56]5]5)5]5)5]5) 5] 5] 515]5]5]5] ARE WE FAWLTY?
CAR MON H 'lﬂ WE’RE DOING IT ON PIANO KITS TbO!
I FAMOUS JAYCAR “LYREBIRD” 73 & 88

THIS MONTH AND SAVE' g NOTE PIANOS AT THE 1oWesT cosT eve

2 these kits out now for new lines in '85. They are still technically superior to
QSE VéEE-F'-rAIINnéY A{-SUTSH,E SUMMER many more expensive ready-builts AND have better tone, touch sensitivity

This month you can grab the KJ-6655 Hall Effect kit for etc for FAR LESS MONEY. $ 4 7 5

;Nall for ll! ONLY $19.95! That's right! $10 off normal 73 NOTE:ONNOSRPME%:Il_kIYl-ASTSEpT $375
ow pnce = ; 1

Now save $10 Sk THIS MONTH . $325

onLy $19.95 SAVE AN ASTOUNDING $150!!

HALL EFFECT SWITCH VANE 88 NOTE: NORMALLY _ = $589

INTERRUPTED ON SPECIAL LASTSEPT. $425

s . THIS MONTH ____ $399

aam19 SAVE AN UNBELIEVABLE $190!!

Remember each kit is the same quality as our normal kits. The kits contain a stand

o~ dutnbutor

*rotor am

BEEEREEEEEEE

NORMALLY (similar BUT NOT THE SAME) as the one shown in the illustration. A beautifully
$19.95 imported ltalian keyboard is part of each kit as well as a realistic looking soft (sustain)
magynetic rotor
THIS MONTH lﬂ pedal (imported from England) is also supplied. All pre-cut woodwork is supplied.
$16.95 - eom s

distibutor cam
If you have a car that won't take the Jaycar K}-6655 Hall Effect Kit (Le. an
Australian six or VB) this could be for you!

It is the SIEMENS (German) made Hall Switch. It will operate from —30
to +130°C. A simple sofft &ron vane cut with appropriate slots waill
commutate the unit

Cat, HK-2101

EEEEEEEEEEEEEEEEEEEE

Monitors Slashed

ed-
ne
Popular Green & Amber screen monitors. Glare & non- glare. —“c.‘s\as
This

BD‘
cx\zaP“' 8

Normally Month Save

Cat. XM4505 Green Standard  $199 $169 $30 i

Gat. XM4505 Green Standa ETI1342 CDI Type Electronic Ignition 0‘&
(Non-Glare)  $219 $189 30 Ref: ETI Feb '85

7at. XM4504 Amber Screen

(Non-Glare) $229 $199 $30 This brand new design virtually eliminates the controversial problems of past CDI
desI?ns Probably its biggest new teature is that it has all but eliminated the crosstire
TiuSwivel Base For Monitors NOW $19.95 problem. Other features:
~ High reliability factor.
- Runs from 2-25 volts suppl
SANGUINE BATTERIES, - Doesn't create high coll‘::zryren(

We now stock a range ot imported Carbon-zinc HEAVY DUTY batteries. They are well - Hall-effect trigger compatible.

made & we think as good as the well known brands. Our brand? The wogld famous - Will work on virtually any type of ignition motor. (i.e. Boats, planes etc).

Hi-WATT of coursel We are so confident that you will be delighted with !ﬁese batteries - Diecast Box.

we have a speclal promotion at subsidised low prices. Check the prices below & A real winner! Cat. KE4690

compare what you are paying for ‘Name' batteries. Sale is limited to two packs per

customer. $55

Due to high post and pack charges - personail shoppers only.

Cat. No. DESCRIPTION PROMS%ON PRICE

S$B2340 “AA" Cell Pack of 4 0.89/Pack

S$B2341 “C" Cell Pack of 2 0.75/Pack

S$B2342 “D" Cell Pack of 2 0.95/Pack

S$B2344 “AAA” Cell Pack of 4 0.69/Pack

Note: (I) They are better than the standard blue & white Hi-watt battery.
(1) They are blister packed for your protection.

NEW EA KITS!

See our ads In EA this month tor detalls of our new 100CW/CHAN INTEGRATED AMP
KIT, 30V1A variable power supply & Multi-Sector Burglar Alarm.

SYDNEY) 117 York Street. Tel (02) 267 1614
N.S.W. CARLINGFORD: Cr:. Carlingford & Pennant Hills Road Tel (02) 872 4444

SHOWROOMS CONCORD. 115/117 Panak«markoad Tel (02) 745 3077 VISA
HURSTVILLE: 121 Forest el (02) 570 7 -
QUEENSLAND ByRANDA. 144 Log:'n Road Tel (0 3)93 0777
SHOWROOM  Mon - Fri. 9am - 5.30 pm Saturday: 12pm _ l
Thursday nights: 8.30pm e
MAIL ORDERS: P.O. Box 480, AUBURN 2144. Tel- (02) 643 2000

HEAD OFFICE: 7/9 Rawson Street. AUBURN 2144 i&
ELECTRONICS Tel. (02) 643 2000 Telex: 72293 N i
SHOP HOURS POST & PACKING

Carlingford, Hursiville

M 9am - 5.30pm. Thurs 8 30pm. Sat 12pr :;g 2232’? I i
ne: »
Incorporating ELECTRONIC AGENCIES o e opv:‘ lyhun830pm 2 4 ]

NUMBER 1 FOR KITS " joe ¥ & 7 MAIL ORDER VIA

COMET ROAD FREIGHT ANYWHERE IN AUSTRALIA ONLY $12 >/ YOUR PHONE




NEW COMPONENTS

‘Blue light’ is brought
to market

A

LEDs using crystalline semiconductors such as gallium,
phosphorus and arsenic have provided red, yellow and
green light for more than a decade now. LEDs that give off blue
light, however, were still in the development stage.

Two years ago, Siemens de-
vised a method of manufacturing
‘blue light chips’ at a consider-
ably lower price, admittedly
without matching the price level
of LEDs in the other colours.
Having sounded out the market,
the company has now decided to
include the fourth LED colour in
its 1985 range — trial quantities
can be indented from early 1985.
The new blue LED (SLB 5410)
operates at 480 nm and uses sili-
con carbide (SiC) as starting
material.

SiC has emerged as the opti-
mum semiconductor for blue
light after years of research. Al-
though it is labor and cost-inten-
sive to produce, it has significant
advantages over ZnSe or GaN:
the SLB 5410 has a forward volt-
age of typically 4 V (20 mA), the
corresponding  figures being
10V &8 mA) for ZnSe or GaN
types.

The purity and reproducibility
of the blue LED’s 480 nm radia-
tion are unequalled. Further

characteristics are a high impulse
stability, a narrow spectral band-
width and a very low aging rate.
These features make the new
LED suitable for use as a radia-
tion source in spectroscopic, bio-
physical or medical applications,
as a calibration source for TV
camera and photographic equip-
ment, and, later on, possibly
even as a means for producing
the blue luminous dots on flat
colour screens.

The blue LED is less suitable
for use as a mere on/off indicator
than its red, yellow and green
counterparts. Apart from higher
costs, the angle of radiation and
the intensity are lower than in
conventional LEDs. Typical
values ate 4 mcd (20 mA) mea-
sured in the optical centre axis at
a half-angle of eight degrees.

The SLB 5410 is mounted in a
plastic package (5 mm); other
packages are possible on request
to Siemens Ltd, 544 Church St,
Richmond Vic 3121. (03)429-
7111.

Flash converters

Ampec electronics has an-
nounced the release of a
range of CMOS flash convert-
ers.

These molybdenum gate con-
verters provide high perform-
ance and powerful solutions for
flash applications.

The 6-bit, MP7682 is a pin
compatible, replacement for the
RCA CA3300. It’s faster (up to
30 MHz), more accurate (line-
arities to + VY4 LSB), lower cost
and less demanding on your sig-
nal conditioning (1V refer-
ence). Two units in series
provide 7-bit resolution, and
two units in parallel double the
through-put rate.

The 8-bit, MP7683 is a low

power (75 mW), two-step con-
verter with a 10 MHz sampling
rate. Its low cost makes it ideal
for use in applications where
price and power consumption
are barriers.

The MP7684 us an 8-bit ver-
sion. It has parallel architecture,
a single 5V supply, a 1 volt
reference, and an overflow bit
makes it one of the best avail-
able.

A 9-bit version will be avail-
able in 1985.

Samples, data sheets, applica-
tions boards and applications
support are available. Please
ring Ampec Electronics, PO Box
112, Fivedock NSW 2046.
(02)712-2466.
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IEC cord-type

EC-type mains connectors are

now fairly widely used on a
variety of equipment. Usually a
chassis-mounting plug is fitted to
the equipment for power input,
with a mating cord-type socket
used on the end of the power
cord. Both such fittings are now
stocked by many dealers and re-
tailers, along with complete
cords.

However if you’ve been look-
ing for a cord-type plug to attach
to a different monitor than an

plug
IBM, Geoff Wood has just ob-
tained limited stocks of a high-
quality imported plugs suitable
for fitting to existing cords, and
is offering them for $2.95 each
plus tax and postage if

applicable.
Enquiries to Geoff Wood Elec-
tronics Pty Ltd, 656A Darling
Street, Rozelle NSW 2039,

(02)810-6845.




Connector catalogue

TC-Cannon  Components

has released the **MS stand-
ard Circular Connectors for
Commercial, Military and In-
dustrial Applications’.

The 28 page catalogue details
contact arrangements; alterna-
tive insert positions; solder/
crimp contacts; high voltage
cartridges; RFI shielding; mains
power connectors and
accessories.

Various shell styles, with com-
plete technical details, are
listed, i.e: wall mounting recept-
able, cable connecting plug, box
mounting receptacle, straight
plug and 90 degree angle plug.
The MS Standard Circular Con-
nectors Catalogue™ is available
on request to STC-Cannon
Components, 248 Wickham Rd,
Moorabbin, Vic 3189.

Wirewounds perform
current sensing

Developed for four-terminal
current sensing and printed
circuit board mounting, the
4LPC series of wirewound fixed
resistors from TRW offers
resistance values of 0.01 to
1.0 ohm at 3 W, in tolerances
from £5% to +1%. The resis-
tors are suitable for such
applications as power supply

loops, and overload sensors. En-
cased in a steatite ceramic case
the flameproof resistors offer a
TCR of +40ppm. Typical
dimensions include a length of
0.925 inch, excluding terminals;
a height of 0.413 inch, excluding
leads; and a width of 0.354 inch.

For further information, con-
tact Total Electronics, 9 Harker

Nectronics — new

distributor

new components distribu-

tion company has been
formed by Irene Pellett who has
had 20 years experience as a
sales representative for firms
supplying electronics compo-
nents. She is joined by Lino
Giambertone as sales consultant
in the venture.

Nectronics Pty Ltd will act as
sole agent for Euro Dip, mar-
keting a range of machined IC
sockets, as well as for American

Research and Engineering,
makers of dip switches. Nec-
tronics has also been appointed
distributor for the Japanese
company NEC. Other products
Nectronics will carry inciude flat
ribbon cable, connectors and
sockets and other components
from Japan, Europe and Hong
Kong and Taiwan.

For further information con-
tact Nectronics, 27 Lexton Rd,
Box Hill, Vic 3128.

Manuals for semiconductors

Imark has again secured a lim -
ited quantity of data manuals
with information on Japanese
semiconductor devices. They in-
clude “The Transistor Manual™,
“The Transistor Substitution
Manual”, “The Diode Manual”,
“The FET Manual”, “The Op-

computer manuals and “The
Power and Industrial Semicon-
ductor Manual™

The manuals are priced at
$1095 each plus $4 p&p
1-13 manuals.

Further information is avail-
able from Imark Pty Ltd, 167

regulation, motor controls, RF  Street, Burwood Vic 3125. | amp Manual” (Parts 1 and 2) as  Roden St, West Melbourne, Vic
sampling, feedback control (03)288-4044. well as a series of IC manuals, 3003.
oy 1 AE POMER
TAN DON DRIVES YOUR COSTS [“]" l HI]L
= REMOTE CONTROL SYSTEM FOR
R LIGHTING AND APPLIANCES
W OQ? W LAE POWER-CONTROL SYSTEMS enables a wide range of micro-
1ad lNCHe computers to control electrical devices by remote control.
N STER The system consists of an Interface-Transmitter, up to 30 low cost
Receivers, and a comprehensive application software for popular
micro-computers.
« Genuine world leading Tandon drives — not cheap There is no need for additional wiring of any kind, because the
copies system communicates over existing 240V A.C. wiring. Selected
« Fully warranteed and serviced by sole Australian devices simply plug into the portable Appliance receivers, and the
agents receivers are plugged into any 240V A.C. power point in the building.

» Plug ‘em in and run! Models to suit TRS-80, Apple I1,
IBM PC & XT, CAT, Challenger, & S100 systems. New
models are being added regularly.

Floppies bare and encased — call for price

% Winchester Systems to 30MB — low, low prices #

IBM compatible hard disk systems to 30MB are 100 %

compatible with the PC & XT

Apple compatible hard disk systems support DOS, CP /M and

Pascal on one disk

B‘CARD, VISA & AMEX WELCOME. ALL DRIVES SUPPLIED COMPLETE WITH CASE,
CABLES & MANUALS SOFTWARE SUPPORTS POWER SUPPLY AS REQUIRED.

CALL MICRO GENERAL (02) 398 8601
FOR THESE SPECIAL DeaLs NOW!
TELEX AA135042 “ATTN MICANGEN
TRADE ENQUIRES WELCOME

Light receivers have a dimming capability, and they are available in
“plug-in” and “wire-in" versions. You can start with a system for
less than $230.00 that will provide energy saving, security and
convenience.

LAE POWER-CONTROL SYSTEM is totally designed and
manufactured in Australia for Australian conditions. Portable
receivers are fully approved by the Australian Energy-Authority.

For more information contact
LEMIC ADVANCED ELECTRONICS PTY. LTD.

DEALER ENQUIRIES WELCOME.

] AE| LENIC ABRVANLCED
ELECTRONICS Wl

(INCORPORATED IN VICTORIA)
P.0. Box 187, Corio, Vic.. 3214, Australlia

Phone: {052) 78 4254
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IN-EAR 'PHONES

'PHONES

Here's value:a set
of top quality Mylar
‘phones reduced
even more than
our normal bargain
price! When you
want the best
quality sound...
this Is it!

Cat C-4124

$34.95
NORMALLY

NOW ONLY _L

You'll be amazed at the sound
quality from these beauties! Fit
inside your ear -
and sound like a o
million dollars!
Cat C-4095

ONLY $ 9 95
Want a new turntable? This
deluxe belt drive model comes
with high quality ADC mag
cartridge - and look, at the price.

lightweight comfy
GOING FAST...
Cat A-3010

ONLY

$5Q00

OR A CHEAPIE?

Ideal for the kids! let them play
with this one
and keep the
, good one for
your records.

Cat A-3015

$275°

THE DICK SMITH
SOI.DERING STATION -

Features fully variable temperature control
{from around 200 degrees to over 500
degrees Celsius) with a temperature meterto
show you what's happening.

And it's fully approved by the Energy
Authority. The station comes complete with
lightweight iron, iron holder and cleaning
sponge, with a comprehensive instruction
manual with full servicing information

piy JUST $69)0

Cat 7-2000

MORE FANTASTIC
SEMICONDUCTOR
SPECIALS!

Type Cat Was Now

3mmgreen LEDS (premiumqual) Z-4079 .35 .30
5mm green LEDS (prem qual) 2-4087 .35 .30
3mm orange LEDS (prem qual) Z-4083 .50 .40
5mm orange LEDS (prem qual) Z-4091 .40 .35
smm yelliow LEDS (prem qual) Z-4089 .40 .35
5x2mm red LEDS (prem gual) Z2-4093 .35 .30
0.3in 7 seg disp (comm cath) Z-4103 3 195 8 1.45
9 digit LED display Z2-4155 $ 1.50 .95
2513 Character Generator Z-9206 $22.50 $17.50
MMSE865N Timer IC Z-6816 $ 7.50 $ 5.50
2N3053 Transistor Z-2130 $ 1.00 .75
MPF31 FET Z-1848 $ 1.65 $ 1.25
81LS95 Tri state Octal Driver Z-5300 $ 295 8 2.45
LM301 Op Amp Z-6040 % 1.00 .75
LM3909 Oscillator Z-6109 $ 1.95 $ 1.45
LM3914 10 LED driver Z-6295 % 495 $ 4.49
LM394C Super MatchedPreamp Z2-6083 $ 6.50 $ 6.00
CA3080 Transconduct Op Amp 2-6024 $ 2.45 $ 1.95
4013 Dual D Flip Flop Z-5613 $ 1.00 .75
4015 Dual 4 bit shift reg Z-5615 $ 1.25 8 1.15
4017 Decade Counter/divider 2-5617 $ 1.30 $ 1.20
4019 Quad and/or/select Z-5619 % 1.10 .80
4020 14 bit counter Z-5620 % 1.50 $ 1.35
4025 Triple 3 input NOR Z2-5625 60 .50
4027 Dual JK flip tlop Z2-5624 % 1.20 .95
4071 Quad 2 input OR Z2-5671 .60 .50
4082 Dual 4 input AND 2-5682 .60 .50
40303 Quad Exclusive OR Z-5630 $ 1.20 .95
4116 250nS dynamic RAM Z-9310 $ 295 $ 1.95
4511 BCD/7 seg decoder Z-5730 $ 195 $ 1.75
4518 Dual BCD up counter Z-5740 $ 195 $ 1.65
2732 Intel EPROM Z-9209 $14.95 $ 9.95
DS 1488 Quad Line driver Z-5370 $ 195 $ 1.75
TLO71 (LF351N) JFET op amp Z-6030 $ 1.20 $ 1.00
7401 Quad 2 input NAND Z-5011 .80 .70
7473 Dual JK flip fliop Z-5073 .85 .75
7474 Dual D Flip Flop Z-5074 .85 .75
7490 Decade Counter Z2-5090 90 .80
74LS86 Quad 2 input OR Z-4986 $ 1.00 .75
74LS95 4 bit L-R shift reg Z-4995 $ 150 $ 1.25
74C946 4.5 digit LCD driver Z-6301 $19.95 $17.95
Audio Modulator K-6042 $ 225 $ 1.95
5-70pF Trimmer R-2915 .95 .65
10-100pF Trimmer R-2917 95 .65
40 pin IC socket P-4250 75 .50
18 pin IC socket P-4180 40 .30
C size Nicad S$-3305 $ 395 $ 2.95
Grommet Pack H-1716 90 .70
Plastic project case H-2520 $12.50 $ 9.50

LAST CHANC

TO WIN A UHF REPEATER FOR YOUR CLUB

AND AN HF or V/UHF STATION FOR YOURSELF!

Our fantastic ‘Win o Yaesu Repeater’ contest definitely finlshes Equipment from your nearest Dick Smith Electronics store or
this month. Don't miss your chance to win a UHF repeater for
vour club AND o complete amateur station for yourselfl

All you have 1o do 1s buy any ltem of Yaesu Amateur Radio

DSxpress. Al in the entry form provided - fell us why your club
should win the repeater - and you cauld be a winner with Yaesu
and Dick Smith Electronics.

CONTEST CLOSES FEB 28th HURR

Y!

YAESU

\/




ANOTHER NEW STORE SPECIAL
WOOOLAND ST OFFER
="| THROUGH
v
o% | MESS

DER 54 R

NEW.

DUAL TEMP
SOLDERING IRON

CAKNARYON R

3,

T DNCH SMN TN £ ECTRONTS a7 On
IR FREE
i 3R
O
Convenient ! Standard 30 watt iron for all 3 A'R FREIGHT

those normal jobs, but press the button
aggtygru'gra;/‘zac!\gugﬁyp:tvzﬁr tor instant 1 148 MT ALEXANDER RD ANYWHERE IN

240V element..what a beauty!! ESSENDON VIC pi 379 7444 A TRALIA
Cat 7-1830 STORE DUE TO OPEN SOON IN Us

$ 3250 SHOP 205 INDOOROOPILLY THIS MONTH ONLY
O N LY SHOPPING TOWN, Yes! Order through DSXpress - and
|ND°°R°°P“_LY, 4068 we'll air freight your order anywhere in

7 STORE LOCATIONS )

See our mail order page elsewhere in
this magazine.

Crv. Swft & Young Sts. 218399 6 Bridge St Sydney 275051  Gympie & Hamifton Rds Chermside 359 6255
Parmamatta Rd & Melton St 648 0558 125 York St Sydney 267 9111 Cry Queen Elzabeth Dr & Bemad St Rockhampton 27 9644
T55 Tenace Level Bankstown Sq. 707 4888  Tamworth Acde & Kable Ave Tamworth 66 1961  Cwr Gold Coast Hwy & Welch St Southport 32 9863
Shop 1, B5-75 Main St Blacktown 671 7722 263 Keira St Woallongong 28 3800  Bowen & Ruthven Sts Toowoomba 38 4300
613 Princess Hwy Blakehurst 546 7744 ACT Ingham Rd & Cowley St. West End  Townswville 125722
Oxford & Adelada Sts Bondi Junction 387 1444 96 Gladstone St Fyshwick 8043944 SA
531 Piwater Rd Broskvale 93 0441 VIC Wright & Market Sts Adelatde 212 1962
Campbeittown Mali, Queen St Campbelitown 27 2199 Creswick Rd & Webster St Ballarat 315433  Main South & Flagstaft Rds Dadington 298 8977
Shop 3, 235 Archer St Entance  Chatswood Chase 411 1955 145 McCrae St Bendigo 430388  Main North Rd & Darington St Enfield 260 6088
147 Hume Hwy Chullora 642 8922  Shop 46, Box Hill Central, Main St Box Hill 890 0630 24 Park Temace Salisbury 281 1593
162 Pacfic Hwy Gore Hill 439 5311 Cor Hawthom Rd & Nepean Hwy  East Bnghton 592 2366 WA
315 Mann St Gosford 250235 260 Sydney Rd Coburg 383 4455  Whart St & Albany Hwy Cannington 451 8666
4 Florence St Homsby 477 6633  Nepean Hwy & Ross Smith Ave Frankston 783 9144 56 Adelaide St Fremantie 335 9733
Elzabeth Dr & Bathurst St Liverpool 600 9888 205 Meihoume Rd Geelong 786766  Wilkam St & Robmson Ave North Perth 328 6944
450 High St Maitland 337866  291-293 Elizabeth St Melbourne 67 9834  (Centreway Acde. Hay St Perth City 321 4357
173 Maitland Rd, Tighes Hdl Newcastle 611836 Bndge Rd & The Boulevarde Richmond 428 1614 TAS
Lane Cove & Waterioo Rds North Ryde 88 3855  Spingvale & Dandenang Rds Springvale 547 0522 25 Barack St Hobart 31 0800
George & Smah Sts Parramatts 689 2188 QLD NT
The Gateway, High & Henry Sts Pennith 32 3400 293 Adelaide St Brishane 229 93717 17 Stuart Hwy Stuart Park 811977
B18 George St Reilway Sq 211 3777 166 Logan Ré Buranda 391 6233

Dear Customers,

Quite often, the products we advertise are so popular they run out within a few days, or unforeseen circumstances might hold up shipments so that advertised fines 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 or staft: they cannot solve a dock strike on the other side of the world, noy hx an error
that's appeared in print. If you're about to drive across town to pick up an advertised hine, why not play it safe and give them a call first just in case! Thanks Dick Srmth Electronics
Offers avadable till 28.2.85 or while stocks last; rain checks apply also

M AJ 0 R R E S E L LE RS These are independent businessas which stock e largs renge of Dick Smith Elactronics products. However we cannot guarantes they will have thase itams or et the price sdvertised.

NSW — Ballina: A. Cummings & Co. 91-93 River St 86 2284 @ Bowrai: Barry Gash Electronics, 370 Bong Bong St 61 2577 @ Broken Hiil: Hobbies & Electronics, 37 Oxide St 88 4098
@ Charlestown: Newtronics, 131 Pacific Hwy 43 9500 @ Coffs Harbour: Coffs Harbour Electronics, 3 Coffs Plaza, Park Ave 52 5684 @ Deniliquiin: Deni Electronics, 220 Cressy S181 3672 @  East
Maitiand: East Maitland Electionics, 99 High St 33 7327 @ Gosford: Tomorows Electronics & HiFi, 68 Wilham St 24 7246 @ Inverell: Lyn Willing TV, 22A Evans St 22 1821 @ Lismare: Decro
El . 34/8-18 Carrington St 21 4137 @ Port Macquarie: Hall of Electronics, Horton Centre, Horton St 83 7440 @ Drange: M & W Electronics, 173 Summer St 82 6491 @ South Twead Heads:
Shop 1, Inessa Court, Biundell Boulevarde 36 1077 @ Swansea: Swansea Electronics, 184 High St 71 1674 @ Waggs: Wagga Wholesale Electronics, 89 Forsyth St @ VIC — Hamilton: John Thompson &
Co, 138-148 Gray St72 2000 @ Echuca: Webster Electronics, 220 Packenham St 82 2956 @ Mildura: McWilliams Electronics, 110A Langtree Ave 23 6410 @ Morwell: Morwell Electronics, 95 George
St34 6133 @ Shepparton: G.V. Electronics Centre, 100 High St 21 8866 @ QLD — Atherton: Maarten’s Music Centre, 55 Main St 91 1208 @ Bundaberg: P.M. Electronics, Takalvan St 72 8272
@ Caims: Electronic World Shop, 27 K-Mart, Westcourt Plaza, Mulgrave Rd 51 8555 @ Gladstone: Purely Electronics Shop, 2 Cnr Herbert & Auckland Sts 72 4321 @  Machkay: Stevens Electronics, 42
Victoria St 51 1723 @ Maryborough: Keller Electronics, 218 Adelaide St 21 4559 @ Rockhampton: Purely Electionics, 15 East St 21 058 @ SA — Mt Gambier: Hutchesson’s Comm. § Elizabeth St
25 6404 @ Whyalia: Eyre Electronics, Shop 2 Forsythe St 45 4764 @ WA —Albany: Micro Electronics, 133 Lockyer Ave 41 3432 @ TAS — Launceston: Advanced Electronics, SA The Quadiant
341399 @ NT — Darwin: Ventronics, 24-26 Cavanagh St 81 3491

HEAD OFFICE & M- ORDER SERVICE

P.0. Box 321, North Ryde, N.S.W. 2113. Tel: 888 3200 Telex AA20036
SPEEDY PHONE/BANKCARD ORDER SERVICE
Just phone your order and Bankcard — it's so simple! (02) 888 2105
orders only on this aumber. Enquiries: (02) 888 3200

POST & Order Vatue Charge Order Vatue Charge

$ 5,00-§ 9.99 $2.00  $§50.00-599.99 $6.00
PACKING $10.00-524.99 $350  $100 or more $8.00 PTY LTD-

CHARGES  s2500-549.99 $4.50
SA Credit facliities svailable through

Custom
Terms avallable to approved personal applicants ac;redn astom Cra it Corps i Pl TN P SETS)




IMPROVED CDI

— using shaped pulses

by lan Thomas

Capacitor discharge ignition
systems are much more effi-
cient than conventional or
transistor assisted systems,
and they're also much better
at getting maximum perform-
ance from today’s engines.
Unfortunately early CDI sys-
tems were also unreliable and
plagued by problems such as
engine cross-firing. Here's a
new design which gets
around all of the problems,
but still gives you all of the
benefits.

THERE HAS BEEN a lot of criticism of
capacitor discharge ignition systems in the
technical magazines recently. Some of it
was well founded and some was merely rele-
vant to particular designs. From what I've
read the principle has often been blamed for
problems in certain circuit realizations and
so, after some discussion with our beloved
editor, I decided to set the record straight.

Desirabilities

The first thing to get clear is exactly what is
desirable in an electronic car ignition sys-
tem. The basic requirement is to generate a
spark to set fire to the air fuel mixture in the
engine cylinders at exattly the right time.
As most cars today have to meet emission
control requirements, this means that the
air fuel mixture is leaner than optimum and
so the spark should last for as long as possi-
ble. The next requirement is that the volt-
age pulse applied to the spark plugs rises
rapidly so that, if the plugs are fouled com-
paratively little energy is lost in the fouling
and most of the energy actually goes into
the spark. CDI systems are exceptionally
good at this, in fact, they’re too good. This
means that the pulse applied to one plug
will capacitively couple to other plug leads
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and possibly fire the fuel in other cylinders
at terribly wrong times. This dreates two

| mutually opposed requirements for the igni-

| tion system; the firing pulse leading edge |

should be fast but not too fast. Clearly if we
are to design an ideal system the output
voltage pulse rising edge should be a con-
trolled parameter.

+12v

TO COIL

POINTS ¢—————4

Figure 1. Basic circuit for a conventjonal CDI system.




The third and, in my opinion, the most
important requirement is that the system
must be reliable. The most incredible whizz-
bang, mind blowing device ever contrived
could be built, but if it only works 90 per
cent of the time it’s not worth a damn and
shouldn’t be let anywhere near a vehicle. In
the good old days when CDIs first made
their appearance it simply wasn’t appreci-
ated just how hostile the environment under
the bonnet of a car is for electronics. I'm
sure that if the Marquis de Sade was alive
today and thought about what electronics is
subjected to near a running petrol engine
he’d get that kinky warm feeling all over.
It’s stinking hot. There are fierce voltage
transients everywhere. The power supply is
subject to violent excursions. There are cor-
rosive fluids around. All in all it’s a good
place not to put sensitive semiconductors.
Nonetheless we went blithely ahead and at-
tached our crude systems right next to the
coil and cursed everything in sight when
they fell over even though we’d used only
the cheapest commercial components
available.

In these more enlightened times all
devices used for automotive operation are
usually specified for the full military tem-
perature range of —55°C to +125°C. In
Australia the —55° may not be necessary
but the +125° is.

Finally, our ideal system should allow for
the output pulse to be increased during
starting and also it should be controllable so
a car burglar alarm can shut it off. It should
be triggerable from a Hall effect sensor or
existing points. It goes without saying that it
should not be possible to damage the device
from any terminal by wrong connection or
inadvertent shorts.

In the “wouldn’t it be nice if . . .”’ cate-
gory I thought an ideal system would not be
effected by supply variations and would give
the same output pulse no matter what the
supply voltage.

As a matter of technical nicety it would
also be good if the device was as efficient as
possible so things didn’t get too hot (see
above about reliability). As a general rule
the reliability of any electronic component
halves for every 11°C temperature rise.
That is, if a device (say a transistor) is ex-
pected to fail once in 10 000 hours at an op-
erating temperature of 55°C then at 66°C it

DUMMY PLUG
1 &———= BURGLAR
o 2 4+ ALARM
o 3 e———= CHASSIS
LINKS e 4 ot +12V
1N 5 e —= STARTER
s 6 e—+——» POINTS
[!"-—.5 7 «—+—— COIL COLD
- ekl 8 &——= COIL HOT
—e8 SOCKET TO
CAR WIRING
- Db i it
Dummy plug wiring — for emergencies!

improved CDI
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The complete circuit for our new design. Note that the section in the tone rectangie 1s optional.
The wiring details will be given next month.
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Project 342

can be expected to fail once in every 5000
hours. You can see where this leads if we
operate the transistor at 125°C. To save you
the trouble of digging out your calculator
it’s a failure each 121 hours to be expected!
And we used to bitch when our electronics
which was baked to a light golden brown
failed!! An excellent rule is cold is good.

Problems

Herein lies the problem with some of the
newer transistor assisted ignition systems,
By the very nature of the way they work the
coil has to run too damn hot and the elec-
tronics not all that much cooler. The energy
to be used in the spark is stored inductively
in both ye olde Kettering system and its
more modern equivalent transistor assisted
ignition. This means many amps and hence
entirely too many watts. This was the origi-
nal appeal of the CDI; the spark energy is
stored in a capacitor which is very efficient.
However the early CDI systems did have
their problems and not all were associated

with operating at too high an ambient tem-
perature. A lot of their unreliability was due
to design problems.

To illustrate this consider the circuit
shown in Figure 1 which represents a fairly
typical design. The high voltage to charge
the dump capacitor C2 is generated by a
conventional push-pull inverter. The output
of the inverter is rectified by the diode
bridge and applied to one end of C2. The
other end of C2 is connected to the coil and
the dump silicon controlled rectifier (SCR)
is connected to the high voltage side of C2
and when an output pulse is wanted it is
triggered on. This causes the coil side of C2
to go negative far and fast! This is all good
and fine but it ignores several effects. The
first is that saturating push-pull inverters
isn’t a very good way to charge a capacitor.
If we consider what happens when one in-
verter transistor turns on we can see why.
If, say, QI is turned on then it will impose
the full supply voltage across one side of the
primary winding. If the transformer is any

GATE CATHODE

b

ANODE

CATHODE

Figure 2. Intemal construction of an SCR,

together with its equivalent circuit.

good then the voltage across the output
winding is exactly the primary to secondary
turns ratio times the supply voltage. If the
capacitor is just beginning to charge then a
conflict occurs and the voltage across the
secondary must be taken up by other com-

MAXIMUM ALLOWABLE RATINGS

Average On-State Current, IT(AY) . . .
Critical Rate-Of-Rise of On-State Current, di/dt: (4)
Gate triggered operation ., .
Switching from 200volts, . . v .o v v v v v
Switching from 500 volts, . ... ..

Peak One Cycle Surge (non-rep) On-State Current, 1ITgy SO Hz

Peak Gate Power Dissipation, PG
Average Gate Power Dissipation, PG(Av)
Peak Positive Gate Current Igpm
Peak Positive Gate Voltage, VgM
Peak Negative Gate Voltage, VM
Storage Temperature, Tstg
Operating Temperature, T)

12t (for fusing), for times at 8.3 milllseconds .
1.5 milliseconds .

L U

L I T R R T T S I

R B I I T I T T L o T T S S S S e

60Hz ...................

Repetitive Peak Off-State Repetitive Peak Non-Repetitive Peak
Voitage, Vprm(3) Reverse Voltage, Reverse Voltage,
Vagm(1}H3} Vasm(1)(2)- o
Type T = -40°C to +100°C Tc ~ -40°C to +100°C Tc = -40°C to +100°C
C122F 50 Volts 50 Volts 75 Volts
C122A 100 Volts 100 Volts 200 Volts
C122B 200 Volts 200 Volts 300 Volts
Cl122C 300 Volts 300 Volts 400 Volts
C122D 400 Volts 400 Volts 500 Volts
C122E 500 Volts 500 Volts 600 Volts
Peak positive anode voltage (Tc=-400C t0 +1000C) . . .\ vt vt vttt it it e ot ettt e et e me e e e, 560 Volts
RMS On-State Current, IT(RMS) - « ¢ « « e« o vttt ittt tet oo rnennoeeneeneenass 8 Amperes (all conduction angles)

............................... Depends on conduction angle (See Charts 3 and 4)

e e BT ML S b e Ty B [1))
e mewiamieae ey na s s a wie wia s wale s s o s 100 Amperes per microsecond

50 Amperes per microsecond

.................... 82 Amperes
.................... 90 Amperes
............... 34 Ampere? seconds
0000000000000 27 Ampere2 seconds
...................................... § Watts for 10 microseconds (see Chart 6)
..................................................... 0.5 Watts

.......................................................... S Volts
......................................................... -40°C to +125°C

........................................................ -40°C to +100°C

Figure 3. Data for a typical SCR showing the limit for the rate of rise of on-state current. (Courtesy of GE Semiconductor Data Book.)
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ponents. Normally this voltage appears
across the ignition coil and for the inverter
to work correctly the coil must be entirely
inductive. If there are large stray parasitic
capacitances in the ignition coil primary
then the load they present to the inverter
may stall it or at best hold the main inverter
transistors out of saturation until they’re
charged. This process is inefficient and
makes for a hot inverter. Certainly the
push-pull inverter will not tolerate a highly
capacitive load.

The next and far more serious effect oc-
curs when the dump SCR s triggered on.
The actual works of an SCR consist of a
piece of silicon, shown in cross section in
Figure 2, along with an equivalent two tran-
sistor circuit. Physically the gate lead is con-
nected to a point in the centre of the silicon
die. When the SCR is triggered on a posi-
tive pulse is applied to the gate in the centre
to momentarily turn on the NPN transistor
in the equivalent circuit. This in turn turns
on the PNP transistor and the very high
positive feedback of the two transistors
causes the SCR to go to a highly conductive
state where it will remain until the current is
removed.

However when the trigger pulse is first
applied only the region near the gate termi-
nal is turned on. It takes a microsecond or
so for the on state to spread across the
whole SCR. If the current is allowed 1o rise
through the SCR faster than the on state
spreads then the small part of the SCR that
has latched on will be overloaded and the
SCR will be destroyed! The region of the
SCR will have far too high a current density
flowing through it and will be burnt out.
Figure 3 shows part of the data sheet of an
SCR and is the absolute maximum ratings
for the device. The line in colour relates to
this problem. It shows that the on state cur-
rent must not be allowed to rise faster than
100 A/us. If such a circuit is to operate reli-
ably then the current through the SCR must
be controlled. This is normally done by in-
serting an inductor in series with the SCR
and will ensure the SCR will survive most
forms of abuse but if it’s left out the CDI
will have almost no resistance to a shorted
coil or a highly capacitive coil primary. It
doesn’t matter how big the SCR is; it’s easy
to destroy it during the first instants of turn
on.
The choice of capacitor for the dump
capacitor is very important too. During the
dump cycle the capacitor is discharged in
about 50 microseconds (give or take) and
this means torrents of amps. The old
standby is Philips ‘liquorice allsort’” capaci-
tors aren’t good enough; devices rated for
high current must be selected. If the capaci-
tor is rated for 240 Vac operation then it’s a
good bet it’ll be OK for CDI usage too.

Another mistake made in a lot of the ear-
lier designs was to overdo things. Just be-
cause it was easy to do, people used to use
outrageous voltages on the dump capacitors
which in turn generated ridiculous ignition
voltages. In my earlier days | was guilty of

Figure 4. Basic circuit for the CDI's ringing-choke inverter.
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this sin also. I recall looking in awe under
the bonnet of my car in the dark when the
engine was running. The whole ignition har-
ness was outlined in blue corona discharge.
Gadzooks but it was spectacular!! Not a
whole lot of use though.

What should be done

This more or less outlines the things to
avoid doing, but what should be done?
Since CDI was to be used the first decision
was the choice of an inverter configuration.
One of the most flexible inverter circuits
available is the so-called flyback, single
ended or ringing choke inverter. The basic
circuit is shown in Figure 4 and works as fol-
lows. When power is first applied Q1 is
biased on through R1 and current flows
through the primary winding of L1. Because
this imposes the full supply across the pri-
mary, the base drive winding generates a
voltage equal to the primary-to-base wind-
ing turns ratio times V... The base winding
is connected with the polarity such that R2
also turns on Q1. As the voltage across L1 is
constant (ignoring the saturation voltage of
the transistor) the current through it will
rise linearly with time and the current is
described by:

= Vet

lpcak = L

After a certain time R1 and R2 will not be
able to provide enough base current to hold
Q1 in saturation and its collector voltage
will start to rise. This reduces the base drive
voltage for R2 and further pulls the transis-
tor out of saturation. The whole process
runs away and results in Q1 being turned
hard off. Before Q1 is turned off the current
flowing through L1 represents energy
stored in the inductor and this energy must
go somewhere. Thus when Q1 turns off its
collector voltage rises very rapidly and, as
the output winding is also on the same core
its voltage also rises until diode D1 is turned
on. The energy stored in the inductor is

dumped out through D1 into the output fil-
ter capacitor C1. As soon as all the energy is
removed from L1 the voltages across all the
windings go to zero (ignoring stray ringing
effects) and the whole cycle can repeated.
Thus Ct is ‘pumped up’ until its voltage is
sufficient to turn on the zener diode ZDI
and hence Q2. When this happens Q2 steals
all the base drive from Q1 and stops the os-
cillation. In fact if Q2 is removed or fails
then the output voltage will rise until some-
thing breaks!

This circuit configuration has many ad-
vantages. The first is that when the current
is being run up on the inductor the output
diode is off and vice versa. This results in
the output circuit being completely isolated
from the input which means that doing bad
things to the load doesn’t bother the in-
verter at all. Even shorting out Cl1 com-
pletely doesn’t damage anything. All that
happens is that the current in L1 runs down
to zero very slowly and the whole inverter
acts as a constant current generator into the
short. As soon as the short is removed the
output voltage will rise to its regulated value
again.

The second advantage is that the output
voltage is determined by R4, RS and ZD1
only. There is no relationship between the
primary supply voltage and output at all.
This enables the inverter to generate the
same output voltage for a very wide range
of input voltages always with (more or less)
the same high efficiency. As an example the
final inverter used in the ignition system will
run off 2 volts to 25 volts in and the final
voltage on the dump capacitor is 300 volts
over the entire input range. The only thing
that varies is the time taken to charge the
capacitor.

The third advantage is that the circuit
contains very few components and there-
fore should be very reliable. The only com-
ponents that have to handle the full output
power are Ql, L1 and D1. This compares
most favourably with the more conventional

circuit where there are four diodes and two P
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Figure 5. ignition coil voltage and current
when the SCR conducts.

transistors as well as the transformer. In the
final CDI inverter an extra diode is needed
as well as low power components but the
overall design still comes out way ahead of
the push-pull CDI system. It even compares
well with the components needed for the
transistor assisted ignition.

If this type of inverter has all these advan-
tages then why hasn’t it been used before?
To be quite honest | have to admit I don’t
know. The only real drawback is that the in-
verter inductor has to store all the energy
being transferred. This makes the inductor
somewhat larger than the transformer in a
push-pull inverter. Another disadvantage is
that the peak current in the inductor is large
(in the final design it’s about 18 to 20 amps)
so the power drawn from the supply is
‘lumpy’. This makes supply bypassing more
important and a good quality bypass capaci-
tor must be used (but more about this
later). The recent upsurge in switchmode
power supplies has made both of these
problems very easily solved as ferrite cores
are easily available to make a suitable in-
ductor and good electrolytic capacitors are
also now common.

Since the flyback inverter will do all we
want it’s a cert for the final design. The next
problem to be addressed is that of short
spark duration with a CDI system. Refer-
ring back to the circuit diagram of a ‘con-
ventional’ CDI it is instructive to consider
what happens during the entire dump cycle.
The first thing to happen is that the SCR is
triggered on and the voltage across it col-
lapses to zero from the original 300 to 400
volts. As the voltage across a capacitor can-
not change instantly the other side of the
dump capacitor which is connected to the
coil immediately goes to —300 to —400
volts. The voltage rise across the coil is usu-
ally of the order of a microsecond or so. The
SCR remains on and clamps the inverter
end of the dump capacitor so the coil end of
the capacitor resonates with the ignition coil
primary inductance. Typically the coil in-
ductance is of the order of 10 millihenries
and the usual value of dump capacitor is
11F so the combination resonates at about
1.6 kHz. The waveforms appearing on the
coil primary and the coil primary current
are both shown in Figure 5. The coil pri-
mary voltage is described by a —cos func-
tion and the coil current is described by a
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sine function. The colf'¥ifkpent starts at zero
when the SCR first turns on then rapidly
rises to a maximum value. It then falls away
to zero. As the coil primary, dump capaci-
tor and SCR are all in series the same cur-
rent flows through all three components.
The SCR will only carry current in one
direction so when the coil current reaches
zero and starts to go negative the SCR will
turn off. At this instant the dump capacitor
has re-acquired some of its original charge
so as the SCR turns off the capacitor is left
partly recharged and not all its energy is
diverted into the coil. The coil secondary
modifies this behaviour a bit by reflecting a
comparatively low impedance into the pri-
mary circuit which has the effect of shorten-
ing the resonant period; but this is the basic
cycle for the ‘conventional’ CDI.

Suppose the dump circuit is modified by
adding a diode in parallel with the ignition
coil as shown in Figure 6 along with the coil
primary voltage and current. The first part
of the dump cycle is exactly as for the earlier
circuit. The SCR turns on and forces the
coil-capacitor node negative. This reverse
biases the diode which has no effect on the
first quarter cycle of the dump. The coil pri-
mary current rises following a sine curve
and peaks when the coil voltage passes
through zero. The coil secondary voltage
rises very (very!) rapidly following the pri-
mary voltage until the spark gap breaks
down, then collapses to a comparatively low
value (only 1000 volts or so). The coil sec-
ondary current then rises following a sine
curve similar to the primary except at a
lower level.

However when the primary voltage at-
tempts to change sign due to resonance with
the dump capacitor the clamp diode turns
on and shorts out the coil primary. This
forces the currents in both the coil primary-
clamp diode circuit and secondary-spark
gap circuit to decay away due to losses in
the two circuits and the dominant loss is the
spark gap. Thus all the energy in the dump
capacitor is transferred to the coil and
thence to the spark gap. This has the effect
of lengthening the spark duration exactly as
is wanted! Even if the turbulence in the
combustion chamber momentarily blows
out the arc it is open circuiting an inductor
carrying high current so the gap voltage im-
mediately rises to (very) high levels again
and restrikes the arc. This would seem to be
a pretty good way to have things as in the
final design the arc duration is usually about
0.6 to 0.8 milliseconds — about the same as
in the newer transistor assisted ignition sys-
tems. The only drawback with inserting a
clamp diode in a ‘conventional’ push-pull
inverter system is that during the capacitor
recharging cycle the inverter must drive into
an almost purely capacitive load, as during
charging the clamp diode is forward biased
and shorts out the coil for the inverter. For
reasons already discussed push-pull invert-
ers just won't work into this sort of load. As
luck would have it the flyback inverter is
perfectly happy working into these condi-

tions (not entirely coincidentally). There is
also the further slight advantage that when
the inverter is recharging the dump capaci-
tor, the coil is inherently shorted out by the
clamp diode and absolutely no charge volt-
ages appear at the coil output. It also means
that after the first quarter cycle of the dump
the diode is turned on and, if necessary (if
you're really in a hurry) capacitor recharg-
ing can be allowed to commence, but more
of this later.

Rise time & pulses
This seems to solve all the so-called prob-
lems associated with CDI except that of too
fast a rise time on the output voltage. To be
honest this one had me worried for a while
and the CDI which I used with great success
for many years had the so called cross firing
problem (but never gave a sign of it). The
car | had then was a Mazda R100 and in fact
there were two CDIs in it as the car had
dual ignition. The rotors were fired alter-
nately and it would seem an ideal arrange-
ment for cross firing but then the leads were %
spaced well apart. Allin all I have very fond
memories of that car — apart from the fact
that engines had to be regarded as consum-
ables but no matter. My current iron steed -
is a 4.2 litre V8 Torana so cross firing had to
be dealt with. L

To understand the way the coil primary
voltage rise time is controlled it’s necessary
to look into the design of the flyback in-
verter in some detail. A decision that was
made very early on in the design was that
the inverter transistor on time was to be
about 20 microseconds. This is about as fast
as the inverter can be run before transistor
switching losses become a nuisance. For the
dump capacitor to be recharged in 2 milli-
seconds or so the peak inverter current has
to be allowed to run up to 15 to 20 amps be-
fore turn off. At first this may seem a bit
fierce but there’s no trouble finding suitable
transistors and the main inverter transistor
has a much easier life than the one used in a
transistor assisted ignition! The high cur-
rents make it a good idea to run the inverter
at as high a frequency as possible to make
bypassing manageable. Given the inverter
peak current and runup time the value of in-
verter primary inductance can be calculated
from:

Vt  13.6x20x10°%
=1, 2
pk

= 13.6 microhenries

For many and varied reasons the inverter
primary to secondary turns ratio needs to be
6 or 7 to 1. This from simple arithmetic
means that the inductance seen looking into
the inverter transformer secondary will be
36 or 49 times the primary inductance. In
the final inverter the turns ratio is 6.4 to 1 so
the inverter secondary inductance is about
550 microhenries. So what did | hear you
say? Tut! have patience!

It isn’t written in words of fire that the in-
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Figure 6. Using a parallel diode to modify coil current and voltage.

verter-rectifier-SCR-coil combination must
be as shown in Figure 6. In the final design
D1 is the rectifier diode, Q4 is the dump
SCR and C2 is the dump capacitor. As long
as D1 points the right way (it does) C2 will
charge correctly. The only effect of moving
the diode is that the secondary winding of
the inverter operates at the dc voltage of C2
instead of ground (take note when deciding
how much insulation is required). For the
moment assume L2 and R16 are shorted out
and CS5 is removed. After capacitor charg-
ing is completed the inverter coil secondary,
the anode of Q4 and the cathode of D1 are
all at 300 volts. When the SCR, Q4 is trig-
gered on to start the dump cycle it imposes
the full 300 volts across the inverter coil sec-
ondary and the other side of the secondary
starts to drive the dump capacitor negative.
Everything proceeds as before except that
the output to the ingition coil is driven
through 550 microhenries. The very low im-
pedance of the SCR is buffered by the in-
verter coil secondary. This means we are
free to put components in parallel with the
ignition coil to shape and tailor the rise time
on the coil primary exactly as we desire. In
the final design I chose to use a 150 nF ca-
pacitor so the rise time for the ignition coil
primary is set by the inverter coil secondary
and C6. For purposes of calculating output
rise time the ignition coil can be treated as
an open circuit (it's very large) and the
dump capacitor can be treated as a short cir-
cuit (it’s also very large). The rise time is
completely controlled by the inverter sec-
ondary resonating with C6. To stop the two
ringing a resistor R19 is included in series
with C6 to complete the shaping of the ris-
ing edge of the voltage applied to the coil.
All problems solved!

Moving the SCR to the other side of the
inverter secondary has some other desirable
features too. If the inverter is still charging
the capacitor when the SCR is triggered;
then the SCR immediately turns the in-
verter off as it forces 300 volts across the
coil secoridary which turns the base winding
for the inverter off. This ensures that if
there is ever any dispute for control of the
inverter coil the SCR wins!

This solution did give a few problems and
these are the reason for L2, R16 and CS5.
Since the C2 side of the inverter secondary
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Figure 7(a). Inverter output voitage and SCR

anode voltage, showing the effect of L2.

has only the steady state charging voltage
on it all the switching voltage of the inverter
appears on the anode of Q4 (sce Figure
7ra])‘ This means that the SCR anode has a
very large changing voltage applied to it.
An SCR, like any other device has stray ca-
pacitances between anode and PNP base,
and PNP base and NPN base (refer to Fig-
ure 2 again). If the anode is driven posi-
tive very fast then capacitive currents are in-
duced in both bases of the four layer struc-
ture. The SCR cannot distinguish between
capacitive currents and gate trigger currents
and so if the anode voltage changes too fast
then the SCR will turn on. The manufactur-
ers specify this effect as the maximum rate
of change of off state voltage or off 4 and
for most el cheapo SCRs it is usually a mini
mum of only 10 V/ius — trouble! RCA
(which seems to be pretty good at making
power semiconductors) makes a device with
an off % of 100 V/us which is the S5800
series. Lo and behold they were available in
Australia!

One hundred volts per microsecond still
isn’t anywhere good enough but it gave me
a chance! To compietely solve the problem |
had to use the old ‘saturating inductor snub-
ber trick’. This works as follows. L2 is an in-
ductor wound on a toroid with very high
permeability and R16 in parallel with it
makes a very low Q inductor assembly. In
fact its Q is so low that it forms a critically
damped resonant circuit with CS and the
SCR strays (about 100 pF). This means that

when the inverter secondary applies a sub-
microsecond square wave edge to the input
of L2 and R16 the SCR only sees a con-
trolled rising edge of (surprise! surprise!)
100 V/ps. Because R16 makes the LCR net-
work critically damped there is no ringing
and the SCR 1s happy (and so, presumably,
are we).

But what happens when the SCR is trig-
gered? While it is possible to make quite
large inductance values with a toroidal core
they are very easy to saturate with direct
currents. When the SCR is off no dc can
flow and the toroid passes bnly the small
amount of ac needed to charge C5 and the
SCR strays. When the SCR s triggered the
resultant dc saturates the toroidal core in
three or four microseconds and the induct-
ance aimost completely disappears. Clever
eh? More than that it works just fine! This
really completes the discussion of the basic
shaped puise CDI,; the design gave me com-
plete control over all parameters of the
output spark. The system is completely in-
sensitive to the type of ignition coil used,
any sort at all will work well. In general if
you have a coil with a ballast resistor for
start boost it will work better if the resistor
is not included but leave it in if you want.
The current rundown is predominantly
damped by the secondary spark voltage re-
flected into the primaty.

Once the basic system was working fine |
started to consider all the ‘bells and whis-
tles’ that would be nice. The first to go in
was to give the inverter some boost durning
engine starting. The final charge voltage on
the dump capacitor is determined only by
R4, RS and R6 together and the zener diode
ZD2. When the cathode of ZD2 is raised to
about 10 volts through R4 it turns on Q3
and stops the inverter. RS and R6 form a
potential divider with R4. If R6 is shorted
out the input to R4 must go more positive
before ZD2 starts to turn on. QS does ex-
actly this when the starter voltage is applied
through the input network to its base and
the output of the inverter goes up to some-
where over 400 volts during starting. This
pushes the rating of the S5800D SCR so |
don’t recommend you use it this way all the
time but for short periods it’s OK.

The next nicety to be incorporated arose
because of the remarkable performance of
the final inverter. The final inverter would
charge the dump capacitor to 300 volts from
an input supply of /.8 volis. It took a while
to get there (see ‘Testing’) but get there it
did! This was wonderful but there weren't
enough voits to reliably trigger the SCR.
Ridiculous! All those ergs there and no way
to get at them! One of the nice things about
a flyback inverter is that if several output
windings are wound on the coil they all give
output voltages related to each other by
only their turns ratios. So three quick turns
around the core, a five cent diode and a 20c
capacitor and a regulated 20 volt rail was
available to fire the SCR. This also ensured
that an optimum trigger pulse could be ap-
plied no matter what the supply voltage.



One very nasty possibility did occur to
me. Inside the inverter there is a diode
directly across the output to the coil. If the
‘earthy’ side of the output to the coil was
directly connected to ground and some mis-
guided individual connected the hot output
to the battery supply then the diode would
be destroyed. It’s big but not that big. To
stop this possibility I connected the output
ground to earth through a resistor (R18 on
the circuit diagram). This would have al-
most no effect on the inverter regulation but
very nicely prevents any mishaps. Since the
secondary and primary sides of the inverter
were no longer tied together this required a
little thought concerning triggering. As the
energy to trigger the SCR is referred to the
secondary ground an optocoupler ensured
that no matter what was done triggering
would always happen when wanted and,
better, wouldn’t happen if not wanted due
to stray currents in R18.

Very little modification 1s needed to
make the circuit operate from a Hall effect
sensor. A little performance is lost as the
Siemens HKZ101 won’t work on less than
4.5 volts but all that’s needed is to change
R13 from the 47 ohms for points to 300
ohms and replace the 180 ohm R14 with a
22 ohm resistor. Thus when the points input
is open circuit (or off for the HKZ101) at
least 8 mA flows into the optocoupler at the
lowest supply voltage. R20 provides the
recommended current limiting for the sen-
sor as per data sheet.

Testing the prototype

After a certain amount of fiddling around
with a rats nest, I built a prototype and had
the wonderful experience of having every-
thing work almost perfectly the first time.
The board layout had no errors (amazing!)
and the whole thing just happened. I had an
ignition coil that I'd used on the develop-
ment of the earlier CDI built some years
ago that served just fine for testing. It has a
primary resistance of 3 ohms and a turns
ratio of near enough to 100:1.

The first thing to do was ensure that all
the calculations about arc duration were
correct. Photographs were taken with the
coil and CDI rigged up on the bench. A rats
nest version of a transistor assisted ignition
was also built for comparison purposes. Cal-
culations for the transistor assisted ignition
said that the rate of rise of primary voltage
should be about 15 V/us and the tests con-
firmed this exactly. For the CDI I had al-
ready done the design for a rate of rise (in
this case fall — the pulse is negative for the
CDI) of twice this value as there is a com-
promise between fast voltage change firing
dirty plugs and the risk of cross firing. Fig-
ure 7(b) shows that, once again the calcula-
tions were spot on. The negative going
pulse leading edge has a <“ of so near
30 V/us as not to matter. The photograph
also shows that the coil secondary voltage
also changes nearly twice as fast for the
CDI.

The arc duration was measured for the

CDI and the result is shown in Figure 7(c).
The timebase for the CRO was changed to
100 microseconds/division and the arc dura-
tion was measured at 0.75 ms. This is al-
most exactly the same as is obtained in the
currently fashionable transistor assisted
ignition except that the CDI will maintain
this arc duration up to 330 pulses per second
with no reduction in spark power at all. This
corresponds to an engine speed of 5000 rpm
in my trusty V8 or 10 000 rpm in a four
cylinder car. A transistor assisted ignition
with dwell extension can equal this perform-
ance but only at the expense of very high coil
currents. The pulse shaped CDI draws
about 5 amps at these unrealistically high
speeds and for normal driving usually draws
about one amp.

The next point of interest with the CDI
system is the coil secondary voltage and cur-
rent. Figure 7(d) shows how these parame-
ters vary with time during the spark. The
lower trace is the secondary voltage and the
upper is the current. It can be seen that be-
fore gap breakdown no current flows (rea-
sonable!). After the gap arcs over, the gap
voltage drops to about 1 kV and the current
rises in a sine wave following the primary
resonance of C2 and the coil primary. The
secondary current peaks at about 70 mA
when D10 turns on and shorts out the pri-
mary. After this the coil primary and sec-
ondary currents decay away to zero. When
the secondary current reaches zero the arcis
extinguished and the small amount of
energy left in capacitances rings. This con-
firmed that all was happening as designed
for in the system.

To show how the inverter works a photo-
graph (Figure 7 [e]) is also given of the col-
lector waveform for Q1. These pictures cor-
respond to an engine speed of about
2600 rpm for a V8 or 5400 rpm for a four
cylinder and so are representative. In the
test fixture the dwell angle was 50 per cent
as a square wave was used to trigger the sys-
tem. The photograph shows the inverter re-
charging the capacitor in two milliseconds
then shutting down. The rather ragged
waveform a millisecond after the inverter
shuts down is the CDI triggering, and volt-
age is due to C2 discharging through the in-
verter secondary being reflected back into
the primary circuit. When Q1 is off its col-
lector voltage sits at the supply voltage. It’s
interesting to note that the supply rail is
being pulled down by the inverter when it’s
running and takes several milliseconds to
recover. This is because rather light leads
were used in the test fixture. It illustrates
that when the unit is installed in a car good
solid supply lines should be used.

A rough estimate of inverter efficiency
was made by accurately measuring the value
of C2 then measuring the current drawn by
the inverter for exactly 100 pulses per sec-
ond. The power out of the inverter is 12CV?
x 100 = 11.8 W. To produce this output
1.4 A was needed from a 12 volt rail which
gives an efficiency of 70 per cent but there
are many uncertainties in the measurement.

improved CDI

Figure 7(b). Coil primary (lower) and second-
ary voltage for the new CDI. Time 10 us/div,
prim 50 V/div, sec 2 KV/div.

Figure 7(c). As above, but with 100 us/div to
show arc duration.

Figure 7(d). Coil secondary current (top,
50 mA/div) and voltage (bottom, 2 KV/div).

Figure 7(e). The waveform at Qt's collector
(10 Vidiv, 1 ms/div).
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Figure 8. The time taken to recharge dump capacitor C2, plotted against battery voltage. The in-
verter only stops when the supply drops below 2 voits!

Finally the time taken for the inverter to
recharge C2 was measured as a function of
the supply voltage and the results are shown
in Figure 8. For normal operating voltages
of 13.6 volts the capacitor is recharged in
two milliseconds but even if the voltage
drops to 7 or 8 volts (not unusual during
starting in winter) the inverter still gives full
spark power after five milliseconds. At 25
volts in (don’t ask me how you'd ever get
this supply voltage in a 12 volt system) the
inverter recharged the capacitor in one mil-
lisecond.

The inverter stopped operating at about
1.9 volts and at just over 2 volts was still giv-
ing the full 300 volts out. It’s hard to imag-
ine how you’ll start an engine with the
battery this flat but it’s nice to know that the
ignition system isn’t the cause of the engine
not starting!

Just to satisfy myself that the design was
right I operated the CDI in an oven at 70°C
for half an hour. This was a far more severe
test than was ever expected in real life as the
hot air in the oven wasn’t moving and made
heat dissipation a major problem for the
CDI. Nonetheless the system came through
with flying colours. However, I can’t em-
phasise enough that if you build the CDI up
it’s far better to mount it under the dash or
somewhere else that’s cool. ®
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CASIO FX-450

CASIO SCIENTIFIC
POCKET-FOLD CALCULATOR

e Works without batteries ® Magic Touch Leaf Keys
® Works by Solar Power, daylight & any lamplight
o Liquid Crystal Display

® 68 Scientific functions ® Folds to pocket-size

® Binary, octal, and hexadecimal DIMENSIONS 11mm x 78mm x 125mm (/2" x 3" x
calculations/conversions, logical operations and 9 5") closed RR.P. $119
physical constants. WEIGHT 97g (3.4 02.) e

OUR READERS! . . .
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%\\\\‘ with Casiotone MT-35
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» ® 4 Built-in Rhythms, Rock, Swing, Bossa nova, Waltz
0““ PI“CE ® 6 Preset sounds, Piano, Ele. Piano, Organ, Oboe, Clarinet,
Vibraphone.

® Has own speaker or plugs into your stereo system
® Auto-accompaniment with just one finger

® QOutput jack for headphones (not included)

o Includes shoulder strap and carry-case
DIMENSIONS 49 x 645 x 138mm Weight |.6kg

e
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other information. ® Keyboard uses ASCII format. ® Plays computer
games with real sound signals using BEEP command. ® Up to 10 : SR
program areas usable simultaneously. ® Most frequent commands can | American Express Bankcard [7] Cheque*
be input directly for quick programming. ® Good for computer (I " Please make cheques payable 1o the Federal Publishing Company Pry.
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KITS from Rod Irving Electronics — the kit specialists!

#*#% RECENT RELEASES &k #

-

ELECTRONIC
MOUSETRAP

This clever electronic mouset
rap disposes of mice instantly
and mercitully. without tail. and
resets itself automatically.
They'll never get away with the
heese again' (ETi Aug '84)

$29.95

Cat ETI 1524

SOUND SIMULATOR
FOR MODEL TRAINS

Fancy a diesel sound simulator
for your model train layout?
This circult mounts Inside the
traln for added reallsm and
even varies its 'speed’ accord-
ing to the throttie setting

(EA Nov. '84) $18.00

1w AUDIO
AMPLIFIER

A low-cost, general-purpose, 1
watt audio amplitier, syitable for
increasing your computers
audio level, etc. (EA Nov. 84)

$9.95

RAILMASTER PULSE
POWER TRAIN
CONTROLLER

Here's an up-to-the-minute train
controller offering all the most
desirable features Including
inertia, tull overload protection,
walk-around throttle and excellent
low-speed running characteris-
tics. Probably the best controller
available, regardless of the cost'
(EA Sept. '84. B4tc9)

Cat. KB4091 $79.50

COMPUTER DRIVEN
RADIO-TELETYPE
TRANSCEIVER

Here's what you've all been

asking for — a tull transmit-
receive system for a computer-
dnven

radio teletype station. The soft
ware provides all the latest
whizz-bangs” like split-screen
operation, automatically repeat
ing test message. printer output
and more. The hardware uses
Iried and proven techniques.
While designed to team with
the popular Microbee, tips are
available on inter-facing the unit
to other computers (ETI Nov.

‘84, ETI-755)
Cat. R47550 $139.00

DRUM SYNTH.

MODULE

A simple, low-cost Module that
will generate a wide variety of
drum-like sounds from a pulse
input provided from a sound
pick up or electronically.

(ETI Oct '84).
ETI-610 $24.95
-

/

SOLAR POWERED
HOUSE NUMBER

Searching for a house at night
in an unfamiliar street can be a
trustrating business. This illum-
inated house-number switches
itself on at dusk and switches
off six hours later. (EA Sept. ‘84,
84M8B)

Cat. KB4092

EA AM STEREO
DECODER

AM stereo is now broadcast In
Australia on an experimental
basis. This add-on decoder
works with the Motorla C-QUAM
system. (EA Oct. ‘84, BAMS 104

Cat. K84101 $24.95

READY-SET-GO
LIGHTS

A simple project for starting slot
car races, etc. it provides the
traditional Red/Amber/Green
lights with a random delay be-
tween the amber and green.

(ET! Oct '84).
ETI-277 $24.95

150 W BASS AMP

This guitar amp for Impeccable
bass players teatures many
facilities found on expensive
‘commercial’ ones it delivers
150 watts Into 4 ohms, has a t-
band graphic, timiter, line out
and bi-amp facilities. (ETI Aug.

'84, ETI-1410)
Cat. K54100 $299.00

DIRECTIONAL DOOR
MINDER

Most electronic door minders
function by having a beam ot
light shining across a doorway
interrupted. but are incapable of
detecting whether the light beam
is broken by a person entering
ot leaving the room. This project
overcomes that problem with the
aid of digital logic. (ETI Nov. ‘84
ETI1 278).

Cat K42780 $29.95

EFFECTS UNIT

An “effects unit” that can create
phasing, tlanging, echo. reverb
and vibrato effects.

(EA June '83).

83GA6 $65.00

INVERTER

This 12 240V inverter can be
used to power mains applian-
ces rated up to 40W, or to vary
the speed of a turntabte. As a
bonus, it will also work back-
wards as a trickle charger to
tup up the battery when the
power is on.

(EA May '82) $49.50

N

¢
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CUDLIPP CRICKET

A fascinating Electronic Cricket
with just two ICs. The Cudlipp
can be used to bug your home,
oftice etc.! Greal fun!

(EA Feb. '82)

Cat 82EG2 $12.00

ELECTRONIC WATT
METER

This unit will measure the power
consumption of any mains
appliance with a rating up to 3
kilowatts It makes use of a spe-
cial op amp called an “output
transconductance amplifier" or
OTA tor short. (EA Sept '83).

Cat. 83WM8 $79.50
£

PH METER KIT

Buitd this pH meter tor the
swimming pool season is here
againt

From swimming pools to fish
tanks to gardening. this pH
meter has many applications
around the home. This unit
features a large 3% digit liquid
crystal display and resolution to
.01pH units, making It suitable
for use in the laboratory as well,
(EA Dec. '82)

Cat. 82PH12 $139.00

12-230V DC-AC
INVERTER

INCLUDING TRANS-
FORMER 300 WATTS

This EA Inverter is capable of
drivin
up to 300VA and teatures
voltage regulation and tull over
load protection. (EA June '87).

Neminal Supply Voltage 12v DC
Outpet Voitage see table
S0Hzt 005%

see lable

300vA

Correat Limiting 3J0A {primary)
Efticiency see table
P & P $10.00. Anywhere In Aus-
i $195.00

30 V/1 A FULLY
PROTECTED POWER

SUPPLY

The last power supplr we did
was the phenomenally popular
ETI-131. This low cost supply
teatures full protection, output
variation from OV to 30V and
selectable current limit. Both
voltage and current metering Is
provided. (ETI Dec. '83).

ETI-162

$49.50

50 W AMPLIFIER
MODULE

Cat. K44800 $24.50

100 W AMPLIFIER
MODULE

Cat K44801 $27.50

HUMIDITY METER

This project can be built to give
a readout of rélative humidity
either on a LED dot-mode di$
play or a conventional meter. In
addition it can be used with
another project as a controller
to turn on and oft a water mist
spray 1n a hothouse. for
example (ETI May 81)

Includes humidity sensor.
$19.501

Cat K42560 ETI2S6 $29.50

mains appliances rated .=

.
TEMP PROBE
Can measure temperature from
~50° to +150°C. it simply plu?s
into your multimeter — great for
digital multimeters. Accuracy of
0.1°C resolution of 0.1°C.
(ETI June ‘83).

ETI-153 $22.50

»

ELECTRIC FENCE

Mains or battery powered, this
electric fence controlter is both
inexpensive and versatile.
Based on an automotive igni-
tion coil, it should prove an ade-
qQuate deterrent to all manner of
livestock Additionally, its
operation comforms to the rele-
vant clauses of Australian Stan-
dard 3129.(EA Sept. '82)

$19.50

82EF9

LOW OHMS METER

How many times have you
cursed your Multimeter when
you had to measure a low-value
resistance? Well with the “Low
Ohms Meter” you can solve
those old problems and in tact
measure resistance from 100
Ohms down to 0.005 Ohms.
{ETI Nov. '81).

ETI-158 $34.50

HEADPHONE
AMPLIFIER

PRACTISE WITHOUT ANNOY-
ING THE FAMILY

It you play any type of elec-
tronic Instrument, this
headphone amplitier will surely
interest you. It will let you prac-
tise for hours without upsetting
the household, or you can use it
to monitor your own instrument
in the midst of a rowdy jam ses-
slon. (EA Feb.'84).

83MA11Y $28.00

MOSFET POWER

AMPLIFIER

Employing Hitachi Mostets. this
power ampiifier features a ‘no
compromise’ design, and is
rated to deliver 150% W RMS
maximum and features
extremely low harmonic, tran
sient and intermodulation dis
tortion (ETI Jan. '81}

Cat ETI 477 $63.00




PARABOLIC
MICROPHONE

Build a low cost parabola, along
with a high gain headphone
ampilifier to help when listening
to those natural activities such
as babbling brooks, singing
birds of perhaps even more
sinister nolses The current cost
ot components tor this project
Is around $15 including sales
tax, but not the cost ot batteries
or headphones. (EA Nov. '83)

83MA11 $15.00
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MODEL ENGINE
IGNITION SYSTEM

Get sure starts every time and
no more glow plug burnouts on
your model engines. (ETI June
83

ETI-1516 $41.50

58 .
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CAR IGNITION KILLER

Most car burglar alarms are
easlly circumvented, but not
this cunning “ignition Killer”
This sneaky antithett device
uses a 555 timer to place an
intermittent short circuit across
the points. Until disabled by its
hidden swlitch the circuit eftec-
tively makes the car undrive-
able — a sure deterent to
thieves! (EA Feb. '84).

84AU1 $16.95
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LOW OHMS METER
How many times Rave you
cursed your Multimeter when
you had to measure a low-value
resistance? Well with the “Low
Ohms Meter” you can solve
those old problems and in tact
measure resistance from 100
Ohms down to 0.005 Ohms.
(ETi Nov. '81).

ETI-158 $34.50

VIDEO AMPLIFIER

@ Emchonca Avewshs iy e
9 27 VIDEO AMPLIFIER

L4 = .
Bothered by smeary colours,
signal beats and RF inter-

terence on your computer dis-
play? Throw away that cheap
and masty RF modulatorand
use a direct video connection
instead, it's much better! The
Videq Amplitier teatures adjust
able galn and provides both
nhormal and inverted outputs.
Power Is derived from a 12V DC
plugback supply. {EA Aug. "83).

83vaAs $15.00

MOSFET POWER

AMPLIFIER

Employing Hitachi Mostets, this
power amplifier teatures a’'no
compromise’ design, and is
rated to deliver 150% W RMS
maximum and teatures
extremely low harmonic, tran-
slent and intermodulation dis-
tortion. (ETi Jan. '81}.

Cat ET1 477 $63.00
VIDEO ENMANCER
° 4
% B st
POWER ENMANCE

VIDEO ENHANCER
100's SOLD

Like tone controls in a hi-ti
amplifier, touch up the signal
with this Video Enhancer.
(EA Oct '83).

$35.00

83VE10

RADIOTELETYPE
CONVERTER FOR
THE MICROBEE

Have your computer print the
latest news from the inter-
national shortwave news ser-
vice. Just hook up this project
between your shortwave
receivers audio output and the
MicroBee parallel port. A simple
bit of software does the decod-
ing. Can be hooked up to other
computers too.

(ETI Apr. '83) $20.00

MUSICOLOR IV

Add excitement to partles, card
nights and discos with EAs
Musicolor 1V light show. This is
the latest in the tamous line of
musicolors and it otters
teatures such as four channel
“color organ” plus four channel
light chaser, front pane! LED
display, internai microphone,
single sensltivity control pius
opto-coupled switching for
Increased satety. (EA Aug. '81).

81MC8 $84.00
el o @ |
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FUNCTION

GENERATOR

This Function Generator with
digital readout produces Sine,
Triangle and Square waves
over a |reﬂuency range from
below 20Hz to above 160Hz
with low distortion and good
envelope stabilltr it has an
inbuilt tour-digit frequency
counter for ease and accuracy
of frequency setting. (EA April
'82)

82A03A/B $79.50

MOTORCYCLE WTERCOM

¢3-90

Yoo )

MOTORCYCLE
INTERCOM

OVER 300 SOLD!

Motorcycling is fun, but the
conversation between rider and
passenger is usually just not
possible. But build this inter-
com and you can converse with
your passenger at any time
while you are on the move.
There are no “push-to-talk” but-
tons, adjustable volume and it's
easy to build! (EA Feb. '84).

$45.00

84CMS5

TRANSISTOR
TESTER
1000's SOLD

Have you ever desoldered a
suspect transistor, only to tind
that it checks OK? Trouble-
shooting exercises are often
hindered by this type of false
alarm, but many of them could
be avolded with an “in-circult”
component tester, such as the
EA Handy Tester. (EA Sept. '83)

$15.00

LAB SUPPLY

Fully variable 0-40V current
limifed 0-5A suppiy with both
voltage and current metering
(two ranges: 0-0.5A/0-5A). This
employs a conventional series-
pass regulator, not a switchmode
type with its attendant pro-
blems, but dissipation is
reduced by a unique relay
switchlng system switching be-
tween laps on the transformer
secondary. (ETI May ‘83).

$175.00

ETI-163

SLIDE CROSS-FADER

Want to put on a really pro-
tessional slide show? This slide
cross-fader can provide smooth
dissolves trom one projector to
another, initiate slide changing
automatically from an in-built
variable timer, and synchronise
slide changes to pre-recorded
commentary or music on a tape
recorder. All this at a cost far
less than comparable commer-
cial units. (EA Nov. '81).

815811 $85.00

EPROM PROGRAM:-
MER EP1

No need for a Micro with EA’s
great Eprom Programmer suit-
able for 2716/2758 Eproms.
(EA Jan. '82).

82EP1 $47.50
with Textool Sockets $59.95

PHONE MINDER

Dubbed the Phone Minder. this
handy gadget tunctions as both
a bell extender and paging unit,
or it can pertorm either function
separately. (EA Feb. '84).

84TP2 $24.00
]

MICROBEE SERIAL-
TO-PARALLEL
INTERFACE

Most Microcomputers worth
owning have an'RS232" con-
nector, or port, through which
serial communications {(input/
output) is conducted. It is a con-
vention that, for listing on a
printer, the BASIC LLIST or
LPRINT command assumes a
printer is connected to the
RS232 port. Problem is, serial
intertace printers are more
expensive than parallel ‘Cen-
tronics' interface printers. Save
money by building this
intertace. (ET Jan. '84).

$55.00

ETI-675

DUAL TRACKING
POWER SUPPLY

Built around positive and nega-
tive 3-Terminal' Regulators. this
versatile duaf tracking Power
Supply can provide voltages
trom £1.3V to £22V at currents
up to 2A. In addition, the Supply
features a fixed +5V 0.9A out-
put and Is completely protected
against short circuits, overloads
and thermal runaway. (EA

March ‘'82)
82PS2 $87.50

BIPOLAR PROM

PROGRAMMER

Every digital workshop should

have one! Can be used to pro-
ram the popular tusible-fink
ROMS like the 745188/288,

82523 and 825123 etc.

{ETl June '83).

ETI-688 $47.50

ELECTRIC DUMMY
LOAD

With this unit you can test
power supplies at currents up
to 15 Amps and Voltage up to
60 Volts. It can “sink” up to 200
Watts on a statlc test and you
carf modulate the load to per-
form dynamic tests

(ET1 Oct '80).

ETI-147 $99.00

Errors and Omissions Excepted

Rod lrvlng.Electron.Ics

425 HIGH STREET.
NORTHCOTE VICTORIA.
Ph:(03)489 8866 489 8131
48-50 A'BECKETT STREET,
MELBOURNE VICTORIA.
PH:(03)347 9251

Mail Order and
correspondance:

P.0. Box 235
NORTHCOTE 3070

Call in at either 2
of our convenien-
tly located stores:
48-50 A’Beckett
St., Melbourne
425 High St.,
Northcote.

Or take advan-
tage of our Mail
Order Depart-
ment.

Write to:

or phone ...

MAIL ORDER
HOT LINE

{03)4811436

@iﬂ

POSTAGE RATES
$1-89.99 .... 53
$10-$24.99
$25-$49.99 .
$50-$99.99 .
$100-$199
$200-$499
$500 plus .

$1.50
$2.00
$3.00
$3.50
$5.00
$7.50
. $10.00

Comet road freight is extra.
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50V SA LABORATORY
POWER SUPPLY

New switchmode supply can
deliver anywhere trom three to
50V DC and currents of 5A at
35V or lower. Highly efficient
design. (EA May, June '83)

83PSS $140.00

ZENER TESTER

A simple low cost add-on for
your multimeter. This checks
zeners and reads out the zener
voltage directly on your muk
timeter. it can also check LEDs
and ordlnag diodes.

(ETi May '83)

ETI-164

$9.50



PRECISION CRO

CALIBRATOR

@l 170 OSCILLOSCOPE CALIBRATOR
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Anyone who has used a CRO will know what an incredibly
useful instrument it can be — providing you can be sure of its
calibrations. This handy low-cost calibrator will let you check
and adjust all main settings easily and efficiently. Designed by
the Electrical Engineering staff at Sydney University, it is easily
built and can also be used to check out a CRO you're

considering buying.

WHEN OSCILLOSCOPES or ‘CROs’ first
started to be used in electronics, they were
simply used to ‘look at’ what was going on
in a circuit. Just being able to ‘see’ what was
happening to the voltages and currents was
a big step forward from what had been pos-
sible before, and for a while that was
enough.

But nowadays people expect to be able to
use a CRO in a much more quantitative
fashion, to measure instantaneous voltages,
voltage changes and timing details. In order
to be used in this more serious way, a CRO
naturally needs to be properly calibrated.

The small low-cost calibrator described
here has been designed to make calibration
of almost any reasonably modern CRO a
fairly simple and straightforward job. It
produces pulses of known accurate ampli-
tude and timing, whose peak-to-peak volt-
age and repetition rate can be varied over a

74 — ETI February 1985

wide range to allow most of a CRO’s nor-
mal ranges to be checked.

While the calibrator can be used 10 check
and adjust both gain and linearity for both
the vertical and horizontal channels of an
instrument, in practice most CROs do not
provide a means of adjusting the linearity of
the vertical amplifier(s) — only the gain.
Similarly although you can use the calibra-
tor to check horizontal linearity, most
instruments only allow you to adjust the
horizontal gain and average timebase sweep
speed.

A CRO which was made more than ten
years ago (fairly rare in the commercial
world, but still common in hobby work-
places) can easily drift a few percent in a
period of months. Hence the need for a
handy reference like this calibrator.

In addition to its main intended use in
keeping your existing CRO or CROs cali-

brated, it is probably also worth taking
along when you are looking at new CROs
with an eye to purchase. It has surprised the
authors to see how badly some otherwise
impressive units fared, even brand new.

We will now discuss how the calibrator is
used, for those who may not have been ex-
posed to such procedures before. In addi-
tion to checking vertical gain accuracy and
sweep speed, we will also explain how to
check overshoot, timebase non-linearity,
the presence of a satisfactory vertical
delay line for viewing non-repetitive trig-
gering events, and vertical non-linearity.

Note that we must assume you have ac-
cess to the operating manual of your CRO,
for details regarding the manufacturer’s
recommended procedures in adjusting the
instrument. This varies from insfrument to
instrument, and it is often important to ad-
just things like the vertical attenuator and
timebase ranges in a particular order.

Vertical calibration

This is initially fairly simple. Referring to
the first CRO screen photograph (repre-
sented in Figure 1), the instrument’s appro-
priate present potentiometer is adjusted to
obtain precisely the correct deflection. The
photograph was taken on a brand new CRO
on a medium voltage deflection scale, and
s0 the trace is narrow and sharp. The ad-
justment should be done on the range(s)
specified by the manufacturer, but the
checking of calibration should be done on
several of the available ranges.

Figure 2 shows the same (brand new)
CRO on its most sensitive range. There are
two points to note. The first is that the trace
was fuzzy, primarily on account of CRO
amplifier noise. This requires that the
operator effect some estimate of the differ-
ence between trace centres. It is best 10 take
one edge (in Figure 2 the lower) and adjust
the vertical position so as to set the refer-
ence edge precisely on a graticule line. Then
the same edge of the trace on the other part
of the squarewave cycle gives the
deflection.

In Figure 2 the deflection is clearly about
5.2 divisions. The second point to note is
that the CRO (correct to the limit of meas-
urement on the 50 mV/div range) is 4 per
cent high on the | mV/div range, Thus the



need to check performance against speci-
fications on all ranges is very clearly demon-
strated.

Horizontal calibration

Initial sweep calibration should similarly be
carried out at the sweep speed specified for
the particular CRO, but a check is recom-
mended over a wider range. Figure 3 is of a
set of 10 timing pulses arrayed over a CRO
screen. With the fine vertical edge of the
first pulse set on the first vertical graticule
line, the same part of the last pulse should
align with the final graticule vertical. Even
on the screen of the high quality and fast
writing speed CRO used for this the inten-
sity must be set quite high to clearly show
the fast vertical edges.

Timebase Linearity

Regrettably for readers, but fortunately for
ETI, we were unable to locate a CRO with
bad linearity. Referring still to Figure 3, had
there been a non-linearity in the sweep, it
would have been evident as one or more
vertical pulses not being aligned with their
respective graticule lines after the horizon-
tal calibration had set the end pulses on
their respective markers. We have observed
such problems even on new CROs. The
calibrator prevented a poor purchase in that
case!

Overshoot

This phenomenon is becoming rarer on
CROs these days. The only CRO we could
locate with significant overshoot proved to
have neither graticule illumination for clear
illustrations nor the ability to give a good
look for single edge blow up.

We settled for using a 10 year old CRO
— also with no graticule illumination. Fig-
ure 4 shows overshoot on the edges of the
inverted timing waveforms, rather than the
voltage waveforms. These were easier to
trigger on than the relatively infrequent
edges of the voltage calibration square-
wave. The overshoot is the ‘wiggle’ seen at
the beginning of the clear horizontal parts
of the trace.

Delay Line

Figure 5 shows the rising edge of the voltage
calibration waveform on a high quality
oscilloscope. The trace was rather dim, be-
cause the sweep occurs only at 1 kHz, de-
spite the sweep speed of 10 ns/div. The
same edge that triggered the timebase can
be seen, because the CRO contains a delay
line, so that the signal is delayed for long
enough (some tens of nanoseconds usually)
to allow the sweep to commence before the
signal is applied to the vertical deflection
plates. A view such as this is impossible
otherwise.

The edge is not perfect. The salient fea-
ture is a minor step-like appearance at the
top of the edge. This is in fact not CRO

Figure 1. Vertical calibration. New Trio CS-1022
set to 0.2 ms/div, 50 mV/div.

induced overshoot, but the result of mis-
match in the connection from the calibrator
via a 50 ohms cable to the 1 m/50 pF input
impedance of the CRO. Such is the typical
situation which will be encountered.

Construction & setting up

The construction is basically a case of dupli-
cating the prototype shown here. Initially
drill the appropriate holes in the panel of
the case being used. All the electronics is at-
tached to the panel along with the switches
and conrtectors, so the shape of the rear of
the container is not important.

Once drilled, the various holes on the
front label can be lined up with the holes in
the panel and the label attached. After ad-
hering the label, fit the components and
their knobs where applicable. Next assem-
ble the pc board, exercising the usual care
to ensure that all the polarised compo-
nents are orientated correctly. Also take
care to leave the solder joints clean and free
of blobs which might short tracks together.
Remember that only resistors and capaci-
tors without polarity markings can be put in
either way around, because everything else
is polarised in some way!

Next attach all the components which are
mounted 1o the rear of the panel controls.
These components are fixed to the panel
controls to reduce the number of flying
leads. Be careful to get all of them in their
correct circuit locations, as reversal of com-
ponents here can lead to ‘satisfactory’ but
uncalibrated operation.

Finally connect the pc board to the panel
with short lengths of hookup wire. The
leads should be as short as is practicable
while leaving the board accessible for align-
ment, servicing, etc. Long leads can give
rise to unwanted coupling between the cir-
cuit sections, and may also permit the radia-
tion of unwanted EMI (Electro-Magnetic
Interference), even up to VHF frequencies,
because of the sharp edges generated by the
driver circuits.

With a battery connected the unit should
now function. It remains only to adjust the
supply to its correct voitage. This of course

Figure 2. The same CRO as in Figure 1,
at 1 mV/ div.

Figure 3. A seven year old Tektronix 465 is shown
at 1ms/div. Its last calibration date was not
recorded, if it happened at alll

Figure 4. A BWD 511 of unguessable age. CRO
calibrator set to 1us timing pulses, CRO at 1 V/div
and 0.2 ps/div. No graticule illumination avallable.

Figure 5. Tek 465 again, 20 mV/div and 10 ns/div,
with the calibrator on 100 mV range.
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HOW IT WORKS — ETI-170

The CRO calibrator circult divides into six
parts. These are a power supply section, a
1 MHz clock, a 10 MHz clock, a divider chain,
a voltage output section and a timing pulse
output section. Each will be discussed in its
turn.

Power supply

The power supply consists of ICs 1, 2 and
part of I1C3, with their surrounding compo-
nents. Q1 is used as a saturating pass ele-
ment, to connect and disconnect the battery
from those parts of the device which are not
continuously powered. IC1 is the only IC con-
nected all the time to the supply. Initlally con-
sider that C1 is discharged. IC1(b) and (c)
have their inputs held iow, so that their out-
puts are high. These gates are connected In
parallel to increase the current delivering
capacity. Because the outputs are high, Q1 is
heid off.

In this condition the current drain tfrom the
battery is so smali that it wlll last its shelf iite,
and it may be eonsidered unconnected.

When PB1 Is depressed to turn on the in-
strument, C1 is charged up rapidly via R1.
The inputs of IC1(b) and (c) and taken high
and the outputs are thus driven low, turning
on Q1. This applies almost the tull battery
potential to IC2, a precision supply regulator
IC, via the external supply jack. Capacitors
C3 and C4 decouple the rall to prevent in-
stability problems arising from the source
Impedance of the battery. RV1 is used to trim
the regulated supply voltage to 5.05 voits,
while C5, C6 and C7 provide further
decoupling and compensation.

C1 will slowly discharge via R3. When it
reaches about halt rail potential, IC1(b) and
{c) will once again turn Q1 oft, returning the
instrument to the quiescent (off) condition.
Thus automatic turnoft is effected. Should
PB2 be fitted, it may be used to manually turn
off the supply.

It the unregulated supply talls below a level
where good reguiation of the 5.05 volt supply
by IC2 is not possible (when the battery goes
tiat, for example), IC3(a) and IC1(a) and (d) are
wired to immediately turn the suppiy off. Note
that IC3 is powered from the 5.05 volt rall.
When the input of IC3(a) talis to below about
half its supply rali, which Is about 5.05 volts,
It charges C2 via RS. This causes IC1(a) and
(d) to discharge C1 via D1 and R2, which
shuts oft the supply.

Resistors R6 and R7 set the potential on
the collector of Q1 which is required to initi-
ate this automatic shutdown. This mech-
anism prevents any attempt to use the device
when it is potentially operating incorrectly
due to a low battery condition.

1 MHz Clock

The 1 MHz clock Is crystal controlled and pro-
vides the timing reference for all (but the
10 MHz) timing signals and the voltage cali-
bration squarewave. The osclilator consists
of IC4(b) and surrounding components. It
runs off the 5.05 volt supply, and operates
continuously when the unit is In the on state.

Divider Chain

The divider chain consists of six decade
counters. These provide signals divided by
10, 100, etc, up to 1 million, giving 10 per cent
duty-cycle pulses of from 100 kHz to 1 Hz, all
derived from the 1 MHz reference. The ‘on’
indicator is driven from one of these dividers,
giving tast flashes with low duty cycle to give
indication without wasting power.

Timing Pulse Output

iC3(b/d) and IC11 with surrounding compo-
nents form the timing pulse output sectlon.
This section, when enabied, shapes the tim-
ing pulse train and delivers it to the output
with 50 ohm impedance. With SW1(a) in the
‘time’ position, IC3(d) is enabled. The disa-
biing system prevents the gates consuming
power when not required. SW2(a) selects the
timing train with the required frequency.

SW2(b) selects the capacitor which defines
the shape of the output pulse. This mech-
anlsm is incorporated to provide puises
whose edges are conveniently visible on all
trequency ranges.

On the 1us range, the puises are not modi-
fied by a capacitive load on IC11(c/d/e), but
are shaped by the driving network formed by
the sections of IC4 not used in the oscillator.
Not only does this provide neat, visible
pulses at this frequency, but it makes use of
the gates in the package already handling
1 MHz signals. This reduces the chances of
crosstalk between these signals, with com-
ponents in very high frequency ranges, and
the slower timing signals. Such crosstalk can
upset triggering and interfere with the wave-
form being displayed.

10 MHz Clock

The 10 MHz clock clrculit Is built around IC12.
It differs somewhat from the 1 MHz clock in
order to allow clean operation at this high fre-
quency. R39 and C18 with IC12(c/d) torm the
output wave of the oscillator into a pulse
string for easy alignment against graticule
timing marks. Note that the circuit Is sepa-
rately decoupled by C19, and Is only powered
by completing the earth return when re-
quired, as selected by the range switch
SW2(b).

This circuit consumes considerable power
in relation to the other parts of the calibrator,
and so is not actlvated when not required. Its
output is ted to a different connector. If it is
not requlred, this whole section can be delet-
ed, removing the 10 MHz 100 ns range with
commensurate cost saving. ¥ no tast CROs
are likely to be encountered, this would not
be a problem.

Output Section

The voltage output section, when enabled by
SWi1(a), produces calibrated output square-
waves at 1 kHz. The voitage level is selected
by SW3. When not enabled Q2 remains off.
When enabled it Is switched into and out of
saturation by IC11(b). Capacitor C16 Is se-
lected to precisely pull Q2 out of saturation
as quickly as possible.

When fully saturated, Q2 has approxi-
mately 0.05 volts drop across it — hence the
5.05 volt supply. R16 through R36 provide a
precise 1-2-5 sequence attenuator using only
E12 series preferred resistor values. Signals

of 1 mV p-p to 5 V p-p are developed. The out-
put impedance is at most a few hundred
ohms. Because no buffer is provided, the
CRO input must not be terminated in 50
ohms.

WHILE WE'RE TALKING ABOUT
CROs . ..

While we're thinking about CROs and their
performance, let's consider for a moment a
few general aspects of oscliloscope or ‘CRO’
performance which are often taken for
granted.

Nowadays there are quite a tew CROs avall-
able for around the same price as a humble
(humble?) audio amplifier. But we expect
rather different things from the two types of
equipment. For example we oniy expect am-
plifiers to have a bandwidth of from 20 Hz to
20 kHz — yet for the same money we expect a
CRO to have a bandwlidth of dc to 20 MHz!
This is a very big difference, yet some of the
better CROs go a great deal turther, to
200 MHz or even 500 MHz.

Astute readers will guess at once that
something is traded for this wide range. But
perhaps few of you may have realised just
what it is that Is missing trom the CRO's
performance.

One of the things usually noted in the ‘tine
print’ of CRO specitications is linearity. A
verticai deflection linearity error of one or two
per cent is typical, probably specified for a
deflection of say six or seven major divi-
sions.

in an audio ampiifier this would be called
distortion, and it it rose much above say
.01%, today’s audio enthusiast would be
most unhappy. By paying more money, you
can get an amplifier with ten times lower dis-
tortion agaln. in addition, the audio amp Is ex-
pected to maintain this low level of distortion
even at power output leveis of 100 watts or so
— a tar cry from the few tens of volts, at low
currents, expected from the CRO defiection
amps.

The CRO can of course get away with this
relatively poor linearity because the human
eye can't perceive less than about one per
cent distortion, whereas our ears most cer-
tainly can — particularly on the right kind of
programme material. Round two to the audio
amplifier.

In most applications where a CRO Is used,
the user expects to be able to resolve the
position ot the trace to within 0.1 divisions,
on a screen with eight vertical and 10 hori-
zontal divisions. This represents a dynamic
range of about 38 dB in the vertical direction.
Compare this with the 50 dB or more you get
from your cassette player, or the 96 dB from a
compact disc.

The upshot of this is that the signal-to-
noise ratio of a CRO can be relatively poor,
and the spot position uncertainty tairiy large.
Round three to the audio ampiifier.

l
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precision CRO calibrator

PARTS LIST — ETI-170
CRO CALIBRATOR

Resistors................all YaW, 2% unless noted
R1,R2,R38......... 1k
R3....... .. 10M
TR e v ——

R15,R37 ..
R16,17,28,29.....330R 1%
R18, 19, 20, 30, 31,

(< - .220R 1%
R21,22,33,34...... 33R 1%
R23, 24, 25, 35,

... 22R 1%
12R 1%
....150R 1%
....470R

R39....

390R
R42,R43 ... 100R
Capacitors

.47u/16VW RB electro.
100n/100V met. poly.

19-27,29 ..10n ceramic monolithic
C4..... ..100/25VW RB electro.
(o ST S— .47p ceramic

..15p NPO ceramic
..10p NPO ceramic

.2n2 ceramic monolithic
.22n ceramic monolithic
.220n met. poly.

...... .2p2/35VW solid tant.

. 22u/6VW solid tant.

Gl 2 e 220p/16VW electro.

[0 T = 100p ceramic

C17,C18......... ..22p NPO ceramic

« - 4u.7/35VW solid tant.

Semiconductors

D1..... ..1N814 diode or similar

LED1 .5 mm red LED with bezel

IC1,3,4 ..4001 CMOS quad NOR

(CR ...LM305/376 regulator

IC5,6,7,8,9,10 ...4017 CMOS decade
divider

IC11.......................4049 CMOS hex inverter

IC12... .7402 TTL quad NOR

(8L N - SR— BC559 or similar

Miscellaneous

L)1 [ —— DPDT sub-min. toggle

Sw2 .. ...2-pole 8-pos. rotary

SW3 .. ..1-pole 12-pos. rotary

PB1 .Mom. contact sub-min.
pushbutton

SK1 .3.5 mm sub-min Jack
socket with sw.

SK2,SK3......... .Panel-type BNC socket

J1, J2 Tip jacks

X1 1 MHz crystal, par. res.
with 30p

X2 ....... 10 MHz crystal, par. res.
with 30p

ETI-270 pc board and Scotchcal label; 196 x 112
x 60 mm Zzippy box; 2 small knobs; 216-type 8 V
battery; battery clip lead; 2 x 45 mm tapped
spacers for pcb mounting; hookup wire, nuts,
bolts, etc.

Estimated price: $60

Moumlng.the‘ pc bqard to the panel. The leads should be as short as possible to avoid coupling
between circuit sections and to prevent unwanted radiation.

inside the case. Apart from the ICs and other components mounted on the PCB there are few other
components required and these are mounted directly on the switches. Note the battery clamp bracket,
attached to the front panel by the 10 MHz output socket.

requires a known accurate reference. We
used a 3'%-digit multimeter, which is ade-
quate. 1t should be attached to the regu-
lated supply rail, and RV1 adjusted to give
the specified 5.05 volts. This gives 1%
accuracy to the unit. As most CROs are
good only to 2% or so, this is reasonable.
Further accuracy can be obtained if re-
quired by using the following alignment
procedure. Switch the circuit to voits. At-
tach a 4%-digit meter to the volts output.

Short 1C3 pin 10 to rail momentarily, and
set RV for 5 volts on the 5 V range. This
giyes accuracy limited only by the attenua-
tor chain resistor tolerance.

Artwork: Front panel artwork and
drilling diagram are available on request
to ETl, PO Box 227, Waterloo, NSW
2017 o
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A technique called constrained or channel coding, explored for

some time at IBM Research, makes possible faster, more
error-free transmission and recording of digital data.

KEEPING TH

MESSAGE CLEAR....

Figure 1.
The two
assignments
at right show
examples of
encoded
information:
(a) is encoded
under [0,3]
constraints
while (b) is
.7

MAGNETIC RECORDING CHANNEL

MAGNETIC TRACK

NN SS NN SS

WRITE CURRENT

NN SS NN SS

N

INFORMATION ASSIGNMENT
1 1 0 0

READ VOLTAGE

(a)

1 0 0 0
| —.l L_ | | | | | |
Clock unit

10

1 00 000

(b)
10000000

IIL—Illllllllllll
— Clock unit

This item was reprinted from 1BM Research Highlights, Number 1, 1984; ‘Codes That
Keep the Message Clear

S

STORIES IN THE popular press covering
advances in computer technology often
report on the contributions of physicists,
engineers, and computer scientists. But the
efforts of mathematicians and information
theorists often remain hidden behind a jum-
ble of blackboard scratchings and talk of
‘sets’, ‘sequences’, and ‘mappings’ that defy
the comprehension of the outsider.

A case in point is channel or constrained
coding. The increased capacities of today’s
high-end disk and tape storage systems
have, in part, been made possible by the
advances of researchers in this area of
applied mathematics. Peter Franaszek, Roy
Adler, and Martin Hassner are among
those, at IBM Research and elsewhere, who
have examined the problems of constrained
coding theoretically, and have evolved algo-
rithms (which can be computerized) for the
design of optimised solutions and of actual
hardware for coding and decoding.

“IBM is really the place where this was
done,” says Franaszek, who was responsi-
ble for some of the earliest work in the theo-
retical treatment of the constrained coding
problem. *“Previous approaches to this
problem have been largely replaced in the
industry by techniques often developed
within IBM.”

But at first glance it may not be obvious
why there would be any particular problem
with putting digital information onto a
medium, or ‘channel’, such as magnetic
tape or disk. The best way to store com-
puter data might seem the straightforward
method of taking the sequence of 1s and 0s
and representing them directly. Following
such a theory, a sequence such as
100110100110 might best be represented in
the storage channel by a series of magneti-
zations of opposite polarity that correspond
directly — one-to-one — with the clements
of the sequence.

This approach, however, presents a num-
ber of practical difficulties in a real storage
system. For example, intersymbol interfer-
ence, i.e: the interference of adjacent 1s and
0s. This interference can occur because a
channel is a physical system, and no physi-
cal system reponds instantaneously and with
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perfect sharpness. There is always a degree
of uncertainty. In the data sequence above,
this could result in ‘11’ being read as ‘1’ —
resulting in the wrong number being
recorded. In transmission channels there is
an analogous problem called ‘spectral shap-
ing’. And, in both storage and transmission,
the internal ‘clock’ of the system can also be
disrupted by the input of arbitrary streams
of data.

These kinds of problems are not particu-
lar to computers, or even to the 20th cen-
tury. Messages sent in Morse code could not
be understood if they were transmitted as
continuous strings of dits and dahs with no
pauses. No one could read a book or busi-
ness letter or a newspaper if the words had
no spaces between them. The information
would be there in each case, but it would be
unusable.

Pauses in the Morse code and spacing in
the written word have parallels in the world
of computer storage and transmission. The
binary form of information to be saved,
encoded as a data sequence of 1s and Os,
must undergo a second-level encoding pro-
cess, called constrained or channel coding.

Constrained coding

In magnetic recording, for instance, the
most common means of avoiding intersym-
bol interference and maintaining the inter-
nal clock is to place restrictions on the
minimum and maximum number of 0s that
can occur between consecutive 1s. Stated in
formal terms, these codes required at least d
but no more than k Os between consecutive
1s. The values of d and k depend upon the
physical properties of the particular channel
in question; that is, how close consecutive
Is can be before they might interfere with
one another, and how far apart they can be
before the internal clock might be disrupt-
ed. The resulting codes are called (d, k) con-
strained. They function both to prevent
mistakes from occurring and to limit the
effect of those mistakes that do occur.

There may be many codes that meet any
particular set of (d,k) constraints. Once the
(d, k) constraints for a channel have been
determined, the next step is to choose the
best code from this ‘family’ of acceptable
codes. It is possible to determine mathemat-
ically a channel capacity; i.e: the maximum
amount of information that can possibly be
represented by codes in the acceptable
family. Picking the best code (the one that
packs the maximum amount of information
possible onto a constrained code) is then the
same as producing a code that most closely
approaches the channel capacity.

Early formal approaches to this problem
were largely confined to mixed block codes:
assigning fixed coder outputs to each possi-
ble input. Here, every possible output must
be compatible with every other output so as
to form a complete sequence meeting the
(d,k) constraints. A major drawback of
such methods was that obtaining a code
closely approaching the channel capacity
would have required, in many cases, coders

»

of impractical complexity. A consequence
of this was that the recording or transmis-
sion system often operated well below its
potential.

Solving the probiem

Perhaps the earliest systematic methods for
overcoming this problem were Franaszek’s
results during the 1960s that avoided the use
of fixed blocks and made use of the notion
of codes based on finite state descriptions.
Finite state descriptions are produced by
abstract mathematical structures known as
finite state machines. These descriptions
enable each segment of information to be
coded while taking into account how both
the incoming bit stream and neighbouring
{segments of information were coded. The
|resulting codes allowed efficient computer
optimization, and generally produced large
:reductiOns in coder complexity. One of the
{many codes obtained i1s the (2,7) code
|implemented in IBM high-capacity disk
drives. This code has been credited with
increasing the storage density substantially
over what was possible with earlier codes.

Further work was done in this area by a
number of investigators, with good resuits.
However, instances could still arise in which
the densest coding possible for a given chan-
nel would require coders of unbounded
complexity. This suggested the need for
more general forms of codes. Two
approaches leading to such solutions have
been obtained by Franaszek, and by Adler
and Hassner.

Franaszek’s method is a generalisation of
his earlier work, and is likewise based on a
knowledge of the information stream to be
encoded (usually called look-ahead in cod-
ing parlance), and the finite state structure
of the channel. He obtained algorithms that
yield coder structures that use a minimal
amount of look-ahead.

Adler and Hassner provided solutions to
this class of problems through a different
mathematical approach. They discovered
and developed a relationship betwen con-
strained coding and a field of mathematics
called symbolic dynamics. Their results in
this field include techniques that have been
adapted and extended to the constrained
coding problem by a group including Don
Coppersmith, John Moussouris and
themselves.

These new developments have not only
advanced the theory of constrained codes
but in important cases they have also pro-
duced improved coders and decoders.
Numerous questions remain, however. For
example, the techniques yield many possi-
bilities for any single set of constraints. It is
not known how to find an optimal code,
except largely through a process of trial and
error. In addition, the question of how such
coding could be extended to include
redundancy for error detection remains
largely unexplored. Today this is generally
done by a separate coder/decoder. These
and other issues suggest that this field will
remain a lively area for investigation. @



A ‘speech-tailored’

COMMUNICATIONS

SPEAKER

Robert Irwin
Roger Harrison
vVK2ZTB

IN ANY COMMUNICATIONS SYSTEM
where speech is used, ‘intelligibility’ is en-
hanced by restricting the frequency re-
sponse, over and above simple channel
bandwidth considerations. Restricting the
voice frequency spectrum to a range from
about 100 Hz to about 3 kHz removes many
of the characteristic components generated
during speech but does not reduce intelligi-
bility. Telecom employs a frequency range
of 300 Hz to 3 kHz in the telephone system,
for example.

In amateur radio, the emphasis is on
speech intelligibility. Any unnecessary
speech spectrum components present will
generally only degrade the useful informa-
tion. For this reason, most transmitting
equipment these days incorporates speech
response filtering in the audio system.

But this is not always the case with the
receiver. The audio amp may have a little
bottom-end rolloff and some simple highcut
response tailoring. Problem is, the signal
coming out of the detector will contain com-
ponents spanning right across the audio
spectrum. When receiving speech, low
audio frequency noise will ‘muddy’ the sig-
nal, reducing intelligibility, making it hard
to ‘copy’. Likewise, higher audio frequency
noise (spits and crackles) can make the sig-
nal difficult to copy as the ear is quite sensi-
tive to this.

The internal speakers in communications
receivers and transceivers generally have
what can best be described as an ‘indiffer-
ent’ response. Many have a ‘peaky’ re-
sponse at the higher audio frequencies,
about 4 to 10 kHz, and equipment cabinets
make the bottom end response ‘lumpy’.

A nondescript speaker in any sort of box,

4

After all the care taken with the design and performance of
modern communications receivers and transceivers, they're
virtually all let down right at the end of the chain — the
loudspeaker. Speech ‘intelligence’ can be marred by various
deficiencies in the audio amp and speaker response, making the
signal sound ‘muddy’ or just ‘hard to copy’, despite good signal
strength. With this speaker it's ‘Q5 all the way'.
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Project 742

or just on a baffle, can remarkably improve COIL WINDING DETAILS

the sound from a receiver or transceiver —

apart from throwing the sound in the right
direction (i.e: at you!). But, by ‘tailoring’
the response to remove the unwanted audio
spectrum components coming out of the re-
ceiver, the result can be dramatic indeed.

This project employs a number of little
‘tricks’ to obtain the appropriate tailored re-
sponse for improved intelligibility. It in-
volves choosing a driver that partly has a
natural response approaching what we want
and then using L and C filter elements to
finish the job.

The ETI-742 Communications Speaker is
designed to plug directly into the extension
speaker outlet on a receiver. Its power han-
dling capability, at 10 watts, is more than
ample for the application and it should
make not just a useful adjunct to any
‘shack’, but a decorative one as well.

The coil on the prototype was wound on a piece
of 50 mm internal diameter, PVC pipe which can
be obtained from most hardware or plumbing
supply stores. Cut off a 90 mm length of the pipe
and drill a pair of 1.2 mm holes about 5 mm from
edge on both ends of the pipe. These holes will
be to secure the coil wire. The coil was wound
from 18 B&S, 20 swg enamelled copper wire.
Start by threading the wire in one hole and out
the other on one end of the pipe. Leave about
100 mm protruding as a connection lead. Wind a
layer of about 60 tums on to the pipe making
sure that the tums are close wound and neat.
When you have completed the first layer you can
secure the turns with a bit of sticky tape and wind
another layer back the other way on top of the
first. Repeat this once again so that you end up
with a coil of three, 60 turn layers (180 tumns in
all). The end of the coil should be at the opposite
end to which you started. The wire can be
sacured by threading it through the two holes at
this end once again leaving bout 100 mm as a
connection lead. Note that before soldering the
leads of the coil to anything you will have to
scrape the enamel off the ends.

The speaker

Because of the small frequency range that
needs to be covered there are no exacting
demands on the speaker to be considered.

Rather than use a filter to tailor the bass

end of the range, a speaker which naturally —
rolied off the bottom end could be used.
The only demand on the top-end perform-
ance of the speaker is that it extends beyond L L
3 kHz or so. The speaker we selected was a MﬂT" o—f

Pioneer 4 ohm, 6" (150 mm) car speaker . out c2
sold by Jaycar (type H16CP60-02C). These e v ¢
speakers have a free-air resonance of o - T
around 150 Hz, are rated to handie 10 W - o e
RMS and have the advantage of being very

cheap.
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[
60 °
dB ®
b [ )
° o 0o o
o0 e e 0 0 0 o0 e o o °
10 dB INCREMENTS e e 00 00 00 0 0 00 o °
®© @ 060 © 0600600 00 0 0 0 0
® 000 000000 © 0 00 00 °
® ® @00 0 00 0 000 00 0 0 0 °
®© ® 00 00000 0 60 00 0 000 ° °
® © 00 00 060 0600 0 © 0 00 0 00 0 0 0 o0
® © 00 © 0 © 000 00 00 060 0 00 0 00 0 00
Z238838858388=geagpengazgs
- ™ -
Figure 3. Typical frequency response of the male voice saying “Aaaahhhh”. The response was measured on an fvie IE-30A Spectrum Analyser.
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pected advantage. There was a dip in the re-
sponse around the 300 Hz region. You may
think that uneveness in the response would
be the last thing to praise in a speaker, but
in this case it is very useful indeed as the re-
gion around 200 to 300 Hz often makes
speech sound ‘muddy’ through an amplific-
tion system.,

Often, in speech reinforcement systems,
a parallel resonant circuit in series with the
driver is used to artificially create a dip in
the response in this region.

Although the driver is a 4 ohm type, the
majority of modern (and not-so-modern)
receiver audio amps will drive this imped-
ance without complaining (but check to be
sure).

Tailoring the response
The first step in adjusting the frequency re-

communications speaker

sponse is to roll off the top end of the speak-
er, Figure 1 shows the circuit of an LC low
pass filter network. I happened to have a
1 mH coil lying around from a previous
crossover design so I conveniently let L1 be
1 mH (see ‘Coil Winding Details’). The cor-
ner frequency of the low pass network is
given by:

2af = 1/V(LC)

If we let the rolloff frequency be 2 kHz,
then the value of C is 6.8 uF. It was found
that, due to slight peakiness in the driver’s
response around 2 kHz, it was better to
start rolling off a bit earlier so a value for C1
of 10 pF was used.

The frequency response was reviewed
again and it was found that the top-end re-
sponse rolled off quite nicely, so now for the

Figure 4. Wiring up the filter and speaker.

o g

i

L1 (SEE COIL

4 OHM SPEAKER

WINDING DETAILS)

SPEAKER o
TERMINALS

PARTS LIST — ETI-742

Speaker
SP1 .. 150 mm 4 ohm car speaker
Capacltors
O S e ] 10 uF 50 V bipolar
electrolytic
(G MR LU 22 uF 50 V bipolar
electrolytic
inductors
R s 1 mH air core inductor (see

coil winding details)
Misceilaneous
2-way spring terminal block; 5-way tag strip; 300
x 0.2mm hookup wire; 300 x 900 x 13 mm
particleboard; 800 x 13 x 13 mm beading; wood
glue; screws; nails; non-hardening sealant.

Price estimate: $10-$12
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bottom end. The speaker resonance gave | There is no particular problem with the con- n 300 .
quite a peak at 200 Hzso a series capacitor | struction of this box as all the joints are butt e 150
was called for. This cuts back the peak at joints (about as far as my woodworking
200 Hz and also rolls the bottom end off at a abilities go) and there are no nasty ports or Tt
steeper rate. Because the two poles of the | braces to confuse the would-be wood-
combined network interact with one an- | worker.
other to some extent, a certain amount of The enclosure itself is not all that critical, I
experimentation was required to find a | as long as it is roughly the same size. The TOP BOTTOM i
value for this capacitor that would bring the | prototype was made from 13 mm thick chip-
peak down to a suitable level. It was found | board. You will need a piece about 300 x
that a value of about 22 wF gave the appro- | 900 mm. If you have some off-cuts that will
priate response (see Figure 2). | be suitable then use them, otherwise Figure }
. 6 shows how to cut the box from a 300 x
Construction 900 mm sheet which is a standard size sold
The speaker and filter were mounted in a | in hardware stores. 200
225 x 225 x 150 mm chipboard enclosure. Once you have cut all the pieces, sandpa- SIDE SIDE
.
)
BACK .
200
|
100
- -
Y
FRONT | 1§
]
200 |
i |
|
100
DIA 145 |
% L 1
| o / " 200 ! J ]
E.sg(a:rfosr;\HO\': 't:e :Joxtﬁts ;oget:er. Nolte thartq tBheTshides bu; against the t|op aand the b'ottom. Cleats a're Figure 5? How ;) cut the box from a
ount the front and back panels on. NB: The rear cleats are set in 13 mm in from the rear o : f chipb:
the box. The face board is set in 5 mm in front of the box. 900 x 300 x 13 mm sheet of chipboard.

CLIFF S2 SERIES 6.5mm SOCKETS

Mono %'’ 1 Body Material: High Quality Nylon.
Stereo %'’ w20 = Contact Material: Nickel Silver Alloy.
Max. body width 6m 'NIAG contacts

Withstand Voltage: 2000V DC
Max. Voltage: 250V AC

Max. Current/Power: 5A or 1000W
Nom. Contact Resistance: 15mQ.

8125 /20.63mm ~washer

Available with switch to break or switch to make contacts

Fixing hole 1438 dia * TT 11mm in mono and stereo versions. Wide range of colours.

DELSOUND Ppry. LTD. 1 Wickham Terrace (cnr. Wharf St.), Brisbane.
Australian Distributor for Cliff. Ph: (07) 229-6155. Telex: AA44442.
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per down all the rough edges. Care should
be taken when cutting the hole for the
speaker in the front baffle. Be sure that you
do not make it too big otherwise there may
not be enough ‘meat’ left around the edges
to screw the speaker on to.

Assemble the top, bottom, sides and
front baffle together. All the joints should
be glued and then screwed or nailed to-
gether (if you are using screws then drill
small pilot holes first to ensure that the
chipboard doesn’t split).

The front baffle should be mounted
about 5 mm back from the front edge so
that a grille can be mounted if desired. To
ensure that the back of the box will sit prop-
erly, cleats made from 13 mm square bead-
ing should be nailed 13 mm in from the
back edge.

To complete the woodwork, two holes
should be drilled in the bottom of the back
panel for the speaker terminals.

The box can now be finished off in any
way you please. The prototype was finished
with an iron-on wood laminate that can be
bought from most hardware stores. The
laminate is cut to size with a pair of scissors
and placed in position. A hot iron (clothes
iron not soldering iron! Ask your mother
how it works if you’ve never used one!) is
then run over the top of the laminate thus
melting the glue on the underside and bond-
ing the laminate to the surface. The front
baffle was painted matte black.

Once the box is finished you can mount
the speaker to the front baffle. Use some
silastic sealant around the edge of the
speaker to form an air-tight seal. The coil
was mounted next. It is positioned on the
floor of the box and to one side. I secured it
with Araldite. A small piece of tagstrip was
screwed to the floor also. The components
can now be wired up according to the wiring
diagram. Note that Cl is wired directly
across the speaker terminals. Finally, wire
up and mount the speaker spring terminals
on the back panel. Before closing up the
back, some acoustic stuffing should be
placed inside the box to cut down on box
resonances. The back can now be screwed

communications spealker

held in position with Araldite.

Figure 7. The inside story. A picture showing the positioning of the coil inside the box. The coll was

Listening

All that’s left to do now is to hook the
speaker up to your receiver and find some-
one to listen to. If your receiver doesn’t
have an extension speaker outlet then you
can disconnect the internal speaker and
connect up a socket here. We tested the
speaker out on an Icom IC-R71 A communi-
cations receiver and found that it gave bet-

from the advantage of throwing the sound
forward.

“Cuts out all the crud on the bottom
end,” was the knowledgeable opinion of
our humble editor. He was right. I could ac-
tually hear what was being said on 3565 kHz
without all that rumbie and mud. (Judging
by the conversation ft may have been better
if all the crud had been left in?). Happy lis-

on. ter clarity than the internal speaker, apart | tening! ®
Measuring Object 3 MooeL CP-90
: de TRIO-KENWOOID CORP, S
E.Li-280 [ . 25 LINNN N S S B B BN BN BN BN R 2R B S soi Ak A 100 48 T . s A T
L 20 — ul SRS SO i SE——— D G —" 4 =
Meoda m R L]
'''''' Tape Rec w—s _’-\‘-’.-;’-——h---— -~ —r -—
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Figure 8. Overall frequency response of the ETI-280.
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Intelligent digital
communications interface

FS Electronic Imports has undertaken the manufacture of
a new digital communications interface unit, the model
CPU-100. It’s designed for interfacing a dumb ASCII terminal
to a radio transceiver via a modem, which GFS can also

supply.

Using a 6809 microprocessor,
the CPU-100, via ROM soft-
ware, is able to perform a wide
variety of functions. These in-
clude transmission of both
BAUDOT and ASCII at user
definable speeds, as well as digi-
tal selective calling. SITOR
transmission may also be possi-
ble given the appropriate
software.

Because of its built in intelli-
gence the CPU-100 is extremely
flexible. For example it may be
configured for either simplex or
full duplex operation depending
on its end user’s requirements.

A wide variety of applications
exist. These include accessing a

mainframe computer from a
vehicle or aircraft and radio tele-
type operation where a number
of stations operate on the
one frequency, and the
calling station wishes to address
each one separately via selcal.

GFS is able to supply the
CPU-100 as a pre-wired and
tested printed circuit board, or
as a fully housed unit including
its MDK-17 modem. Special ap-
plications software can also be
made available.

For further details contact the
manufacturer, GFS Electronic
Imports, 17 McKeon Rd, Mitch-
am, Vic 3132. (03)873-3777.

The CPU-100 interface unit. |t interfaces a mainframe 10 a radio transceiver.

Non-metallic guy wire

FS Electronic Imports re -

cently released a new alter-
native guy wire manufactured
using continuous yarn fibreglass
filament and vinyl chloride
sheath.

Known as Debeglass Wire,
GFS claims it offers its users a
number of advantages over
using steel as a guy wire, such
as, a higher tensile strength than
steel wire of the same diameter,
no corrosion, as well as lighter
weight than an equivalent
diameter of steel wire.

As Debeglass wire is not a
conductor there is no require-
ment to use insulators over its
length as there is with steel.
Additionally, unlike steel, it ex-
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hibits extremely low elongation.

Debeglass is available in sizes,
4 mm, 5 mm and 6 mm diame-
ter. The tensile strength of DB-4
is 430 kg, DB-5 is 560 kg while
DB-6 is 970 kg.

Applications exist for Debe-
glass wire in many areas from
the guying of radio masts to the
supporting of HF antenna ar-
rays. It is also uniquely suited to
use in marine and other highly
corrosive environments.

GFS Electronic Imports ad-
vises that it keeps stocks of the
DB-4 and DB-5 while the DB-6
may be obtained on special
order. DB-4 is priced at 48 cents
per metre with DB-5 at 68 cents
per metre.

For further details contact
GFS Electronic Imports, 17
McKeon Road, Mitcham Vic
3132, (03)873-3777.

Computer talk by 2-way

radio

est  Australian  mining

companies are using port-
able computers to improve two-
way radio communications.

Radio communications firm
TR Barrett of Spearwood,
South of Perth, has helped the
companies set up communica-
tions networks using its com-
mercial two-way radios with
Commodore computers.

Transmission can be via HF (3
to 30 MHz) single sidebank or
VHF and UHF FM radio links.
It is also possible to use the com-
puters and its AMTOR units
to communicate via regular tele-
phone lines.

The field units are using Com-
modore SX 64 ‘Executive Port-
able’ machines, while most base
stations are connected through a
Commodore 64 personal com-
puter. The radios and computers
are wired into an AMTOR unit,
a sophisticated electronic black
box which sends and receives
text and data with full error-
correction.

The AMTOR unit (which is
normally used for advanced
Amateur Radio communica-
tions) continuously checks each
character as it is received, and
transmits signals back every split
second so that the sending sta-
tion’s computer knows the mes-
sage has been received properly.

Each sequence takes only 450
milliseconds: 250 ms is used to
transmit, 70 ms for verification,
and the rest in sending the signal
from one station to the other at
the speed of light. If the text gets
garbled, the sending station just
keeps repeating it until the two
computers agree.

This type of computerised
radio communication is fast re-
placing radio teletype services
because of its speed and reliabil-
ity. It also offers a higher degree
of security.

Further information on the
system is available from TR
Barrett Radio, P.O. Box 198,
Hamilton Hill, WA 6163.
(09)418-4141.




New mm wave detector

series

our new millimetre fre-

quency detectors, offering
excellent tangential sensitivity
for use in many applications,
have just been announced by
Alpha Industries.

The frequency range 18 GHz
to 220 GHz is covered in nine
bands. For example the fixed
tuned units have —55dBm
sensitivity at 35 GHz and biased
type detectors have —68 dBm
sensitivity at 35 GHz.

For applications in test sets
and integrated subsystems the
971/925 series of self-biased
detectors operate over the full
waveguide band without tuning.
At 50 GHz and above, beam
lead GaAs Schottky barrier
diodes are used.

Tell them you read it in ETI

Series 973 detectors provide
flat, self-biased response with
VSWR ranging from 1.6:1 to
2:1, over full waveguide bands
up to 60 GHz. The detector out-
put is typically 200 mv/mw at
35 GHz.

The 965D series of detectors
has the highest tangential sensi-
tivity, ranging from —48 dBm to
—68 dBm depending on fre-
quency. These detectors feature
a field replaceable wafer with a
GaAs Schottky barrier diode.
Provided as part of this detector
assembly is a battery bias
supply.

For information contact Ben-
mar International, P.O. Box
4048, Sydney NSW 2011.
(02)233-7939.

Tara Patch. A connection system
for telephone and radio.

Phone-radio interface

fter three years of planning

and development Aus-
tralia’s only phone-patch unit
specifically designed for radio
amateurs and CB operators is
now available.

Marketing manager of Tara
Systems, Neil Parkinson said it
was the latest model in a range
of Tara radio/telephone inter-
connection units in use through-
out Australia by emergency
services, government agencies,
and business enterprises.

“It’s not only a phone-patch
but can be used as an interface
between up to three different
base radio sets. This enables the
user to engage in cross-band
operations at the flick of a
switch, or provides an easy way

to record all communications by
plugging in a cheap cassette
recorder.”

The basic unit will do every-
thing normally expected of a
phone-patch for radio amateurs
and CB operators but it can be
adapted to suit individual special
requirements.

The only external adjustment,
a slider volume control, adjusts
output from the monitor
speaker.

All radio signal levels are in-
ternally preset but can be ad-
justed to suit individual needs.

For further information con-
tact Tara Systems, 6 Malvern St,
Bayswater Vic 3153. (03)729-
0118.

WHAT?
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* * * *

they’re all about.

L e L O T WS+ W3 | Card expiry date..

Detach this coupon and mail it in an envelope to: FREEPOST No. 4, THE FEDERAL PUBLISHING CO. PAL, P.O. Box 227, WATERLOO 2017
(No postage stamp required if posted in Australia.) *Make cheques /money orders payable to THE FEDERAL PUBLISHING CO. PL.

ANOTHER BOOK
ON PERSONAL COMPUTERS?

Behind the myths and jargon

Data processing made simple
Software and hardware explained
How to care for and keep your
personal computer

You won’t need a degree in mathematics or any previous knowledge on
electronics or computers to understand ALMOST EVERYBODY’S PERSONAL
COMPUTER BOOK. It will not make you an instant expert on every aspect of
personal computers, but it will give you a good basic understanding of what

Postcode...
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| reference and

| data handbooks )
HANDBOOK OF ICs EQUIVALENTS AND
SUBSTITUTES

802818 $6.95
Contains tull interchangeability data on more than
9500 tCs with possible alternatives and equivalents

shown. Covers many types of digital and linear
ICs. Recently reprinted.

COIL DESIGN AND CONSTRUCTION

MANUAL

B04138 $6.85
How to make RF, IF, audio and power coils,
chokes and transtormers. Covers AM and FM
radio, and TV. An essential addition to the library
of all interested in electronics

INTERNATIONAL DIODE EQUIVALENTS GUIDE
803398 $6.95
Iincludes zener diodes, LEDs, dlacs, friacs, thyris-
tors, OCls, photo diodes, display diodes and sim-
ple rectifier diodes.

REFERENCE DATA FOR RADIO ENGINEERS
B0023P $54.50
Largest and most comprehensive collection of
equatlons, graphs, tables, and other reference data
needed In radio engineering and delsgn.

ESSENTIAL THEORY FOR THE

ELECTRONICS HOBBYIST

A00138 $5.95
Supplies the electronics hobbylst with the back-
ground knowledge which will exactly suit his spe-
cific requirements. Minimum maths.

;. SR
2 NG
Z,
= " AN
electronics
textbooks

INTRODUCTION TO AUTOMDTIVE

SOLID-STATE ELECTRONICS

A0015P §14.95

For the professional as well as the home mechanic
explains the functions of most on-board automo-

tive black boxes and logic systems, including anti-

skid braking, electronic spark control and diagnos-

tic systems.

ELEMENTS OF ELECTRONICS — BOOK 1
A00038 $9.95
This five-book series is an Introduction to modern
electronics. All the maths is taught as the reader
progresses. The course concentrates on the under-
standing of concepts central to electronics, rather
than digressing over the whole field. The author
anticlpates where difficulties lle and guides the
reader. Book 1 covers all fundamental theory nec-
essary to full understanding of simple electronic
circuits and components.

ELEMENTS OF ELECTRONICS — BOOK 2

A00048B $9.95
Alternating current theory — see Book 1
ELEMENTS OF ELECTRONICS — BOOK 3
A00058B $9.95

Semiconductors technology leading to transistors
and ICs — see Book 1

BASIC ELECTRICITY/ELECTRONICS — VOL 1
A0008P $15.95
Thorough theoretical and practical background to
the overall subject of electricity and electronics.

BASIC-ELECTRICITY/ELECTRONICS — VOL 2
A0009P $15.95
Builds on the basic information in Volume 1 by giv
Ing detailed information on AC and DC circuits
covering series and parallel circults, electro-mag-
netism, resistance, capacltors and inductance plus
associated catculations.

Simply fill out the reply-paid card insert and send to:

JERA

140 Joynton Avenue, Waterloo, NSW 2017, Australia. Phone (02) 663-9999
Postal Address: PO Box 227, Waterloo, NSW 2017.




great book buys
to suit everyone...

ra—

computer hardware
and techniques

THE 6809 COMPANION

JO1548B $6.95
This is not a beginner's introduction to micro-
processors in general but a discussion of the
features of the 6809 and a reference.

EXPERIMENTS IN ARTIFICIAL INTELLIGENCE
FOR SMALL COMPUTERS

JO168P $14.25
Artificial intelligence Is the capabllity of a device to
perform functions normally associated with human
intelligence. With this book, a small computer with
extended BASIC and some knowledge of BASIC
language, you can conduct experiments in artificial
Intelligence.

PRACTICAL COMPUTER EXPERIMENTS

JO172B $5.95
How to build typical computer circuits using dis-
crete logic. Uselful intro to devices such as adders
and storers as well as a general source book of
logic circuits.

USING THE OSBORNE 1 COMPUTER

JO327P $21.50
How to get the most out of the Osborne 1 portable
computer.

MICROSOFT BASIC

JO406A $24.50
Presents a complete introduction and tutorial on
programming in BASIC using Microsoft BASIC,
Release 5.0. Covers branching and loops, strings,
editing, arrays and files, and arithmetic in BASIC.
COMPUTERS AND COMPUTING — VOL 4
JO415E $5.95
Projects and reviews covering hardware, memory
expansion, popular home computers and software
examples for beginners and  experienced
programmers

Prices subject to change without notice

MORE GREAT BOOKS ON PAGE 118 reo, 1o o

constructional
projects

ELECTRONICS PROJECTS FOR

YOUNG SCIENTISTS

D0045E $3.95
PH meter, geiger counter, helium-nion laser,
sound-level meter, solar cells, negative ion genera-
tor and more.

POWER-SUPPLY PROJECTS

D0047B $5.95
Gives a number of power-supply designs, including
simple unstabilised types, fixed-voltage regulated
type and variable voltage stabilised designs. The
designs are all low-voltage types for semiconduc-
tor-circuits.

ELECTRONIC PROJECTS USING

SOLAR CELLS

D00498B $6.75
Includes a number of projects that benefit from
solar power and obvlate the problems encountered
with batteries, such as weight and bulk, frequency
of replacement, and failure when batteries are ex-
hausted.

DIGITAL IC PROJECTS

Do050B $6.75
The projects included in this book range from sim-
ple to more advanced projects — some board lay-
outs and wiring diagrams included

28 TESTED TRANSISTOR PROJECTS
D00538B $4.50
Some dircuits are new, others are familiar designs.
Projects can be split and/or combined.

PROJECTS IN OPTO-ELECTRONICS

D00578B $6.75
Included are simple circuits using ordinary LEDs as
weli as more sophisticated designs such as infra-
red transmitters and detectors, modulated light
transmisslon and also photographic projects, etc.

ELECTRONICS SECURITY OEVICES

D00598 $6.95
Besides Incuding both simple and more sophisti-
cated burglar alafm circuits using light, intra-red
and ultra-sonics, this book also gives circuits for
gas and smoke detectors, flood alarms, fire alarms,
doorphones, etc.

POPULAR ELECTRONIC CIRCUITS — BOOK 2
D0061B 8$7.75
A wide range of designs for electronics enthusiasts
who are capable of producing working projects
from just a circuit diagram withut the aid of detailed
information.

AERIAL PROJECTS

D00648B $6.75
Practical aerial designs including active, loop and
ferrite which are relatively simple and inexpensive
to build. The complex theory and mathematics are
avoided.

ELECTRONIC PROJECTS FOR

CARS ANO BOATS

D00678 $6.75
Fifteen fairly simple projects designed for use with
12V electrical systems but In some cases can also
be employed with 6V and/or positive earth sys-
tems.

BUILO YOUR OWN ELECTRONIC
EXPERIMENTER’S LABORATORY USING ICs
D0384B $2.75
Projects include a simple audio frequency oscilla-
tor, a TTL pulse detector, a simple square wave
generator and a high impedance voltmeter. Limited
supplies.




Project 666

-

PARALLEL
PRINTER

- SWITCH

Tired of plug swapping whenever you want to change from
one printer to another? This low-cost project should suit you
down to the ground. It lets you have two Centronics-type
printers connected up permanently, so that you can select
one or the other at the flick of a switch.

Geoff Nicholls

IF YOU HAVE both dot matrix and daisy-
wheel printers to go with your computer,
you probably find changing from one to the
other a hassle with a modern computer sys-
tem. With both serial and parallel ports you
might be able to run one printer on each,
but what if you have a modem as well?

Fear not, I have a solution! This project
switches the 12 most critical Centronics sig-
nals from one printer port to two printers. It
is really nothing more than an electronic 12
pole two position switch but it has one ad-
vantage over a massive switch— the switch-
ing can be optionally controlled by a single
TTL level signal. In the prototype I have
used a small toggle switch to select the
printer, but you may use any method you
want.

By now some readers are probably won-
dering why a software switching system was
not used, for example, detecting an ‘escape’
code sequence to select the printer through
the data being transferred. There are a
number of traps in that approach, one of the
hardest to overcome being the problem of
bit image graphics where a psuedo escape
sequence can occur in the middle of a
graphics data dump.

To explain further, when a printer is
being sent normal text there is a number of
non-printing control codes used to select
printer options like enlarged printing, dif-
ferent line spacing, subscripts etc. Most of
these are done in so-called escape
sequences, where the ESC character code
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(27 decimal) is first sent and then the next
two characters received are not printed, but
used to define a unique control code
sequence. This system works because the
ESC code is not used for any other purpose
in ASCII text. When graphics data is being
sent, any 8-bit code can occur however, and
it is likely that the number used for ESC will
come up sooner or later. This does not
cause problems for the printer because the
protocol for graphics data transfers is rigidly
defined — the printer ‘knows’ that the data
is for graphics and does not interpret any
pseudo control codes.

But if the printer switch was to use an es-
cape sequence to change printers, it too
would have to ‘know’ when a graphics dump
was occurring and ignore the data until the
dump was over. This means the project
would need to have inbuilt tables for the
various types of printers on the market, and
would almost certainly require a micropro-
cessor. Once you have a micro on board
there is a whole host of extra features that
could be included such as ‘spooling’ or
providing a buffer memory, conversion
from one data format/baud rate to another
etc. However, as this seems to be getting
away from the concept of a printer switch,
the simple approach was adopted for this
project.

Construction
The overall cost of the project is largely
determined by the choice of connectors for

the Centronics ports. The pc board has been
laid out to take 26-way pin headers with two
rows of 13 pins spaced 1/10 inch between
rows and pins. These can connect to insula-
tion displacement (ID) transition connec-
tors and thence to ID Centronics plugs and
sockets, via ribbon cable. This method was
used for the prototype, although many read-
ers will want to save some money by using
solder-type Centronics connectors and sol-
dering the wires straight to the pc board.

If you use pin headers it will be necessary
to cut some pins off the printer 2 header and
the computer header. You can check the
header against the pc board to see which
pins to cut — they are the ground pins num-
bered 20 to 30 on the Centronics port.
(There was no way to get the signal tracks
through if the ground pins were left, with-
out going to a double sided pc board or a lot
of extra links.)

The only ground to the pc board from the
computer port will be through Centronics
pin 19 if the ID construction method is
used. I had trouble with one supposed ‘Cen-
tronics’ interface that did not connect pin
19, so be warned! You could run a wire
along the upper side of the pin header to
connect pins 20 to 30 to pin 19, but if you
do, try to keep all solder blobs to a mini-
mum size so the transition connector has
plenty of pin length left to contact the
socket.

If'you are using ID connectors you will
need 26-way ribbon cable between the
headers and Centronics plugs/socket. Crimp
the ribbon down at the pin 1 end of the
Centronics connectors. Constructors using
solder-type Centronics connectors should
connect pins 19 to 30 together with a wire
on the back of the connectors, thence to the
pc board.

Start the pc board by soldering in the 10
links. If you use uninsulated wire be careful
to pull the wire tight to avoid shorts. The
resistors can be wired in next, followed by
the two capacitors and the transistor. The
five ICs can go in now; all DIL types mount
with the same orientation (most of them
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The circuit uses tristate butfers to Interface
the 12 Centronics signals from the computer
to the two printers. Nine of the signals go
from the computer to the printer (D0 to D7
and STB-BAR) while the remaining three sig-
nals come from the printer to the computer
(SLCT, BUSY/READY-BAR and ACK-BAR).
When printer 1 is selected, the tristate
outputs of IC1 and IC2 are enabled while the
outputs of IC3 and IC4 go into the high im-

‘pedance state. The reverse happens for

printer 2. The printer selection switch directly
controls the output enables for IC1 and IC2,
while transistor Q1 Inverts the switch level to
control IC3 and IC4.

This ensures that each computer output
line drives only one line at once. Similarly
only one set of printer return signals is con-
nected back to the computer, from the
selected printer.

ICS regulates the dc input voltage from the
plug pack to provide the 5 V supply required
for the TTL buffers.

“B”
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Circuit-Board-Design
Without the Tedium

SMARTWORK™ lets the design
engineer create and revise
printer-circuit-board artwork on
the IBM Personal Computer.

Forget tape. Forget ruling.
Forget waiting for a technician,
draftsmnan, or the CAD depart-
ment to get 1o your project.
sMARTWORK™ software turns
your IBM Personal Computer into
a professional, high-quality
drafting tool, It gives you
complete control over your
circuit-board artwork-from start
to finish.

sMARTWORK™ trans-
forms your IBM PC into a CAD system
for printed-circuit-board artwork.
Display modes include both
single-layer black and white and
dual-layer color.

wWhat makes smARTWORK™ so
smart is that it understands
electrical connections.
Conductor spacing is always
correct, lines don‘t become too
narrow, and connecting lines do
not intersect other conductors.
SMARTWORK™ can automatic-
ally find and draw the shortest
route between two conductors.
Or you can specify the route.

oy,

SMARTWORK™ is the only
low-cost printed-circuit-board
artwork editor with all these
important advantages:

O Complete interactive control
over placement and routing

[ Quick cormrection and revision

(O Production-quality 2X artwork
from pen-and-ink plotter

O Prototype-quality 2X artwork
from dot-matrix printer

O Easy tolearn and operate,
yet capable of sophisticated
layouts

O Single-sided and double-
sided printed-circuit boards
up to 10 x 16 inches

O Multicolor or black-and-
white display

[ 32 user selectable color
combinations; coincident
points can be displayed in
contrasting colors.

O Can use optional
Micro-soft Mouse as
pointing device.

Twicescale -
hardcopy of your

artwork is produced using the Epson
dot-matrix printers or the Houston
instrument DMP-42 pen-and-ink
plotter. Quick 1X check plot is also
available from Epson printers.

Dual-layer color display of a 2 by 4"
section of a 10" by 16" circuit board

The Smart Buy

sMARTWORK™ is exceptional
value, particularly when
compared to conventional
engineering workstation costs.

Call or write to us for more
information on sSMARTWORK™.
We'll be glad to tell you how
SMARTWORK™ helps us design
our own circuit boards and what
it can do for your business.

System Requirements

O BMPC, XT or close compatible
with 192K RAM, 2 disk drives and
DOS Version 2.0 or ater.

O 1BM Color/Graphics Adaptor with
RGB color or B&W monitor.

O Epson MX80,/MX100 or
FX80/FX100 dot matrix printer or
compatible with Graftrax.

3 Houston Instrument DMP-42
pen-and-ink plotter (preferred).
Small Houstons and HP7475A also
supported.

O Microsoft Mouse (Optional).

IOy

MsmARTWORK” and “Wintek” are trademarks
of Wintek Corporation

Australian Distributors: Microtrix Ply. Lid. 24 Bridge Street, Eltham. Victoria. (03) 439 5155
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have pin 1 marked with a dot on the pc
board). Remember that ICS is the regulator
in the TO-220 package.

I mounted the printer selector switch
along the long axis of the box lid, 48 mm
from the end where the printer 1 cable
comes out. If you are using a different box,
be careful to avoid fouling the back of the
switch on one of the pin headers.

Connect two pairs of hookup wire for the
leads to the power supply and the printer
selector switch. The power supply input
should be wired to a socket suitable for the

PARTS LIST — ETI-666

1k0 5% 1/4 W

10k 5% 1/4 W
CCR e S s 100 nF ceramic bypass
caps
Semiconductors

7418125 Quad tristate
buffer

7418244 Octal tristate
butfer

-...7808 +5 V Regulator
BC548 etc NPN transistor

Connectors
Either insulation
displacement types3 x 26-way pin headers
3 x 26-way ID transition
sockets
2 x Centronics 1D plugs
1 x Centronics 1D sockets
or solder types....... 2 x Centronics solder plugs
1 x Centronics solder
socket
Miscellaneous
ETI-666 printed circuit board; single pole single
throw switch; 6 to 12 V dc plug pack; socket to
suit plug pack; plastic case to take 60 x 90 mm
pc board; 26-way ribbon cable; hookup wire, link
wire, solder etc.

Price estimate: $25
(not including connectors)
$50-$70
(including connectors)

— h
6 TO 12v DC F
FROM =
PLUG PACK
SOCKET
. =
—
L__‘ | o
P
Close up

of the pc board. v

parallel printer switch

The Inside view. Note the position of the switch

<« and socket. The ID cables have been removed.
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\ COMPUTER ;
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plug pack to be used. Watch the polarity
and note that the plug pack must produce a
dc voltage between 6 and 12 V.

I filed away part of the box to allow the
ribbon cables to pass under the mounted
lid. Two of the cables pass out one end, with
the remaining one out the other.

PRINTER
SWITCH

O
O
©
5

Testing

Carefully check all wiring and look over the
pc board for solder blobs, especially where
a track runs between IC pads. When all
seems well, connect a multimeter across C2
and power up. The voltage reading should
be within 200 mV of 5.0 V. If it isn’t, stop
and find the fault before connecting the
printers or computer to the project.

Once the voltage is correct you can plug
the computer and printers in and try print-
ing on each printer in turn. If nothing hap-
pens at first, try resetting the computer then
switch each printer off-line then back on-
line and try again. If there is still no action
then the handshake lines ACK-BAR,
STROBE-BAR or BUSY/READY-BAR
may be stuck high or low. If the printers
work but the print-out is garbled then one
or more data lines could be stuck or perhaps
shorted together. Look for solder blobs
joining pc board tracks or insufficiently
crimped ID connectors. ®

Master the

PRINTER 1«—— PRINTER 2

Learn how Microprocessors
really work
...the practical way.

Microprocessor

The Purpose of this
Course

There is a considerable.
expanding and world-wide
demand for people with a
real knowledge of
microprocessors and
general computer
technology. Such people
are needed to design and
evaluate systems and 0
assess and develop the
enormous range of possible
applications. both present
and future. of
microprocessors and o
understand the installation
and servicing of the main

they may form the most vital
component.

(A microcomputer has
already been produced to
replace the mechanical
programmer on a domestic
washing mactine, for
example.)

This Course proviges the
necessary basic information
to enable a student to really
understand the functioning
of microprocessors and
theit supporting circuilry,

types of equipment of which

usually referred to as the
hardware” This is backed
up by showing how to
program a microcomputer
{or produce its "software”)
in the most fundamental
form of corputer language
alled “machine code
No previous knowledge of
“OMmputers 1s necessary,
though a httie basic
knowledge of electronics
plus digital and logic
rcunts will be found
helptul
A special introductory short
course is available to
provide this back-ground
information, if required by
an individual student on the
course without extra fee.

Student—Tutor
Contact

A qualitied Tutor is available
to every Student throughout
this Course in order to deal
with any queries which may
anse and to assess certain
questionnaires which are
issued to Students
throughout the period of
traiming.

Certificate

Issued to all Students
completing the Course
successlully. Course covers
main requirernents of the
City and Guilds Certiticates
in Computers

Study

Post coupon now: The Australian School of Electroni
Pty. Ltd., P.O Box 108, Glen Iris, Victoria, 3146

Offices at: 219 Balaclava Rd., Caulfield North

Please send your brochure without any obligation to

I Name
| Address

: Postcode

7
|
|

!

How the Course is
organised

The basis for the practical
work in the Course is the
Microcomputer

This is supplied completely
assembled and ready to
use

The Course text is carelully
arranged in sequence so
that each new section
follows logically from
previous work. Hardware
gescription and
programming technique
progress together, so that
the Student is discouraged
from treating them as
distinctly separate subjects.
Following each section of
descriptive text, detailed
instructions are given in
order to use the
Microcomputer to provide a
practical dermonstration of
each new function or
technique. This provides a
very powerful way of
learning precisely how the
system operates, and
enables any possible
ambiguities in the Student’s
mind to be quickly resolved
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SPECIAL ETI READER OFFER

DIGITAL MULTIMETERS

FroM [N BENELEC N

THREE MODELS TO

CHOOSE FROM —

All 32-digit LCD Meters Featuring 0.5%
(dc) Basic Accuracy ‘Professional’

Instruments at a Hobbyist Price!

BENELEC PTY LTD had such a resounding success with a
previous offer made through Electronics Today that they
approached us about launching two new multimeters in their
Univolt range in the same way.

Univolt is no new brand to the Australian market. BENELEC
has been distributing Univolt multimeters here for the past five
years. The instruments are designed, developed,
manufactured and marketed under the company name — no
‘badge’ engineering here. These meters are imported
exclusively by BENELEC PTY LTD who warranty and service
them here. They've been in the electronics business for over
eight years and believe in handling quality products.

Here’s an incredible opportunity to get the sort of
multimeter to suit your needs at virtually unbeatable
prices!

Univolt's continuing design and development program has
brought two new models to the marketplace and this is the
first time the DT-1000 and PD-1800 modeis have been
offered here. The DT-860 was first offered two years ago and,
as a sort of ‘anniversary deal’, Benelec are again offering the
DT-860, but this time at a lower price!

DON’T MISS OUT — ORDER NOW!
Send completed coupon to:

Federal Marketing, BENELEC/ETI Multimeter Offer,

PO Box 227, Waterloo NSW 2017

'------------------------.‘

\ / don’t want to miss out on this special offer. \
: Please rush me the following: :
\ \
\ DT-1000 Multimeter(s) at $ \
A% PD-1800 Muiltimeter(s) at $ \
\ DT-860K Multimeter(s) at $ \
V Sales Tax No: (if applicable) :
: Please add $2.50 post and handling per unit ordered. \
\ (alfow up to four weeks for delivery) \
: NI, i vonvi s oot bbb b b M BRIl P 4t i s S i 7 :
N AKITOES: o reomnssimpenaps - e ety - 4 o Rt G S b sy \
A POSLCOAR ....oc.i0msemmsiianasimians :
\ SIGNALUNE ......ceceeeiereeriiinicesesr s st e s s e st s b ae s s ab s \

\ American Express [ ] Bankcard [] Cheque® []
| * Please make cheques payable to the Federal Publishing Company Pty Lid.

\
\
\ Credit Card No: \
\
\

\
\Expiry Date:

l.-----------------------..

- 7 2015
P ~ <7
/ »
/ ‘ S0 4 DT'BGUK
. . AUTORANGING
' K DIGITAL
-~ MULTIMETER
~ This popular LCD readout
~— digital multimeter features 25
measurement ranges with
= autoranging on dc and ac volts
& o and resistance. It incorporates a
) a transistor gain measurement

NEW!
UNIVOLT
DT-1000K DIGITAL
MULTIMETER

Univolt's top-of-the line
handheld LCD multimeter.

It features 30 measurement ranges,

including dc volts, ac volts, dc and
ac current, transistor hee (gain)
plus diode check and audible
continuity check (beeper). Range
selection Is via the single large
rotary switch. The case features
a prop-up stand and the whole
unit comes with carrying case,
probes and hgg clip-probe for
just: $73.40 (tax exempt); $95
tax paid.

3'%-digit LCD readout (1999
max); dc voltage ranges —

200 mV, 2, 20, 200, 1000 V,
0.5% basic accuracy; ac voltage
ranges — as for dc but 750 V on
top range, basic 1% accuracy; dc
and ac current ranges —

200 pA, 2, 20, 200 mA, 10 A,
1% basic accuracy on dc, 1.2%
on ac; input impedance — 10M;
resistance ranges — 200, 2k,
20k, 200k, 2M, 20M, 1% basic
accuracy. transistor hge (NPN or
PNP) to 1000 with Ve of 2.0V,
Ig of 10 nA; diode check reads
forward voltage drop; continuity
check sounds buzzer under 20
ohms; overload protected; power
supply — 9 V No. 216 battery
(Inc.).

function as well as dlode and
continuity check functions. It
comes complete with a carry
case, ‘safety’ probes and
transistor hge Clip-probe.
All for only: $70
(tax exempt); $90 tax paid
3%-digit LCD readout (1999
max.); dc voltage ranges —
200 mV, 2, 20, 200, 1000, 0.5%
basic accuracy’ ac voltage ranges
— 2, 20, 200, 750 V, basic
accuracy 0.75%; dc and ac
current ranges — 2, 200 mA,
10 A, basic 1% dc and 1.2% ac
accuracy; resistance ranges —
200, 2k, 20k, 200k, 2M, 20M,
0.5% basic accuracy; transistor
hee (NPN or PNP) to 1999 with
Ve 0f 1.2V, lg of 1 pA; diode
check reads forward voltage
drop; continuity check sounds
buzzer under 20 ohms;
overload protected;
power supply — 2 x
1.5V (AA) cells
(inc.).

NEW!
UNIVOLT
PD-1800 DIGITAL
PROBE TESTER

Wow! — a tiny digital volt-ochm-continuity
probe with the 3V-digit LCD readout built-in!
Great for the toolkit, great for the beach! It
features autoranglng on volts and ohms as
well as autopolarity iIndication. A beeper
sounds in the continulty test mode. There are
four dc and ac voltage ranges and four resist-
ance ranges. it measures a tiny 163 mm
long, 28 mm high and 19 mm deep! How
much? $50 (tax exempt); $65 tax paid.

3%-digit LCD readout (1999 max.); ac and dc
voltage ranges — 2, 20, 200, 500 V, basic
accuracy 0.5% dc, 1% ac; resistance ranges
— 2k, 20k, 200k, 2M, basic accuracy 0.7%
(in-circult test capability — uses 0.3V on
ohms range); input impedance — above 10M,
power supply — 2 x 1.5V (LR-44) cells
{inc.).

OFFER CLOSES LAST MAIL SUNDAY 31 MARCH

N TS ST T S MRS

This offer is exclusive to readers of Electronics Today and
products can only be obtained by sending in the attached
coupon (or a clear photostat or hand-copied facsimile).

90 DAY WARRANTY ON ALL METERS (from date of
despatch).




IDEAS FOR EXPERIMENTERS

150k ON L
p— O +9V BATTERY

250k
3
8 d
560R Capacitance
3 LED
+9v - P tester
48, 1N4148 A. Glover of Cootamundra NSW

2590 sent us this idea for a sim-
ple, ultra low cost capacitance
tester. It works by comparing
the value of a known capacitor
with one under test. The amount
of time the voltage on pin 3 of
the 555 is high is proportional to
the value of the capacitance
hanging off pin 6 and 7. In the
circuit shown, when the two
b capacitors are of the same value

560R the LEDs will be on for the
same length of time and the
buzzer will not sound. Any dis-
crepancy in value will result in
one LED being on for longer
than the other and the buzzer
sounding.

BUZZER

1N4148

1N4148

! 22k

1N4148

B A\

CAPACITOR

IT UNDER TEST

Flasher
M. Howe of Mitcham, Vic used
this variation on the common

The prototype, using a 6 V
battery, flashes every 1-2 sec-

LED flasher theme in which
daylight controls the flasher.
During daylight hours RV2 is
adjusted to keep voltage at pins
2 and 6 of ICI just below 2/3

Vce. As darkness falls the resist-.

onds. Current consumption in
daylight is 2.4 mA. Operating
current depends on the globe
used. In daylight RV2 holds pins
2and6at3.8 V.

I used a BD140 as Q1 because

LAMP

Ic1
555

X
ance across the LDR increases [ had a few to spare. BD140
until pin 6 sees 2/3 rail voltage All components except the LDA1 E
and the 555 starts to operate, LDR and light-bulb will fit on a ORP12 }
flashing the light via Q1. pc board only 25 mm square. 6V-12v

When the sun rises the oppo-
site occurs and Cl1 is effectively
shorted out, stopping the 555.

The LDR is not affected by the
operation of the globe and they
can be mounted side by side.

Rv2
1™

Nine position

74LS04 joystlck

iOR —_Do_ This simple circuit was sent to us
a5 by R. Howie of Mansfield QId. It
o >° A should work with any computer
a7 —{>o— -0 01 running the Z80 processor and
o & equipped with an expansion
——— port. The two joystick pots are
AS —— <7<7 7 Y7 7418367 used as voltage dividers for the
» 741830 74LS367. Gating signals are sup-
G2 plied from the computer via the
A3 I 74LS30. This circuit is cheap and

K very easy to build.

D0 D1 D2 D3 D7
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IDEA OF THE MONTH

“RELAYS”AGAIN

Headlight
Warning
Jeff Lefaro, Mulgrave Vic 3170

To help prevent leaving the car
lights on after switching off the
engine, and thus flattening the
battery, a simple circuit such as

this one can be implemented.
The circuit consists of an os-
cillator which can be enabled or
frozen with respect to the inputs
on IC1b. If both these inputs are
high then there will be no cur-
rent passing through D1 and the
oscillator can produce the

desired tone.

The frequency output is pro-
portional to R4 and C1, and can
be varied to suit, although R4
should not be reduced to less
than 5k. The value of Cl should
not be changed drastically as the
output many become inaudible.

Contact material

Further to the article which ap-
peared in the February 84 edi-
tion of ETI, Donald Sutherland

12v of Wanganui, NZ has written to
us noting a method of determin-
HEADLIGHT ing the materials of which a con-
SWITCH - 40118 tact is made, at least for the
1N9148 BPO 3000 and 600 types. The
shape of the spring tips indicates
8 OHM the contact material.
SPEAKER
12v
IGNITION CONTACTS
SWITCH
PALLADIUM
TRUTH TABLE
IGNITION | OFF | ON | OFF | ON G T
HEADLIGHTS |OFF |OFF | ON | ON
Q SILVER
OSCILLATOR |OFF |OFF | ON | OFF
METHOD OF INDICATING
CONTACT MATERIAL
‘IDEA OF THE MONTH’ CONTEST
COUPON

Cut and send to: Scope/ETI ‘Idea of the Month’
Contest, ETI Magazine, P.O. Box 227, Waterloo
NSW 2017.

"l agree 1o the above terms and grant Electronics Today
international all rights to publish my idea in ETI Magazine
or other publications produced by it. | declare that the
attached idea is my own original material, that it has nol
previously been published and that its publication does nol
violate any other copyright.*”

* Breach of copyright is now a criminal offence.

Title of idea ...

Signature ... e - il i
Name
Date .
Address e BN e —— sl S - —

44444 = Postcode

RIZE WORTH §

Scope pc board
Work Centre

Scope Laboratories, which manufactures and distributes
soldering irons and accessory tools, is sponsoring this con-
test with a pnze given away every month for the best item
submitted for publication in the ‘'ldeas for Experimenters
column — one of the most consistently popular features In
ET) Magazine. Each month we will be giving away a pc
board Work Centre consisting of the Model 315 adjustable
pc board holder with capacity to accept 300 mm boards,
Model 300 180° swivel and lock base which can be
attached to the Model 312 tray base with wet sponge
receptacle, Model 371 solder spool holder and Model STS
3 soldering iron safety stand. Please note prize does not in-
clude solder or scope TC60 temperature controlled iron
shown above. The prize is worth $1231

Selections will be made at the sole discretion of the
editorial staff of ET| Magazine. Apart from the prize, each
winner will be paid $10 for the item published. You must
submit original ideas of clrcuits which have not previously
been published. You may send as many entries as you
wish.

RULES

This contest Is open to all persons normally resident in Aus-
tralia, with the exception of members of the staff of Scope
Laboratories, The Federal Publishing Company Pty Limited,
ESN, The Litho Centre andfor associated companies,
Closing date for each issue is the last day of the month.
Entries received within seven days of that date will be
accepted if postmarked prior 10 and including the date of

the fast day of the month.

The winning entry will be judged by the Editor ot ETI
Magazine, whose decision wiil be final. No correspondence
can be entered Into regarding the decision

The winner will be advised by telegram the same day
the result Is declared. The name of the winner, together
with the winning idea, will be published in the next possible
issue of ET) Magazine.

Contestants must enter thelr names and addresses
where Indicated on each entry form. Photostats or clearly

written coples will be accepted but it sending copies you
must cut out and include with each entry the month and
page number from the bottom of the page of the contest. in
other words, you can send in multiple entries but you will
need extra copies of the magazine so that you send an
original page number with each entry.

This conlest is invalid in states where local laws prohibit
entries. Entrants must sign the declaration on the coupon
that they have read the above rules and agree to abide by
their conditions.
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CTIVE
LECTRONICS

289 LATROBE STREET, MELdOURNE 3000 PH. 602 3499

8.30 - 5.30 pm MON-THURS 8.30-8.30 pm FRIDAYS 9 am - 12 noon SATURDAY
ALL YOU HAVE EVER WANTED IN AN ELECTRONIC STORE - AND MORE!

MAILORDER HOTLINE. (03) 67 1312

SUPER SPECIALS FOR THE MONTH OF FEBRUARY ONLY
LINEAR 10-99 100up MEMORY 10-99 100up TRANSISTORS 10-99 100up TTL&LS 10-99 100up

LM555 .35 2716 495 4.50 BD139 ! .25 741500 .30 .25
LM741 .35 . 2732 5.50 4.95 BD140 .25 74LS08 .25
LM324 .40 . 2764 6.50 5.95 2N3055 .60 74LS74 29
7805UC .60 5 4164 6.00 4.95 BUX80 ! ’ 7415245 .95
78HO5KC 7.25 6116P3 6.00 5.50 MJ4032 2 : 7400 .33
78H12KC 7.50 Z80A CPU 350 295 MJ4035 74150 1.10
78512KC 2 amp 2.20 Z80A S10 L 7402

MAIL ORDER
43040 1IVIA
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ORDER  MAIL ORDER  MAIL ORDER
SPECIALS

78512 UC
MONTH OF FEBRUARY ONLY
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M4851 500K 40 track D.D only $215
M4853 IM 80 track D.D only $255
M4854 1.6M 77 track D.D only $339
M4855 2 meg only $384

Mitsubishi 8" drives

M2896 Slimline $570
M2894 Standard $545

#* All prices include sales tax.
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POSTAGE RATES

DATA BOOK HOT LINE $1$999.......8%150
$5.00 (03) 671312  fegms:  au

MAIL OR

$50$99.99 . . ... $3.50
incl. post & packed , $100-$199. . . $5.00

; 9. . ..7.50
to anywhere in g%fﬁ . $10.00
Australia. welcomehere
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STEREQ UNITS

S1 ETI 484 Compressor Expander

S2 ETI 482 50 watt per channel Ampitfier
S3 ET1 482A Preamp Board

$4 ET) 4828 Tone Control Board

S5 ET1 485 Graphic Equaiizer

S6 ET1 480 50 watt Amplifier

§7 ETI 480 100 waft Amplifier

§9 ET) 443 Expander Compressor

S10 ET) 444 Five walt stereo

$12 ETI 438 Audio Leve! Meter

S$13 ETI 440 25 wati Stereo Amplifier including metalwork
$18 ETI 426 Rumble Fifter

S19 ETI 429 Simple Stereo Amplifier

S21 ETI 417 Over led Distortion Montor
$35 ETI 470 60 watt audio ampfifier module
S36 ETI 4000 Series 60 watt stereo amplifier
$37 ET 451 Hum Filter fos Hi-Fi systems
$38 E.A. Stereo Infrared Remote Switch
S39 ET1 455 Stereo Loudspeaker Protector
S40 E.A. Super-Bass Fitter

$42 E.A. Stytus Timer

$43 ET1 3000 Series Ampliher 25 wich

544 ETI 477 Mostet power amp module inc. brackets
$45 ET1 457 Scratch/Rumble Fitter

546 ET) 458 VU Level Meter

SAT ETI 479 Bridging Adaptor

S48 ETI 5000 Series Pawer Amplitier

$49 ETI 494 {oudspeaker Protector

S50 EA intrared TV Sound Control

S51 HE 121 Scratch & Hiss Filter

§52 EA 100W Sub Woofer Module

$53 EA Stereo Skmulator

554 EA Headphone Amp.

855 ETI 412 Peak Display

STAGE

ST1 ET1 592 Light Show Controlier (3 ch.) (100G w/ch)
ST2 ETI 593 Colour Sequencer (tor use with ETI 592)
ST3 ETI 551 Light Chaser 3 ch. 1000 wich

ST4 E.A. Light Chaser 3 channel

STS5 E.A. Twin Tremolo for Drgans/Stage Amps

ST7 ET) 499 150 w Mosfet P.A. Module

ST8 ETI 498/499 150 w Public Address Ampirher

ST9 E.A. Musicolor IV

ST10 EA Musicotour Il

PRE-AMPLIFIER ANO MIXERS

Pt ETI 445 Stereo Pre-ampiifier

P2 ET) 449 Balance Mic Pre-amplitier

P6 ETI 419 Mixer Pre-amplitier — 4 ch

Mixer Pre-amplifier — 2 ch.

P10 E.A. Playmaster 145 Mixer

P11 ET) 446 Audio Limiter

P12 ET1 471 High Performance Stereo Pre-amplifier -
less F/P & Backing Plate

P13 ETI 473 Moving Coil Cartndge Pre-Amp

P14 ET1 474 High 1o fow Impedence Interface

P15 ETI 467 4 Input GuarfMic. Pre-amp suits ET) 466 -
ncludes power supply

P16 E.A. Moving Coil Pre-Amplifier (Battery)

P17 E.A. Moving Coll Pre-Amplifier (Plug pack)

P18 ET1 478 MM Moving Magnet Pre-amp {Series 5000)

P19 ETI 478MC Moving Coll Pre-amp (Senes 5000)

P20 ET) 478 Series 5000 Pre-Ampiifier

P21 E.A. Vocal Cancelior

P22 ET1 416 Balanced Preamplifier

P23 HE 112 Micromixe

P24 EA Ettects Untt

P25 EA Stereo Simutator

GUITAR UNITS

G1 ET) 447 Audio Phaser

G2 ET1 413 2-100W Bridge Amp.

GS ETI 413 100 watt Guitar Ampfifier
G14 €T 452 Gurtar Practice Amplifier
G15 ET1 466 300 watt Amp modute
G 16 ET 454 Fuzz Sustan

G17 HE 102 Guttar Phaser

G18 €T 450A Bucket Brigade

G19 ET1 4508 Mixer lor above

G20 E.A. gurtar Pre-ampiifier

621 Sonics ME2 Sonics ME2 Wah Wah Pedal-less pedal

AUOIO TEST UNITS

AT1 ETI 441 Audio Noise Generator
AT2 ET1 128 Audio Millivolt Meter
AT4 ETI 102 Audlo Signal Generator
ATS E.A. AF. Tone Burst Generator
AT7 €11 137 Audio Oscillator

AT9 HE 105 Bench Amplifier

AT0 E.A. Audio Test Unit

AT11 E.A. Function Generator

AT12 EN 464 Audio Test Unit
TIMERS

T1 ETI 650 STAC Timer

T2 ET1 564 Oigitai Wall Clock

T3 E.A. Universal Timer and Stopwatch
T4 ETI 540 Universal Thmer

T5 ET1 265 Power Down

102 — ET! February 1985

T6 EA 4 Diget L.C.D. Clock or Control Timer
T7 EA Event Counter

COMMUNICATION EQUIPMENT

CE1 ET) 711 Remole Control Transmitter Switch
CE2 ETI 711R Remote Control Receiver
CE3 ETI 7110 Remote Control Decoder
CE4 ETI 7118 Singie Control

CES Doubte Control

CE6 ETI 711P Power Supply

CE7 ET1 707A 144 Mhz Converter

CE8 ETI 7078 52 Mhz Converter

CES ETI 708 Active Antenna

CE11 ET1 780 Novice Transmitter

CE12 ETI 703 Antenna Matching Unit

CE29 E.A. Short Wave Converter for 27 Mhz
CE31 E.A. 27 Mz Pre-amp

CE32 E.A. 10-30 Mhz Pre-amp

CE33 ETI 718 Shortwave Radio

CE34 ETI 490 Audio Compressor

CE35 EVI 721 Awrcratt Band Converter (less XTALS)
CE36 ETI 726 or 10 metre Power Amp
CE37 ET) 475 Wide Band A.M. Tuner

CE38 E.A. Masthead Pre-amplifier

CE39 ETI 731 R.T.T.Y. Modulator

CE40 ETI 729 UHF TV Masthead Preamp.
CE41 ETI 735 UHF to VHF TV Converter
CE42 HE 104 AM Tuner

CE43 HE 106 Radie Microphone

CE44 E.A. R.T.T.Y. Demodutator

CE45 E.A. Voice Operator Relay

CE46 €T1 733 RTTY Converter for Microbee
CEAT ET1 1517 Video Distnbution Amp.
CE48 EA Video Enhancer

CE49 Wideband Amp.

CES0 ET) 1518 Video Enhancer

CES1 EA VCR Sound Processor

METAL DETECTORS

MD1 ETI 549 Induction Balance Metal Oetector

MD2 ET1 561 Metai Locator

MOD3 ET) 1500 Discnminating Metal Locator {undrilied

case)

MD4 €T 1500 Discriminating Metal Locator (predritied
case)

MDS5 ETI 562 Gerger Counter with ZP 1310 Tube

MD6 ETI 566 Pipe and Cable Locator

MD7 E.A. Prospector Metal Locator including headphones

TEST EQUIPMENT

TE2 ETI 133 Phase Meter

TE4 ETI1 129 R.F. Signat Generator

TEG ET1 706 Marker Generator

TES ET1 122 Logic Tester

TEQ ET) 124 Tone Burst Generator

TE11 ETI 116 Impedance Meter

TE12 €T 533 Digital Display

TES ETI 704 Cross™Hatch Dot Generator
TE16 €T 120 Logic Probe

TE17 ET1 121 Logic Pulser

TE34 ET1 487 Rea! Thme Audio Analyser

TE35 ET1 483 Sound Levei Meter

TE36 ET) 485 Real Time Audio Analyser

TE3? ETI 717 Cross Hatch Generators

TE38 E.A. 3 Mhz Frequency Counter

TE42 E.A. Transistor Tester incl. BiPolar & F.ET.S.
TE43 ET1 591 Up Oown Pre-setable Counter
TE44 ET) 550 Digital dial {less case} includes ETI 591
TE45 ET1 144 Expanded Scale R.M.S. Voftmeter
TE46 ET1 148 Versatile Logic Probe

TE47 ETI 724 Microwave Oven Leak Detector
TE48 ETI 150 Simple Analog Frequency Meter
TE49 €T 151 Linear Scale Ohm Meter

TESO ET) 152 Linear Scale Capacitance Metet
TEST E.A. Digrtal Capactance Meter

TES2 ET) 589 Oigital Temp. Meter

TES3 E.A. T.V. C.R.0. Adaptor

TE54 E.A. XTAL Locked Pattem Generator
TESS E.A. Decade Resistance Sub Box

TES6 E.A. Capacitance Sub Box

TES7 E.A. Decade Capacitance Sub Box

TES8 E.A. Tantalum Capacitance Sub Box
TE59 ET1 140 1 Ghz Frequency Meter/Timer
TEGO ET) 572 PH Meter

TEB! ETI 135 Panel Meter

TEB2 E.A. Moduiated Signal Injector

TE63 HE 103 Transistor Tester

TE64 HE 111 Ohm meter

TEGS ET) 157 Crystal Marker

TEG6 ET1 161 Digital Panel Meter

TE67 ETI 255 Analog Thermometer

TEBS EA Transistor Tester

TEBY ETI 175 20 MHz Dig. Frequency Meter (Hand held)
TE70 ETI 166 Function Puise Generator

TET1 X-tal Locked Pattern Generator

MODEL TRAIN UNITS (see also "SOUND EFFECTS™)
MT1 ETI 541 Model Train Control

MT2 E.A. 1974 Model Train Control

MT6 E.A. 1978 Train Control less Front Pane!

LL ELECTRONIC COMPONENTS cuoncrsormam ey us

118-122 LONSDALE STREET, MELBOURNE, VIC. 3000. TEL: 662-3506

TALK ABOUT A HUGE RANGE OF KITS!

1978 Train Control with Front Panei

SOUND EFFECTS

SE1 E.A. Sound Eftects Generator*

SE2 E.A. Musical Tone Generator

SE3 E.A. Cylon Voice

SE4 E.A. Steam Whistle

SES ET1 607 Sound Effects

SE6 E.A. 492 Audio Sound Bender

SE7 E.A. Electronic Sea Shell Sound Effects
SE8 ETI 469A Percussion Synthesiser

SEQ ET) 4698 Sequencer for Synthesiser
SE10 EA Effects Unit

* set as for Steam Train and Prop Plane noise

VOLTAGE/CURRENT CONTROLS
V1 ET) 481 12 volt to £ 40v D.C. 100 watt Inverter
V2 ET) 525 Orill Speed Controlier
V6 E.A. 1976 Speed Control
V10 E.A. Zero-voltage switching heat controlier
V11 EA. Inverter 12v D.C. Input 230v 50 hz 300VA output
not incl. switch 35 amp

V12 ET1 1505 Flourescent Light Inverter
V13 EA Electric Fence
V14 ET1 1506 Xenon Push Bike Flasher

15 ETI 1509 DC-DC Inverter

6 ET1 1512 Electric Fence Tester
V17 EA Fluro Light Starter
V18 ETI 1524 Eiectronic Mouse Trap

WARNING SYSTEMS

WS1 ETI 583 Gas Alarm

WS3 ETI 528 Home Burglar Afarm

WS4 ETI 702 Radar Intruder Alarm
WS7 ETI 313 Car Alarm

WS12 ET) 582 House Alarm

WS14 E.A. 1976 Car Alarm

wS15 E.A. 10 Ghz Radar Alarm

WS16 E.A. Light Beam Relay

WS17 ETI 247 Soil Moisture Indicator
WS18 ET) 250 Simpie House Alarm
WS19 ET1 570 Infrared ‘Trip' Relay
WwS20 ET1 585 T&R Uhrasonic Switch
WS21 ET1 330 Car Alarm

WS22 ETI 322 Over Rev Car Alarm (ncl. case
WS24 ET1 1506 Xenon Bike Flasher
WS25 ET) 340 Car Alarm

WS26 EA Deluxe Car Alarm

WS27 EA Uttrasonic Movement Detector

PHOTOGRAPHIC

PH1 ETI 586 Shutter Speed Timer

PH3 ETI 514B Sound Light Flash Trigger

PH4 ETI 532 Photo Timer

PH7 ETI 513 Tape Shde Synchronizer

PH12 ETI Sync-a-Slide

PH14 ETI 558 Mast Head Strobe

PH15 ET1 553 Tape Siide Synchronizer

PH16 E A. Digital Photo Timer

PH17 ETI 594 Development Thmer

PH18 ET1 568 Sound o light operated Flash Trigger
including optional parts

PH19 €.A. Sound Triggered Phototlash

PH20 HE 109 Extra Fiash Trgger

PH21 E.A. Photographic Timer

POWER SUPPLIES

PS1 ETI 132 Experimenters Power Supply

PS2 ET) 581 Dual Power Supply

PS3 ETI 712 CB Power Supply

PS4 ETI 131 Power Supply

PS6 ET1 105 Laboratory Power Supply

PS7 ETI 111 UC Power Supply

PS9 E.A. 1976 Regulated Power Supply

PS11 E.A. C.B. Power Supply

PS12 €T 142 Power Supply 0-30 V 0-15 A (fully
protected)

PS13 ET) 472 Power Supply

PS14 E.A. Power Supply for Dream 6800

PS15 ETI 577 Duat 12V supply

PS16 E.A. Power Saver

PS17 ETI 480 PS Power Supply fdr ET) 480 (100 watt
Amp.}

PS18 E.A. Bench Mate Utility Ampitfier/Power Supply

PS19 HE 108 Power Supply

PS20 ETI 163 0-40 V. 0-5 A

PS21 EA Dual Tracking Power «Supply

COMPUTER ANO DIGITAL UNITS

Ct ETI 633 Video Synch Board*

C2 ET) 632M Part 1 Memory Board V.D.U.*
C3 ET1 632P Part 1 Power Supply V.0.U.*
C4 ET) 632A Part 2 Control Logic V.D.U.*
CS ETI 6328 Part 2 Control Logic V.D.U.*
C6 ETI 632C Part 2 Character Generator V.0.U.*
€8 ET) 632 U.A.R.T. Board"

C9 ETI 631-2 Keyboard Encoder”

C10 ET) 639 A/Sch. Keyboard Encoder

C14 ETI 638 Eprom Programmer

C15 ET) 637 Cuts Cassette Intertace

C16 ET1 651 Binary to Hex Number Converter

PLUS MANY, MANY MORE KITS WHICH WE CANNOT LIST HERE!!!
JUST CONTACT US FOR PRICE & AVAILABILITY.

TRADE AND RESELLER ENQUIRIES WELCOME.

C17 ET 730 Getting Going on Radio Tese Type

€22 ET) 660 Basic Computer

€23 ETI 660 Basic Computer incl. coloul option on board
expandable memory, RF modulator, case and power

supply

€24 ETI 760 Video RF Modulator

C25 E.A. Eprom Programmer

€26 ET) 668 Microbee Eprom Programmer

€27 ET1 733 RTTY Computer Decoder

(28 EA Video Amp for Computers

29 ET 649 Microbee Light ‘Pen

C30 ET1 675 Microbee Serial — Paraliel Interface

C31 ET1 688 Programmer for Fusable — Link Bipolar
Proms

C32 ET1 676 RS232 lor Microbee

* all V.D.U. progects priced less connectors

810 FEEDBACK

BFt ETI 546 G.S.R. Monitor {less probes)
BF2 ETI 544 Heart Rate Monttor

BF3 ET1 576 Electromyogram

AUTOMOTIVE UNITS

A1 ETI 317 Rev. Monttor

A2 ET1 081 Tachometer

A3 ET1 316 Transistor Assisted Ignition

A4 ETI 240 High Power Emergency Flasher

A6 ET1 312 Electronic Ignition System

A7 ET) 301 Vari-Wiper

A14 E.A. Dweil Meter

A15 E.A. Variwiper

A6 E.A. Tacho for Tune-ups

A17 E.A. ignition Anatyser and Tachometer

A18 E.A. Strobe Adaptor for Ignition Anatyser
A19 E.A. 1975 C.0.1. Capacitor discharge ignition
A22 ETI 318 Digrtal Car Tachometer

A23 ETI 319A Variwiper Mk 2 {no dynamic Braking)
A24 ET) 3198 Variwiper Mi. 2 (tor dynamic braking)
A25 ET1 555 Light Activated Tacho

A26 ET) 320 Battery Condttion Indicator

A27 E.A. Transistor Assisted Ignition

A28 ET1 324 Twin Range Tacho less case

A29 ET) 328 Led Oil Temp Meter less ¥.0.0. probe
A30 ET) 321 Auto Fuel Level Alarm

A31 ET) 332 Stethoscope

A32 ET) 325 Auto Probe Tests Venhicle Electricals
A33 ET1 333 Reversing Alam

A34 EA. Low fuel indicator

A35 ET) 326 Led Edpanded Vottmeter

A36 ET) 329 Ammeter (expanded scale)

A37 ET) 327 Turn and Hazard Indicator

A38 ET1 159 Expanded Scale Voitmeter

A39 EA Optoelectronic Igntion

A40 ET1 335 Wiper Controller

A1 EA Ignition Killer for Cars

A42 EA L.C.0. Car Clock

A43 EA Cruise Control

A44 ETI 337 Automatic Car Aenal Controller

ELECTRONIC GAMES

EG1 ET) 043 Heads and Tails
EG2 €T1 068 L.€.D. Dice Circuit
EG3 E.A. Electronic Roulette Wheel
EG4 ETI 557 Reaction Timer
€GS ETI 814 Dinky Oie

EG6 E.A. Seiectaiott

EG7 HE 107 Electronic Dice
EG8 E.A. Photon Torpedo

EG9 HE 123 Alien lavaders
EG10 EA Routette Wheel

MISCELLANEDUS KITS

M1 ETI 604 Accentuated Beal Metronome
M4 ET 547 Yeiephone Beil Extender

M5 ET) 602 M Organ (less case)

M7 €T) 044 Two Tone ODoorbell

M10 ET1 539 Touch Switch

M25 E.A. Digitai Metronome

M37 T 249 Combunation lock (less lock)
M39 E.A. Electronic Combination lock (including lock)
M46 E.A. Power Saver tor induction motors
M48 E.A. Lissajous Pattern Generator

MS53 ET) Soil Moisture Alarm

M54 EA. Electrochune Keyless Organ

M55 E.A. PooistLotto Selector

M56 ET) 256 Humidity Meter

M57 ETY 257 Universal Relay Driver Boarc
M58 E.A. Simple Metronome

M59 ET1 1501 Neg. lon Generator

M60 ETI 1516 Sure Start for Model Aeroplanes
M61 ET1 412 Peak Level Display

M62 ETI 1515 Motor Speed Centroller

M63 ET) 1520 Wideband Amplifier

M64 EA Phone Minder

MBS EA Motorcycle Intercom

M66 EA Simple L.C.D. Clock

M67 EA yitrasonic Rule

Note: We do not stock

sub-standard poor quality
components.



COMPUTERISED

TECHNIQUES

CIRCUIT ANALYSIS

Designing amplifier circuits? This article shows how to design
programs to take the sweat and guesswork out of the operation.

MOST READERS of this magazine will,
sooner or later, find themselves in a posi-
tion where they have to design basic ampli-
fier circuits. This need not be a tedious and
time-consuming task if you develop some of
the ideas presented in this article. We have
included a demonstration program for the
sake of interest, but the object of this exer-
cise is to show you how to go about the
problem of designing with a computer. You
can write your own program to suit your
own computer and your own design.

The fundamental circuit for a Class A
amplifier is given in Figure 1. The first step
in analysing a transistor circuit is to establish
the biasing, since it is this that sets up the
cffective gain of the amplifier. For the cir-
cuit in Figure 1 the first step is to establish
the base voltage, Vb. A standard but simpli-
fied equation which allows a quick solution
is:

_ Rb2 X Vec

e RbI + Rb2

From this we can determine Ve very quickly
if we assume that there will be a drop of
about 0.6 V across the base-emitter junc-
tion of the transistor:

Ve = Vb—-0.6

Figure 1. General form of the Class A voltage amp.

o & O

We now have access to the current flowing
in the emitter resistor from Ohm’s law,
since we know the voltage across the resis-
tor and its value:

e = Ve
€ = Re

where Re = Rel+Re2.

Since we also know that the emitter current
must be more or less the same as the collec-
tor current we can also work out the collec-
tor voltage:

Ve = Vee—Rcele

AC response

With this series of simple steps we have
worked out all the voltages around the tran-
sistor plus the current flowing between the
collector and the emitter. We are now in a

position to begin an examination of the cir- |

cuit’s response to an input signal, i.e: its ac
response.
The gain of an amplifier is given by:

A - collector load
emitter load

Bear in mind that these values apply to ac
conditions only. The collector load includes
all the resistances that tie the collector to
either the ground or supply rails. (Supply is
ac-shorted to ground through the power
supply.) It includes at least the collector res-
istor Rc, the load resistance R1 and the
collector-emitter leakage resistance. This
latter is usually so high that it can be ignor-
ed in low frequency, small signal
applications.

The emitter load, likewise, includes all
the resistances between the emitter of the
transistor and either rail. In practice this
will mean the unbypassed emitter resistor
Rel, but not Re2. Remember we are talk-
ing about ac and assuming that all the
capacitors are short circuits, so Re2 is effec-
tively shorted. It also includes the base-
emitter resistance, r., which is given by
30/Ic.

The result of this is that we can establish a
gain equation for the circuit of Figure 1:

Rc
r.+Rel

Av =

Lance Wilson
Jon Fairall

Figure 2. Plotting the ac and dc load lines.

k
AC LOAD LINE
vee |
Rc
DC LOAD LINE
Vee

— -

Vce
Obviously, different configurations will

have different equations, but the principle
remains the same, so you can work out the
relevant equation for your particular
application.

So far, we have sufficient information to
generate a program that will predict certain
clements of the performance of an amplifier
given the circuit. If you input the values of
the resistors the program should come back
at you with the gain. If you go to a textbook
you should be able to extract equations to
give you input and output resistance as well.

The question not answered, and the one
we would like to know, is whether the com-
bination of resistors we have chosen is an
optimum. The classic method of doing this
is with the load line.

Load Lines
Load line analysis involves drawing a pair of
straight lines corresponding to the ac and dc
loads on the transistor. It is actually a graph
of Ic and against Vce. The load line is thus
all the possible combinations of Ic and Vce
that can exist at the collector of the particu-
lar amplifier under consideration.

We can determine the dc line quite easily
(see Figure 2). When no current flows i.e.
Ic=0, then Vce=Vcc. This defines the bot-

| tom point of the line; i.e: the intersection

with the horizontal axis. At the other end of
the line, when Vce is at a minimum, Ic is
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WIRELESS
INSTITUTE
OF
AUSTRALIA

FOUNDED 1910
The W.I.A. represents the

Radio Amateur at Local,
National and International
level and offersg]
following MAE;”R'_"AQ’?
services: =T
* Monthly
“AMATEUR
RADIO”
Magazine,
included in &
membership fee.
* Most REPEATERS have
their licence, power and site
cost paid by the institute.
* World wide QSL-service.
* Assistance to members in
legal problems arising out of
the pursuit of their hobby.
* A Weekly Sunday Broadcast
to Amateurs and Short Wave
Listeners.
* Assistance in dealing with
Interference Problems
(TVI-RFI etc.)
* Novice and full call courses.
* Trial Novice and AOCP
theory exam papers.
* Advice on Radio Mast approvals
* The ONLY representation of
the RADIO AMATEUR in
legislative matters.

4

A
4 y
4

Join the 8,600 Amateur
members in the W.LLA. by
forwarding this coupon to:
W.ILA. P.O. BOX 300,
CAULFIELD SOUTH, VIC. 3162
Please forward a membership
application form and further details
to:
Mr, Mrs, Miss, Ms

AdAress ........cooeeeviiiieiiieeee
Callsign

_Eostcode
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determined by the value of the resistors
through which it flows (Vce is assumed to
be zero). The dc load line is just a straight
line between these two points.

The operating point, Q, at which the
amplifier is biased, must lic somewhere on
this line. The ac line intersects the dc line at
this point. It is drawn with slope equal to
the inverse of the ac collector load. For an

unloaded amplifier this will just be Rx, with
the result that the ac slope will be the same
as the dc slope. However, when the ampli-
fier is loaded the slope of the line will tend
to increase as the total collector resistance
decreases.

As with the dc load line, the ac line deter-
mines the combination of values of Ic and

Vce that can exist in the amplifier with a p

The plot qulckens. Screen dumps of load lines plotted by the program over the page. The beauty of
the technique Is its ability to show the results of any variation quite quickly.
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COMPUTER
BOARDS

EXCALIBUR

EXCALIBUR IS ALIVE AND WELL,
KITS NOW AVAILABLE!

Thia stunning design with excelient colour, basic In ROM and a hoat

of foatures ia now avaiianle as a Kit.

FEATURES:
* 280-A CPU. 3.8 MHZ 84K RAM. 16K ROM
# Direct video output. AF output and RGB.
+ QWERTY Keyboard.
Cansette Intertace buMt in,
* Senal-RS232C, Parallel-8 it centronica.
 Colour 18 foreground and 8 backgrpund colours,
# 24 lines by 80 characters T » 12 dot matrix (momior required).

$595

THE AMPRO LITTLE BOARD

« ASSEMBLED AND TESTED »
FEATURING:

* 4 MHz Z80 CPU!

* 64K Dynamic RAM!

#* Doubte Density {5% inch) Floppy controller.

#* Centrondcs siyle parallel printer port.

* Uses +5V DC at 754 and +12V DC at 50mA
* Two RS232 senal ports.

* Same size as a mini floppy {only 5% x 7% inches).
* 2732 Boot Eprom.

#* 110 Page Manual.

* %% FREE CP/M 2,211 ($195 VALUE) # % #

A FREE 5% inch CP/M 2.2 Dishelte 18 included with each Kit.
ASSEMBLED AND TESTED ONLY

BIG BOARD ||
OVER 1,000 SOLD!

Jim Ferguson, designer of the "Big Board™ disinbuled by Digital
Research Computers. produced this stunning computer “Big Board

FEATURES

# 4 MH2 280 CPU AND PERIPHERALS CHIPS: The Ferguson
compulel funs 81 4MHL. Its momior code is lesn, uses Mode 2
imerrupla. and makes good use of the 280-A DMA chip

* 84K RAM 4 4K STATIC CRT RAM 24K (E)PROM OR STATIC
AAM: “Big Board " has the 1hiee memory banks: the first
memory bank has eight 4164 RAM's that provide 60K of user
space and 4K of monior space The second memory bark has
two 2K and 8 SRAMSs for the memory-mapped CRT display and
space lor six 27328 r 2K a 8 static RAMS, o1 pin compatible
(E)PROMS, Ihe fhird memory bank is for RAM of ROM added 10
the board via the STD bus Wnelher boughi as & bare board, 8
tull Kit, or assembled and tesled, it comes with 8 4500527324
EPROM containing the monilor
MULTIPLE DENSITY CONTROLLER FOR $S/0S FLOPPY
DISKS: The “Beg Board II” compuler has & multipie dengity dish
contraller, it can use 1793 or B877 controlier cips The board
Nas two connectors tor disk signal with 34 pins lor S%” drves.
the other with 50 pins for 8" drives
VASTLY IMPROVED CRT DISPLAY: The “Big Board ii” com
puter uses 8 68455 CRT controlier and 8002 Video Atinbules

controlier 10 produce a dispiay that witl tival the dispiay of quality

\erminals Characters are formed by 8 8 1 7 dot matnx on 18,75
KHz monilors and 8 7 x § dot matnx on 15.76 KHz monitors. The
dispiay 18 user programmable with the detault dispiay 24 lines ot
80 characters

$T0 BUS CONNECTOR; "Big Board H° brings its bus signals 10
& converugnt piace on the PC board where users can solder 8
STD socket, hus cards can be plugged directly into it. and it can
as well be connected by bus cable 10 indusiry standard card
cages

A Z60-A S10/0 = TWO ASYNCHRONOUS SYNCHRONOUS
SERIAL PORTS,

TWO ZBOA CTCs = EIGHT PROGRAMMABLE COUNTERS/

TIMERS: The "Big Board H™ has two 280-A CTCs One 13 used 1o

cioch dala into and out of Ihe 280 A CTCs. One is used 10 cloch
ut 80-A S10/0, while the other s for sys-
plicalio e
PROM PROGRAMMING CIRCUITRY AND SOFTWARE: The
819 Board™ computer has Circustry and drivers 101 programming
27168, 2732iA)s. of pin-compalible IEPROMS. (Sottware $25
extra)
* CP/M CAPABILITY
3G BOARD I1” 15

river

with Russell Smith's CBIOS for the

(plus

tnciuding tax $516
Cat 1ax exemot $430

e iplus 1ax) 5230
soarately (Dlus tax) 565

NOW $595

FEATURES:

# ZBOA CPU (4 MHZ)

* 65,536 bytes of RAM.

* Two AS232C 1/Q ports.

+ Baltery back up realtime cioch and calendar.

* Uptotour, 8 Inch or 8.25 inch double 813ed. double density of
single density ioppy disk dnves.

« Full STD, Bus.

« Designed lor C/PM. MP/M and CP/NET systems

Cat lincluding tax) $459

-

6809 “UNIBOARD”
NEW SINGLE BOARD COMPUTER
KIT!

Many sottware professionals fael that the 6809 featurea protably
the most powertul Inatruction set available today on ANY 8 bit
micro. Now, at lest. al of that immensa compuling power ks svasl-
able at & truly ynbelievadly iow PACe.

CHECK THE FEATURESH
84K RAM using 4116 RAMS.

#* B809E Motorola CPY.

« Double Density Fioppy Dish Controtier for either 5% or 8 inch
drives Usep WD 7'

# On board 80 x 24 video for 8 low CO3t CONBOIE. Uses 2718 Char.
Gen Programmable Formats. Uses 6848 CRT Controller.
ASCIl Keyboard parsiiel input intartace (8522).
Serial /0 (855 1) lof RS232C of 20 MA 100
Centromics compatible paratiel printer intertace, (6522).
Buss expansion inledace with DMA Channel. (6844).
Dusl imer lor resl Cioch application.
Powertul on board system monitor. (27 32). Fesiures commands
such as Go To, Alter, Fli, Move, Display, or Test Memory. Also
Aesd and Write Sectora Baot Normal, Unknown, and General

Flex.
PC boartl is double sided. plated through solder masked, 11
e

« includes the powerlul 31d generation Molorola 6808 Processor.
1deal tor colleges, O EM s Industnal and scientitig useq.!

BLACK PC BOARD WITH PAL'S AND TWO EPROMS
$199

plus tax
5% OR 8 INCH SOURCE DISKETTE ADD $25

plus tar
COMPLETE KIT, FULLY SOCKETED. ALL OPTIONS ARE
STANDARD, NO EXTRAS TO BUY $599

including tax
Cat. Please 8liow 4 weehs fof delivery

YOUR CHOICE OF POPULAR DISK OPERATING
SYSTEMS.

FLEX tm trom TSC Cat. $259
059 tm from Microwave Cat $349
Piease specily S% or 8Inch)

THE ORIGINAL
BIG BOARD 1 COMPUTER
KIT!

FEATURING:

* 84K RAM: Uses industry standand 4118 RAM's. All 64K 13 avail
able 10 the user. our VIDEO and EPROM sections do not make
holes in system RAM Vary special care was taken in the RAM
array PC layout 1o eliminate potential noise and ghtches
2-80 CPU: Running at 2.5 MHL Handies ali 4116 RAM refrash
8nd supports Mode 2 INTERRUPTS. Fully bulteted and runs.
8080 software
BASIC 1/0: Consiats ol separate parallel port {280 P10) lor use
with an ASCIt encoded Keyboard tor input. Oulpul would be on
1he 80 x 24 Video Drsplay.

24 1 80 CHARACTER VIDEO: With a cnap. llicher-lree display
that looks extremely sharp even on small mofitors Hardware
scroll and full cursor control. ComposHe video o spht video and
sync. Character set is supplied on & 2718 atyle ROM, making
customized fonts easy. Sync pulses can be any desired length or
polanty. Video may be inverted of rue. 5 a 7 Malfix, upper and
iower case
FLOPPY DISK CONTROLLER: Uses WD 1771 conlrolier chip
with a TTL Data Seperator for enhanced reliabiity, IBM 3740
compatible Supports up 10 four B Inch disk drives. Directly com-
palibie with standatd Shugart dfives such as the SABOG or
SAB001. Drives can be configured for remole AC o/on. Runs
CP/M 22,
PFM 3.3 2K SYSTEM MONITOR: The real power of the Big
B0ard lies in its PFM 3.3 on board monitor. PFM commands
nclude? Dump Memory, Boot CP/M, Copy Exsmine, Fill Memory,
Test Memory, Go 1o, Read and Wrilg 1/O ports. Disk Read {Drive
Teach, Sector), and Search PFM occupies one of the four 2718
EPROM locations provided

* FULLY SOCKETED.

Igeal tor OEM. Indusirial, Business. Screntific. Colleges et

Cat K41001 incluging tax, $379

OPTIONS AVAILABLE:

* CP/M 2.2 FOR BIG BOARD 5269
* WO PORT PARALLEL 11O $19
* SERIAL 1O $35
* REAL TYME CLOCK $15

MITSUBISHI DISK
DRIVES

M2896-63

Slimline 8" Disk Drive Double
sided Density No AC Power
required. 3ms track to track. 1.6
Mbytes ypformatted, 77 track
side 10" bit soft error rate.
Cat.C11916 $6
Case & Power Supply to Suit

Cat. X11022 $159

M2894

Standard size 8" drive. Double
Cat. C11914 $630
Case & Power Supply to Sult

Cat. X11011

M4854

Slimline 5%" disk drive. Double
sided, double density, 96 track!
inch, 9621 bit/inch, 1.6 Mbyte
unformatted, 3ms track to track
access, 77 track/side.

Cat. 11904 $350
Case & Power Supply to suit.

Cat. X11011 $89

M4853

Slimline 5%" disk drive, Double
sided, double density, 1 Mbyte
unformatted, 3ms track to track,
80 track/side, 5322 bits/inch.
Cat. C11903 26

M4851

Slimline 5%” disk drive. Double
sided, double density 500K
unformatted, 40 track/side.
Steel band drive system.

Cat. C11901 $2
Case & Power Supply to suit.
Cat. X11011 $

M4855

Slimline 5%" disk drive, double
sided, double density, 96 track/
inch. 2.0 Mbytes unformatted,

Cat. C11905 $385

MF353
3%" Standard size disk drive,
Double sided, double density, 1
Mbyte unformatted.

$265

Cat. C11923
MF351
3%" Standard size disk drive
Single sided, double density,
Cat.C11921 $225
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AVTEK MULTI MODEM
Answer!

Gres Auto
Fe?lfnuke cheapel verston)

Down the street or across the
world. MultiModem speaks the
language.
300 baud tull duplex, 1200
baud half duplex or 600
baud half duplex, answer or
originate
CCITT and Bell standards
Plugs straight in (hardwired
phone)
Superior VLSI chip pertor-
mance works reliably with
4dBM signal with S N ratio
of 6dB Err%[ rate on this
level Is 10
Telecom Approval
C84/37/1135

Inc. phone, only $S399

LA 2 20 4R b 2B 2 ¢
We stock a full range of
computer connectors!

L 20 20 4% 2B b 4 2B ¢

Rod irving Electronics

425 HIGH STREET.
NORTHCOTE VICTORIA.
Ph:(03)489 8866 489 8131
48-50 A'BECKETT STREET,
MELBOURNE VICTORIA.
PH:(03)347 9251

Mail Order and
correspondance:

P.O. Box 235
NORTHCOTE 3070

Call in at either 2
of our convenien-
tly located stores:
48-50 A’Beckett
St., Melbourne
425 High St.,
Northcote.

Or take advan-
tage of our Mail
Order Depart-
ment.

Write to:

or phone ...

MAIL ORDER
HOT LINE

481 1436

(1] wem

weicome here

POSTAGE RATES
$1-$9.99 ..

$10-$24.99

$25-$49.99

$50-$99.99

$100-$199 .

$200-$499 .

$500 plus . $10.00

Comet road treight Is extra.

Assembied and Tesles $849 * DOUBLE DENSITY ADAPTOR BOARD $225

iplus fax) * BIOS DISK $25 Erors and Ommissions Excepted




10 RE M3 3 3 36 3 30006 9 36 9 36 9 3 99 3 396 3 36 36 9 3% % %
11 REM% THIS PROGRAM PLOTS A SET OF *
12 REMX¥TRANSISTOR CHARACTERISTICS WHEHM#*
13 REMXCERTAIN PARAMETERS ARE ENTERED. ¥
FLOW CHART ( START ) 14 REMXTHEN LOAD LINES ARE PLOTTED FOR#%
15 REMX¥VARIOUS VALUES OF COMPONENTS. #
16 REMIEEHI K K 393633 3 636 3636 3636 36 36 3 3 36 % % %
! 35 PAPER 1: INK 7
RESISTOR 38 PRINT " 3393 399 33 3 336 3 3% 36 36 3 3 36 3 36 % 36 96 86

39 PRINT "% *°

VALUES 40 PRINT "% % % % #% % % % % *¥x°

41 PRINT "% % # % % % % % % % #H% ¥ £°

42 PRINT "% % % % %% % % % % ¥¥¥ ¥¥"

) A3 PRINT “¥ % % % % % % % % % X%% % *°
CALCULATE 44 PRINT "% %% % % % %K  ¥% % % % *%x"
QUIESCENT 4% PRINT “# "
VALUES; 46 PRINT *# LANCE WILSON, 1984 *
GAIN, Rin, Rout 47 PRINT "# **

48 PRINT " 30555359355 63095 36 909 36969 3636 0 396 ©
49 PAUSE 2000
S0 CLS
5SS REMXX¥WRITTEN FOR THE MEMOTECH®#¥%%%
Sé6 REM*% MTXS00 ¥ %
57 REM##GRAPHICS DUMP FOR CP80 PRINTER#%
S8 REM
65 REMXTHESE LINES SET VIRTUAL SCREENS,
66 REM¥1IST FOR TEXT, THEN GRAPHICS.
DO LOAD 70 CRvs 2,0,3,0,3546,5,40
75 VS 2: CLS : PAPER 6! INK 7

e 80 CSR 4,0: INPUT "COMPLEX:Y/N?"jAS
81 LET PMAX=200
82 LET VSF=2: LET ICMAX=20
83 LET BVCEO=30: LET HFE=100
84 IF As="N" THEN GOTO 100
83 CLS : CSR 4,0: INPUT "HFE:?"jMHFE
86 CSR 4,1: INPUT “"MAX PC:?";PMAX
88 CSR 4,2: INPUT “ICmax:?mA"; ICMAX
90 CSR 4,3: INPUT “BVCEO:?"j§BVCEC
92 LET VSF=INT(ICMAX/10)
100 CLS
102 CSrR 4,0: INPUT * ENTER STEP";STP
04 CLS : CSR 4,0: INPUT * ENTER Vecc";VCC
105 CSR 4,0: INPUT " EMITTERKCOLLECTOR R";RE,RC
106 CSR 4,3: INPUT “"RBl1,RB2= ?"ijRB1,RB2
T CHANGE / 107 LET ID=VCC/(RB1+RB2)

Rn 108 VS 4: CLS : COLOUR 2,11: COLOUR 3,4

109 COLOUR O,1: COLOUR 1,15: COLOUR 4,6

110 REM¥XSETS UP AXES AND SCALESH%%¥%%%
111 LINE 20,12,255,12: LINE 20,12,20,190
112 CSR 5,22: PRINT "05 10 1S 20 25 30 35°
113 CSR 22,21: PRINT "volts Vce®
114 FOR 1=0 TO 11 STEP 1
115 CSR O, (11-1)#2: PRINT I*VSF
117 NEXT 1

GAIN: Rin; Rout;

PLOT LOAD LINES

CHANGE
Rc

specific load. We are now in a position to 118 REM¥#DRAWS CHAR. CURVES FHEREER
ask the question about the amplifier we 119 LET X=20: LET Y=10

have designed, namely: what is the maxi- 120 LET NEWX=X+STP/10: LET NEWY=Y+STP
mum output voltage 1 can get from this 122 LINE X,Y,NEWX,NEWY

ampliﬁer without distortion? In most apph. 123 LINE NEWX,NEWY,250-.8#%Y,NEUY*1. 11
cations the aim of the exercise. after all, is 125 CSR 30-¥/12,21-¥/7: PRINT ¥+10

126 LET X=NEWX: LET Y=NEWY

127 IF ¥>150 THEN GOTO 130

128 GOTO 120

129 REM*AFTER TOP CURVE, PLOT PCMAX

to magnify the input as much as possible
while distorting it as little as possible.

Non-linearities 130 FOR I=1 To 230
Non-linearities will occur whenever the out- 135 LET YP=PIHAX#100/ (VSF*I)
put gets close to either end of the load line. 140 IF YP>175 THEN GOTO 150
Clipping will occur if you try to push the 142 COLOUR 3,6

output past it. The idea then is to arrange 145 PLOT 20+1,YP+12

your gain for a given input such that it can SElongREirs 1

151 CSR 16,10: PRINT *"Pc=";PMAX
153 REM*%%¥X¥%%*UPPER IC & VCE LIMITS¥kE%**
154 LET ILIM=ICMAX#16/VSF+12: IF ILIM>190 THEN GOTO 990

drive the output close to, and not right to,
the end of the line. You aiso want to

arrange things such that both positive and 155 LINE 20, ILIM,80, ILIN

negative voltage excursions begin to slip at 156 CSR 10,22-ILIM/9: PRINT "Imax="; ICMAX

the same time. There is no point building 157 LET VLIM=BVCEO#6.2420: IF VLIM>250 THEN GOTC 990

something that will leave the positive side of 158 LINE VLIM,12,VLIM,B80: CSR VLIM/9-4,18: PRINT "BVceo=*}BVCEO
the wave unclipped while distorting the 159 REME#¥ENEXT CALCS. FOR @PT. ANDX##¥

negative wave badly. This state of affairs 160 REME¥EEEX DC LOAD LINE H3%HHEEHEENR

will come about when the Q point, i.e: the 161 LET 1C@=((RBZ%VCC)/(RB1+RB2)-.6)/RE

quiescent voltage of the transistor collector
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162
163
165
170
175
177
179
180
185
190
191

192
193
194
199
300
30s
308
310
311

315
320
400
405

a10
a20
a2s
430
43s

440
443
445
450
ass
asy
450
a70
a7s
479
a80
ag2
483
484

ags
age
800
810
812
814
815
a20
830
850
855
860
%00
9038
906
910
916

930
990
$98
999

LET IB@=ICQR/HFE

IF IBA¥6>ID THEN GOTO 300

LET VCEQ=VCC-ICQ@* (RC+RE)

LET I@X=ICQ¥16/VSF+12

LET VAX=VCEQ#6.2+20

IF V@X>250 OR I@X>190 THEN GOTO 850
IF VCEQ@CO THEN GOTO 2000

CIRCLE vex,lax,2

CSR .8#VCEQ@+1,22-1.65*#ICA/VSF: PRINT "Q@"
CSR 22,0: PRINT "ICQ “JINT(ICAO¥10) /710
CSR 22,1: PRINT "VCE®@ “i INT(10%VCE®) /10
CSR 24,2: PRINT “RE ";RE

CSR 24,3: PRINT “RC "jRC

CSR 4,0: PRINT "RBI1&2";RB1jRB2

GOTO 800

REM##

Vs 2: cLS

LET S=ID/IBG

CSR 6,10: PRINT "1d/Ib Ratio is *"is
CSR 8,12: PRINT ":prather low'"
PAUSE 8888

GOTO 106

REMEREEEX AC LOAD LINE 355943533 % 3%
VS 2: cLsS

INPUT "RE BYPASSED?"; A%

INPUT "RL=? "jRL

LET RAC=(RC¥%RL)/ (RC+RL)

LET VPK=ICQ#*RAC

LET VPX=(VCEQ+VPK)%6.2+420

vs 4

CSR 24,4: PRINT *"RL “3RL

LINE VPX,12,V@X, I@X

LET IPK=ICQ+VCEQ/VPK¥ICQ

LET IPX=IPK®16/VSF+12

IF IPX>192 THEN GOTO 480

LINE V@X, I@X,20, IPX

PAUSE 7777

GOTO0 1000

REM#*%%%% LIMIT CONDITIONS #%¥%%¥%H%%
LET IPX=190: LET IPK=(IPX-12)%VSF/16
LET VA=VCE@-RAC#(IPK-ICQ)

LET VAX=VA%6.2+20

LINE veXx, Iax,VAX, IPX

PAUSE 7777

GOTO 1000

REM

LET IX=VCC/(RE+RC)*16/VUSF+12

LET UX=UCC#*&.2+420: REM SCALEUNITS
IF IX>190 THEN GOTO 900

LINE 20,1IX,VX,12

PAUSE 8888

GOTO 400

RE M 39936 9 36 309 996 36 098 3 3 3 36 3696 96 36 36 96 96 9 3 9 3 % %
CSR 15,10: PRINT "“@PT OFF SCREEN"
GOTO 190

REM#TO COVER OFF-~SCALE LOADLINE

LET IC=ICMAX

LET IX=IC*16/VSF+12

LET VUX=(VCC-IC¥(RC+RE)) *6.2+20
PAUSE %000

LINE VCC#6.2420,12,VX,IX

GOTOo 830

CSR 5,2: PRINT *“ICMAX OFF SCREEN"
STOP

REMEXH XX RRXGRAPHICS DUMP % %% %433 5% % %

1000 LPRINT CHR$(27);"A";CHR®(8) 1

1010

FOR J=191 TO O STEP -8

1020 LPRINT CHR$(13);CHR$(10) ;

1030 LPRINT CHR%(27);"K";CHR® (254); CHR$ (1) ;
1040 FOR I=1 TO 2S5

1050 LET R$=GRs%(1,J,8)

1060 LPRINT R%;: LPRINT R%;

1070 NEXT 1

1060 NEXT J

1099 STOP : REMMENIEEHEH I E K% XX XH®
2000 vs 2: CLS

2001

PRINT "NEGATIVE COLLECTOR VOLTAGE"

2002 PRINT "NOT ALLOWED"
2004 PAUSE 7777
2005 GOTO 104

is midway between the maximum voltage
excursions.

Departures

To get this far in the analysis we have
made certain assumptions about the circuit
which are not strictly true. Whether they
are significant or not depends on the indi-
vidual case. It is important to realise they
are there, however, so that if you start get-
ting results that are not as predicted you
know where to look.

The first problem is that the transistor has
a saturation voltage that depends primarily
on the current. Saturation voltage is drawn
on a load line diagram as part of the transis-
tor collector characteristics. Usually these
are drawn as a family of curves indicating
the relationship between collector current
and voltage for a given base current. These
curves will be more or less flat in the linear
operating region of the transistor, falling off
on the left-hand side as the transistor goes
into saturation.

In order to achieve a really accurate
determination of the transistor characteris-
tic you ideally need to make a plot for each
individual transistor. Failing that, manufac-
turers’ data is a good source for typical
figures. However, for our purposes it is
probably just as useful if you think of the
transistor characteristic as a line passing
through the origin. The slope is set by at
least one typical combination of current and
voltage supplied from manufacturer’s data.
If you don’t have access to this information
then a value of 0.3 V at 2 mA is typical for
small signal transistors.

A second source of errors is likely to be
the assumption that all the capacitors are
short circuits and that stray capacitances
around the circuit are negligible. As fre-
quency goes up this will become more and
more of a problem.

So far, we have thought through this
problem as a simple linear process, a not
very difficult programming exercise involv-
ing a few calculations and the ability to draw
some lines. This doesn't really explore the
potential of the computer in this regard,
though. Its biggest advantage is the fact
that you can very quickly see what happens
to a host of different parameters of the
amplifier if you change values of any of the
biasing resistors, or indeed if you change
resistor configurations.

We have included a flow chart that
should give you some idea of how to go
about writing the program. It includes a
menu for making individual changes to
resistors and then re-running to see the
effect. We have also included a listing of a
BASIC program that draws a load line dia-
gram complete with transistor characteris-
tics and both load lines. This is written for
the Memotech computer and so will need to
be rewritten by anyone using a different
type of machine, but close study of how it
works will be instructive,

Good luck! e
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WOOD FOR CHIPS ... WOOD FOR CHIPS .. WOOD FOR CHIPS WOOD FOR CHIPS ... WOO

COS5020 OSCILLOSCOPE 20MMz
————— .

VRIS 0

gnu\-k 1]

FUJ'TSU PLUGS SOCKET CONNECTORS
FCN707B Series

A N D S 0 C K ETS 10 way socket connector $3.37

| 1 ki .
We are now stocking an extensive range of 12 a:z :gikz gg:::gg: :32;
quality Fujitsu plugs and sockets. Gold N Eiwalisookat sonnector $4.50
palladium-over-nickel contacts. Double Y )
action IDC mechanism for reliable [ 2EWAY Scclet connector Rbide

|l connections. PCB terminations are solder 34 way socket connector
over-nickel for easy soldefing | 50 way socket connector

e

STRAIGHT PCB HEADERS
FCN704 SERIES

25 pin male D type $8.99

RIGHT ANGLE PCB HEADERS
FCN705 SERIES

10 pin Right Angle Header $3.00

14 pin Right Angle Header $3.20

16 pin Right Angle Header $3.46

26 pin Right Angle Header $4.54

34 pin Right Angle Header $5.00

50 pin Right Angle Header $5.95 IDC CONNECTORS
FCN707 Series
34 way plug $6.84
50 way plug $7.65

8.30 to 5 Monday to Friday. 8.30 to 12 Sat GEOFF
Mail Orders add $3.00 to cover postal charges

I Next day delivery in Sydney add $5.00
All prices INCLUDE sales tax.

Tax exemption certificates accepled il line value

exceeds $10.00 Tel:

WOOD FOR CHIPS ... WOOD FOR CHIPS ... WOOD FOR CHIPS ... WOOD FOR CHIPS ... WOOD FOR CHIPS ... WOOD FOR CHIPS ... WOOD FOR CHIPS ... WOOD FOR CHIPS ... WOOD FOR CHIPS .

10 pin Straight Header $3.00
14 pin Straight Header $3.20
16 pin Straight Header $3.46
26 pin Straight Header $4.54 i ; | T
34 pin Straight Header $5.00 ‘ h | vl
50 pin Straight Header $5.95 I | ‘ ' | |
D TYPE
FCN777 Series
25 pin female D type $10.90

KIKUSUI

20MHz

DUAL TRACE

IN¢
$62 5%,y TAfRoBES

Compact and easy to operate for
hobbyists and professionals

smV/div sensltivity

Hold-Off function

CH1, CH2, Dual, Add, X-Y modes
Intensity modulation

5mS to 2uS sweep delay

0.2uS to 0.5S/div sweep range

NOW STOCKING
A COMPLETE
RANGE OF HC CMOS

MM74HCOON  1.05 | MM74HC251N 1.77
MM74HCO2N  1.05 | MM74HC253N  1.99
MM74HCO4N  1.05 | MM74HC257N  1.77
MM74HCO8N  1.05 | MM74HC27N  1.05
MM74HC107N 1.49 | MM74HC280N  8.21
MM74HC10N  1.05 | MM74HC299N  10.00
MM74HC112N 1.49 | MM74HC30N  1.22
MM74HC113N 1:49 | MM74HC32N  1.47
MM74HC1IN  1.21 | MM74HC354N  9.58
MM74HC123N 4.05 MM74HC356N  9.58
MM74HC125N 3.13 | MM74HC365N  4.73
MM74HC132N 2.40 | MM74HC366N  4.72
MM74HC133N 1.22 | MM74HC367N  4.72
MM74HC138N 2.11 | MM74HC368N  4.72
MM74HC139N 1.88 | MM74HC373N  4.90
MM74HC147N 2.38 | MM74HC374N  4.90
MM74HC14N  1.69 | MM74HC390N  2.90
MM74HC151N 1.75 | MM74HC393N  2.90
MM74HC153N 1.97 | MM74HCA4002N  1.04
MM74HC154N 4.63 | MM74HC4020N  2.71
MM74HC157N 1.47 | MM74HCA4090N  2.71
MM74HC158N 1.77 | MM74HCA4049N  1.81
MM74HC160N 2.52 | MM74HCA4050N  1.81
MM74HC161N 2.52 | MM74HCA075N  1.04
MM74HC162N 2.52 | MM74HCA4078N  1.04
MM74HC163N 2.40 | MM74HC423N  4.05
MM74HC164N 2.43 | MM74HC42N  1.92
MM74HC174N 1.92 | MM74HC4538N  4.51
MM74HC175N 1.92 | MM74HC533N  4.90
MM74HC192N 2.76 | MM74HC534N  4.90
MM74HG193N 2.76 | MM74HCB40N  4.06
MM74HC194N 2.10 | MM74HCB43N  4.06
MM74HC195N 2.10 | MM74HCB88N  6.52
MM74HC20N  1.05 [ MM74HC73N  1.49
MM74HC240N 417 | MM74HC74N  1.49
MM74HC241N 4.17 | MM74HC75N  1.70
MM74HC242N 3.79 | MM74HC76N  1.49
MM74HC243N 3.79 | MM74HC85N  3.00
MMT74HC244N 4.17 | MM74HC86N  1.31
MM74HC245N 4.71 | MM74HCUO4N  1.09

WOOD ELECTRONICS PTY LTD

Incorporated in N.S.W.
656A Darling St, Rozelle 2039
(One door from National Street)

8106845 5

$10.00 miumum

spec:ahsmg in electronic components for the professional and hobbyist.
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According to the manufactur-
ers the board is proving popular
in applications where low power
consumption and small physical
siz¢ demand an unusual
approach. The CMOS logic pro-
vides the low power con-
sumption (less than 0.5 of a
watt). The board is very cost
competitive with other N-MOS
Z80 boards because so many
functions (which normally need
extra boards) are packed onto
one board. It can be only partly
loaded, if required, for even
lower cost systems (one advan-
tage of production in this part of
the world).

The JED STD/800 card puts
up to 56K of memory on the
STD CPU card, as well as featur-
ing an RS232 serial I/O, 30 bits
of parallel VO, two 16-bit
counter/timers, eight analogue
inputs (8- or 10-bit) and a real-
time clock. The possibility of
using only one card in the sys-
tem, thus eliminates mother-
boards and racks.

To make programming easy,
the board comes as standard
with XTBASIC, a fast BASIC
interpreter with many control
oriented commands and func-
tions built in (allowing, for
example, direct control of the
analogue system and real-time
clock from BASIC).

JMON, a powerful monitor
program is also included. It pro-

vides facilities for machine code
checkout (including hardware
single-step of NSC800 machine
instructions), and is able to ex-
change programs and data with
CP/M systems using the serial in-

terfaces and a ‘talk-though’
mode.

Source listings of JMON and
the XTBASIC are automatically
supplied in the manufacturer’s
belief that customers are much
more able to understand the
workings of hardware/software
systems if the software sources
are readily accessible.

To develop ‘on-card’ a BASIC
control or applications program,
a user simply plugs in a terminal
and types in the program, using
the built-in editor. The program
is tested in the final hardware
situation, and, when working
properly, a low-cost PROM pro-
grammer (available from JED)
is plugged into the paraliel con-
nector at the top of the board,
and the program transferred to
PROM memory. The PROMs
are then plugged into the board.

There is space on-board for
32K bytes of user program. As
standard, there are 8K bytes of
RAM and the BASIC/Monitor
PROM is in high memory.

There are links on the board
and data storage locations in the
built-in EEPROM which control
startup and direct it to the user’s
program automatically. The

EEPROM also controls I/O dev-
ice driver selection and baud
rates. Extra space in the
EEPROM is available for users.

In most applications, all the
/O needed is already on the
card. The parallel I/O includes 8
or 12 power FETs as relay or
opto-osolator drivers, and soft-
ware to interface directly to a
Centronics printer or plotter. If
more is needed, it can either be
added by calling on other STD
buss cards on the market from
JED or someone else, or it can
be put onto a JED wire-wrap or
point-to-point prototyping card;
the only overhead with the STD
buss is a handful of low-cost logic
parts.

Direct serial interface is pro-
vided to both LED (or LCD)
multi-digit displays and to the
JED DataSafe, a portable one-
inch by two-inch by four-inch
diecast metal box containing up
to 64K of CMOS battery backed
RAM, designed for data capture
in harsh environments.

The current consumption of
this card is approximately 100
milliamps total, (depending on
memory configuration), and it
needs only a single 5 volt supply.
A dc/dc converter on board gen-
erates —5 volts for RS232
output,

A plug-in card, the JED-
STD/805, adds a second story to
the STD/800, with two CMOS

UARTSs, adding two RS232C
serial channels, or a single
RS232C channel and the choice
of an RS422 channel or a current
loop with opto-isolators, des-
igned for use around a factory
environment. The manufacturer
claims it has already found many
applications in Australian indus-
try, research, and educational
institutions,  finding control,
field data logging, and teaching
uses.

JED also manufactures other
STD buss cards and accessories.
One of the most popular has
been the low-cost battery backed
RAM/PROM card. This can
hold up to 56K of RAM, or any
combination of RAM or PROM.
It sells for about half the cost of
imported cards of smaller
capacity. Other items include a
TTL or CMOS I/O board, the
JED-STD/820 handles I/O to the
OPTO-22 power I/O rack, and
adds counter/timers and extra
RS$232C /O to an equivalent to
the Prolog 7507 or 75C07
boards; an 8-channel, 12-bit ana-
logue output card is also in pro-
duction. Low cost cabinets are
also locally made.

Full data sheets, and any JED
products are availble from JED
Microprocessors, 28 Anderson
St, Boronia Vic 3155. (03)762-
3588.
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AR2001 st

® CONTINUOUS COVERAGE
® THREE MODE SCANNER
® COMMUNICATIONS RECEIVER

NOW ONLY 3499

INCL. TAX
FEATURES:
® 25-550 MHz continuous @ AM — for Air band
® NBFM — for monitoring
communication ® 20 CH memory
® WBFM — for BC & TV @ Priority Channel
monitoring ® Clock

WRITE FOR FULL SPECIFICATIONS

radio here at last!
““EMTRON ACE”

A QUALITY 40-CH HIGH POWER UHF CB HAND-HELD
TRANSCEIVER ® DESIGNED FOR AUSTRALIA
DOC APPROVED

Personal 2-way
L\

FEATURES:

® 40 CHANNEL OPERATION

® HIGH (2.5W)LOW (0.5W) RF QUTPUT

® OFFSET FOR REPEATER OPERATION

® NICAD RECHARGEABLE BATTERIES

® ILLUMINATED DIAL FOR NIGMT OPERATION
® SMALL N SIZE 8IG IN PERFORMANCE
APPLICATIONS:

® FARMING

® FISHING, BOATING, HUNTING, BUSHWALKING
® BUSH FIRE CONTROL

® AG SHOWS

® SECURITY

® CONSTRUCTION SITES

® CAR RALLIES

® CROWD CONTROL AND MANY OTHERS

DEALER INQUIRIES WELCOME

‘&; EMTRADNICS

Retail Division of EMONA ELECTRONICS P/L

All Mail to: PO Box K21, Haymarket, NSW 2000
Ph: (02) 211 0531 Ph: (02) 211 0988
94 Wenthworth Ave, Sydney, 2000.
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MINIATURE
SCALLOPED STYLE
-~ROCKER SWITCH-

o ) {fm

theu“w:j:;é

Features Include

® SECV approved 10 amp 240 volt
¢ llluminated versions

o SPST or SPDT

® Snap in panel mounting

e Panel cut-out 19.5 mm x 13 mm

Button Options

Broad Glow LED Spot Opoque

Available from:
SWANN ELECTRONICS
INTERNATIONAL

PTY.LTO.

Melbourne  (03) 544 3033
Sydney (02) 807 1944
N.Z (9)444 3620

ARE YOU ONE OF
THE 138,000" WELL
INFORMED BOATING

ENTHUSIASTS IN

AUSTRALIA?

HGaling
AUSTRALIA’S TOP

SELLING POWER AND SAIL
MONTHLY MAGAZINE

“Roy Morgan Ressarch readership survey March 1984




Laser unit offers two
gigabytes of data storage

New technology from France
offers a solution to the
problem of accumulating librar-
ies of data disks and tapes for
Australian computer users.

Distributed in Australia by
Pulsar Electronics, the new
Gigadisc uses solid-state laser
technology and will store 1000
megabytes (one gigabyte) of
data on each single or double-
sided disk cassette.

Gigadisc can be connected to
almost any computer via the
Smail Computer System Inter-
face (SCSI), and allows the
direct accessing of any record.

The unit is attracting major in-
terest as a low-cost storage
medium for the holding of large
banks of data such as continuous
satellite data, says Pulsar’s Man-
aging Director, Mr Phillip Del-
acretaz. Other areas of high in-
terest included TV stations stor-
ing multiple video images,
CAD/CAM users, medical and
scientific institutes and com-
panies with large data bases.

“We have even had an inquiry
from a large law firm seeking
ways of storing large volumes of
important correspondence,” Mr

Delacretaz  said. “The low
storage maintenance costs of
Gigadisc make it extremely
competitive with tapes, which
need to be rewound every two
years.”

Developed by the French
company, Thomson-CSF, and
distributed nationally by Pulsar,
the computer peripheral can
record and store data, text, digi-
tal image and speech over a
period of at least 10 years.

“The viable storage life of re-
corded magnetic media remains
limited to two to three years,
even in a controlled environ-
ment,” Phillip Delacretaz said.

The read/write unit of Giga-
disc includes a laser and a
photo/detector, and the data can
be accessed by three methods,
random, optomised random and
sequential.

A computer interface control-
ler can be integrated into the
Gigadisc unit, which can handle
up to eight Gigadisc units. As-
sociated with this controller is an
automatic error detection and
correction module.

The Gigadisc is supplied in a
cassette which simplifies all

handling, storage, loading and
unloading operations. It also
provides an additional level of
environmental protection.

The disks supplied by Pulsar
Electronics are preformatted
into sectors and tracks and each
sector is directly addressable by
its logical address. Spiral organi-
sation of the tracks allows for
continuous reading and writing
of streams of information.

The read-write unit is supplied
either as a rack-mounted chassis
or as a small stand-alone unit
capable of being installed in an
office environment.

With the use of the innovative
laser technology, writing on the
Gigadisc is achieved by the ther-
mal alteration of a metallic film
on the disc while reading is done

by a laser diffraction technique.

The inner surface of the disk is
coated with a layer of polymer
and a thin metallic film and
while writing, the laser beam
evaporates the polymer layer,
causing thermal alteration
(“bubbling”) of the metallic
film. According to Pulsar Elec-
tronics, this type of laser tech-
nology took more than seven
years to develop.

Pulsar will retail the basic
Gigadisc model in Australia, for
approximately $20 000. Extra
two Gigabyte cassettes will be
approximately $500.

For additional information
contact Mr Phillip Delacretaz,
Pulsar  Electronics, Catalina
Drive, Tullamarine, Vic.
(03)330-2555.

Low-cost line conditioning

A rlec Pty Ltd has just intro -

uced the first of a range of
line conditioners designed and
manufactured in Australia for
use with microcomputers and
other types of voltage sensitive
electronic equipment.

Rated at 250 Vac, the 80250 is
designed for operation on 50 Hz
only and supplies a stable 240
volt RMS sine wave output,
within close voltage limits for
varying mains inputs extending
from 190 V to 260 V.

According to the manufactur-
er, input voltage fluctuations of
up to 15% are regulated to
within 3% at the output ensur-
ing a constant supply with less
than 5% harmonic distortion.

This performance has been
achieved by means of an entirely
new core structure which is the
subject of a patent application.
An electrostatic shield is also

incorporated for further noise
reduction.

The 80250 is inherently short
circuit protected and does not
need any protective devices. It
will operate continuously at
275 V input and take transients
up to 1 kV peak without dam-
age. In common with all Arlec
products it is guaranteed for two
years.

Further information is avail-
able from Arlec Pty Ltd, 30 Lex-
ton Road, Box Hill, Vic 3128.
(03)895-0222.

Tell them you read it in ETI

Stepper motors

Arange of four Stepping
motors, manufactured by
the diversified Japanese con-
glomerate Toyo Corporation,
has just been released. The units
are designed for floppy disk
drives, printers, typewriters or
any other application requiring
precision control.

Two of the four units utilise
permanent magnet motors with
four phases and offer a choice of
6 V or 12 V. Step angle in both
cases is 7.5° (48 steps per revolu-

tion). Holding forque is 1100

-cm (12 V model) or 2600 g-cm
?6 V model).

The other two units utilise a
hybrid type motor with 4 phases,
both rated at 12 V. There is a
choice of step angles: 3.75° (96
steps) or 3.6° (100 steps per
revolution). Holding torque is
540 g-cm minimum.

For further information,
please contact Amtex Electron-
ics, 36 Lisbon St, Fairfield NSW
2165. (02)728-2121.

CLUB CALL

The Newcastle Microcomputer Club meets on the second and fourth
Monday of each month In room G12 of the Physics Building, University of
Newcastle at 7.30 pm. The club which publishes a monthly news letter is
not formed around any specific brand of computer. Interested parties shouid
contact Angus Bliss on (049)67-2433 extn 326 (office hours) or Tony
Nicholson on (049)52-6017 (after hours weekdays).

Microbug Austraila is the Melbourne based Microbee users group. The
club meets on the second Wednesday of the month at the Victorian State
College, Burwood campus, 221 Burwood Highway, Burwood, Vic, starting at
7 pm. The Vice President is A. S. Reid, phone (03)873-4455.
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ELLISTRONICS -

MELBOURNE (03) 561 5844 SYDNEY (02) 922 3220

TELEX AA37758 LSTRON
HEAD OFFICE: 797 SPRINGVALE RD. MULGRAVE, MELBOURNE, VICTORIA 3170

s T A S e S ST
HYBRID REGULATORS < HYBRID RE

10 AMP 5 VOLT
uA78P0O5SC*12.70

* EACH

| 10 A OUTPUT CURRENT

8 INTERNAL THERMAL OVERLOAD PROTECTION
8 INTERNAL SHORT CIRCUIT CURRENT LIMIT
L}
a
L}

=] } |
LOW DROPOUT VOLTAGE (TYPICALLY 2.5 V @ 10 A) | = | [z | }
70 W POWER DISSIPATION - E»
PIN-FOR-PIN COMPATIBLE WITH THE nA78H05, |
e |,
= 4 - -

COMMON (3

wA7BHO5A AND SH323
STEEL TO-3 PACKAGE L

10 AMP 12 VOLT
uA78P12 °16.08

L common

* EACH A COMMON (3}
e 10 A OUTPUT CURRENT '
e INTERNAL THERMAL OVERLOAD PROTECTION l:_—‘:J s _
e INTERNAL SHORT CIRCUIT CURRENT LIMIT = iﬂ *
e LOW DROPOUT VOLTAGE (TYPICALLY 2.5V @ 10 A) L | f 1 o,
e 70 W POWER DISSIPATION 1> 3Tl
® PIN-FOR-PIN COMPATIBLL WITH THE 4A78H12 Lozl 2 ouTeuT (2)
e STEEL TO-3 PACKAGE S

Cometn

10 AMP ADJUSTABLE
uA78PG °16.83

* EACH
10 A OUTPUT CURRENT 5.0V to 24.0V OUTPUT RANGE v
INTERNAL CURRENT AND THERMAL LIMITING € oA
INTERNAL SHORT CIRCUIT CURRENT LIMIT i/ N
LOW DROPOUT VOLTAGE (TYPICALLY 2.5V @ 10 A) [
70 W POWER DISSIPATION
ELECTRICALLY NEUTRAL CASE
STEEL TO-3 PACKAGE m

ALL PIN-FOR-PIN COMPATIBLE WITH uA78HGA

OUTPUT (2}
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ELLISTRONICS -

MELBOURNE (03) 561 5844 SYDNEY (02) 922 3220

TELEX AA37758 LSTRON
HEAD OFFICE: 797 SPRINGVALE RD. MULGRAVE, MELBOURNE, VICTORIA 3170

GULATORS ¢ HYBRID REGULATORS

SH1605 uA323SC . uAT8HO5ASC

_7/) (SHO1605) ~7)  (UA323) (78HO5ACC)
13.98( °4.66 6.20
* EACH *EACH *EACH
a STEP DOWN SWITCHING @ 3.0 A OUTPUT CURRENT
REGULATOR 8 INTERNAL CURRENT AND ® 5.0 A OUTPUT CURRENT

s OUTPUT ADJUSTABLE THERMAL OVERLOAD PROTECTION ® INTERNAL CURRENT AND THERMAL
FROM 3.0 TO 30 V = INTERNAL SHORT CIRCUIT PROTECTION OVERLOAD PROTECTION
® 5 A OUTPUT CURRENT 8 LOW DROPQUT VOLTAGE (TYPICALLY 2.0V 8 INTERNAL SHORT CIRCUIT PROTECTION

8 MIGH EFFICIENCY @ 3.04) ® LOW DROPOUT VOLTAGE (TYPICALLY 23V @
a UP TO 150 W OUTPUT POWER a 30 W POWER DISSIPATION 5.0 A)
® STEEL TO-3 PACKAGE ® 50 W POWER DISSIPATION
- - ® ALL PIN-FOR-PIN COMPATIBLE WITH THE ® STEEL TO-3 PACKAGE
¥ LM323, SG323,SH323 # ALL PIN-FOR-PIN COMPATIBLE WITH THE uA323

D“ P y E‘[_:_:E} t—>[j]‘~“ E:-][ JE l.:_I.’..

1 e ==H

| m <@
=\ uA78H12ASC __ ) uA78HGASC _ ~ uA79HGSC
(78H12ACC) (78HGXACB) > (79HGXXGC)

1 et \ ’ 7 03 4 ® 7
*
EACH * EACH *EACH
® 5.0 A OUTPUT CURRENT
8 INTERNAL CURRENT AND ® -5.0 A OUTPUT CURRENT
THERMAL LIMITING ® 5.0 A OUTPUT CURRENT & INTERNAL CURRENT AND THERMAL
8 INTERNAL SHORT CIRCUIT CURRENT LIMIT ® INTERNAL CURRENT AND THERMAL OVERLOAD __ OVERLOAD PROTECTION
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VICDUMP
L. Murakami, West Beach SA 5024

This program may be of interest to readers who
persevere with using an RS-232 printer with the VIC-
20. (Real men don't use Commodore peripherals!)
The purpose of the program is to enable one to dump
a block of memory (in hex) to an RS-232 printer. It was
developed because VIC-20 machine code monitors
such as VICMON and HESMON do not support RS-
232 printers.

Program structures is as follows:
® Line 40 opens the RS-232 channel at a data rate of
300 baud. The baud rate can be readily changed by
changing the CHR$ value e.g: CHR$(165) for 150
baud and CHR$(167) for 600 baud.
e Lines 70-160 gets from the user the deslired printer
column width from the options of 20, 40, or 80
columns,
@ Lines 180-240 Inform the printer as to the column
width. The program was developed using an Axiom
EX800 series printer which uses the ASCHl character
codes GS, RS and US for setting the column width.
Other printers may require the CHR$ values in lines
220-240 to be changed.
e Lines 260-410 get from the user the required
address range (In hex) of the memory block to be
dumped.
e Lines 430-580 dump the data to the printer.
® Lines 600-610 are the program exit point whereby
the RS-232 channet is closed so that other programs
can be run.
e Lines 640-720 perform a hexadecimal to decimal
conversion while lines 740-870 perform the opposite
function.
® Lines 890-1010 get the desired character string
from the keyboard.
® Lines 1030-1110 are used to Instruct the user as to
the format that is to be used for entering the column
width and address range.
The program Is suitable for any version of the VIC-20.

1P REM: Ao ok 576 1FBGNK TERORBGN=TERTHEN430Q
29 REM#*#acdcmmomtonpond A TODUMP ' weob ettt ook ok 4 589 GOT029%
39 REM*#»0PEN RS-232 PCIRT C 3EMBALID droxmonn 999 REM*acksarxtaCLOSE RS~232 PORT sowatopnk
40 OPEN128,2,0,CHRS$( 166 e CLOSELS8
S8 DIMORTS(25)" 619 END
€9 REM#wunorainE T PRINTER COLUMN LI IDTH# Mmoo 5ed REM Lzl e
53 Hg?gf:"gol_UgN hIXDTH“ g;ﬂ'g REE*%***CGNERT HEX TO DECTMRL #torwk«
BRI >0 560 CODE-MeC i DICHERT. 1. 1>
PR}}I{NTCHRS( 4236 ggg IFCOgE(SBTHENG g0
3 lTHENl (%] 692 DEC=( ~ > +
2THE N6V 700 BR%E gggg Sll"B REHSES0ED
'-3THEN108 210 NEXTI
=1TO2S XT1 728 RETURN
REM****‘%ET PRINTgs COLUMN  LITDTH#xscwcr: ;}g RE;(!#*;*):FON\»ERT DECIMAL T HEK##awnm
0 THENZ 2@ 259 IFN=3THENRMD< 2 >=DE TOSHD
30" THENZ248 88 PEXC 1 >oINTCDEE Sa056 )00

B &3?”%§””5’;”:”":;£
3&03@@98@083@308@8800 =

270 RIDC1 )—OEC—PCX( 4096

ERRATA

Mr C. Morris has advised that his C64 program
hints (September 1984) are not as useful as he
first thought. If you fit a ‘momentary-on’ switch
between reset and ground you might damage
some ICs. This circuit should perform the reset
funttion without destroying your computer.

PIN3 Y

g
88
D1 K ct
1N4148 a7,

PINY J

ROCKY RALLY >
D. Simpson, Armidale NSW 2350

This game Is written for the VIC-20 in the standard
5K. The car s driven using the two cursor keys or the
joystick to avoid the rocks and the barriers. There are
three stages accompanled by variations In colour
and sound.

RINT#128,CHR$( 31 ): GNTO2EA £50 HEXCE )= TNTC RHiDC | 5 o020
ppmrnaé.cmzs( 9Y: GNTARAR 59 2)‘RHD(1)—HEX(2)*25(>
PRINT#122 CHESC g3):h0T0zen a8 3)=INTC RMDC 2
GET MENORY E1.0 0 'BE DOMFED»» 810 HEX(4)-RND(2)—HE (316
HEXDU 829 FORI=NTQ4: ADC=
2 AR AARA" 830 TEHERK 13 ST HENIBD=55
2 630 £46 HEXSC I )=CHR$CHERC 1 Y+aDD
2 850 HEX$C 0 I=HEA$( @ +HEXSC 1 »
399 PRINTCHR$C42); 860 NEXTI
310 iT=9 370 RETURN
32e 4:Gosuea9@ §59 REMesGET CHARACTERS FROM KEVBOARDw#w
330 nweuew 899 HEX$="":FLAG
340 HENS 990 FOR1= TOLER”
358 91@ GETHCS: IFHCS=""THENS 18
20 LoHd: e GOSUB640 920 PRINTHCS ;
379 KOUNT KOUNT +1 338 IFHC$=CHRS$( 12 )THENFLAG
380 IFKOUNT LTHENY 940 IFHC$=CHR$( 83 >THENF|
330 BLNDEC: PRINTCHE S« 45);:60T0z20 259 TEST= HC$)
309 TER-DEC 940 IFTESTCA3THENFLAG=3: RETURN
41@ PRINT:PRIN 970 IFTEST >7QTHEMFLAG=3: RETURN
358 RIS Temory BLOCK TO PRINTERw+x 980 1 _ST,S?RNDTEST 65THENFLAG=3: RETURN
430 DEC=BGN: N=1: GUSUB?40 399 HEXS=HEXS+HCS
440 PRINT#128,CHRS( S8 );HEXSC D), 100G NEXTI
450 FORI=1ToW {0 1919 RETURN
468 DATSC I =CHRE( 32 M CHRSC 63 MCHRSC 63 ) 1628 RENeraraws INEQRMATION BANME R+ amn
479 NEXTI 1938 PRINTCHRSC
420 1o FO it anrcum 184351 NEXTI
494 1698 PRTNT HOBE" HODE $
S99 1228 PEINT- FoRmf
510 1g7a PRINTPRES erurm 10 REDD"
529 1988 PR NT-PRESS
530 1996 FOR 12 17083: PRINTCHER 155 251 NEXTI
242 Pestd 1TOMID: PRINT#128,DATSC 1 )51 NEXTI 1198 REHEN
568 PRINTHI - 2 3 READY.
1 GOTO13000
2 POKE 36879,95:PRINT"":$=0:FORX=0T021 tPOKE38884 +X,0:NEXTK:CC=2:VC =0
3 POKEGS®, 128
S R=7933:G0SUS 12000
6 DIMJIS(2,2)>:POKE37139,0:DD=37154¢PA=37137:PB=37152
7 FORI=0TO2:FORJ=0T02:READJIS(JI, 1> :NEXTJ, 1
9 FORX=0T04:POKEB164+X,8i MNEXTX:FORX=0TO6 i POKES164+4X+15,8: NEXTX
19 K=INTCRNDC 1)>#8): POKEK+8170 ,2%: POKEK +38890 ,CC1POKES169 ,
8:POKES178,8:PRINT
11 GOSUB18:S=S+S
12 PRINT * g SRS CORE : *S
13 IFS(2S0THENFORX=1T090 : NEXT: POKE36874 , 128
14 IFS>7SPANDS< 2002 THENPOKE INTC(RMDC 1> ¢8> +1 4816446 ,25:POKE36877,128:
POKE36879,40t cc=p
1S IFS=259THENPOKE36875, 128 : POKE36879, 1081 POKE36874 ,0:CC=3iVC=0
16 IFS>1700THENPOKE INTC RNDC 1 >%3)>+1 48164 46,25
17 GOTO1@
18 GOSUB900Y;: IFS2=~1THEN2?
19 IFS3=1THEN3D
20 BETCC$: IFCC$="N"THEN27
21 IFCC$="p1" THEN3®
22 IFPEEK(Q)=2S0RPEEK(Q)>=8THEN740
23 POKEQ-7922+38642,0
26 POKE®-22,32:POKEQ, 17 :RETURN
27 POKEQR,32
28 Q=0-1
29 GoTo2e
39 POKEQ,32
31 0=0+1:60T020

749 PRINT " iSINOOuInBBPRRERIRRE ANG ' ©

741
-21,60:POKEQ,B!
va2
759
762
785
763
7?70
rg-14}
799
820
8@s

8

811

POKE36878,15:POKE36874,0: POKE3687S ,01POKE36877,0: POKEQ-22,0:POKEQ
‘POKEQ+1 ,82

POKE36877 ,220

FORR=1T02801i MEXTR

PR INT " eI P RR) ¢ + *GAME OVER» ¥ & "
POKE36877,0

PRINT" &

PRINT "meBLINSCORE ! S

FORR=1T01300: NEXTR

PR INT " BB BB TRY AGAIN?C Y/N)> *
GETK®$: [FK$=""THENSOO®

S$=0:C1=0

IFK$="Y"THEN:CLR:GOTO2

IFK$="N"THENI

10
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COMMODORE COLUMN

12 PRINT"2] WORD SORT"
20 PRINT" :
32 DIMAS (3005 : N=8

409
S50
60
7
30
90
160
110
120
130
140
1508
160
170

PRINT“MENTER WORDS TO BE
PRINT"“B’ TO GO BACKN"
WEg="": INPUTWS : IFi$="Q"THEN11D
[FU$="B"ANDNCOBTHENPRIMT " BACK 1" H=N-1:60TOED
IFU$=""THENPRINT "ERROR" : GOTOSQ
H=M+1 LS (N) =l

50T06D

T=0

FORI=1TON-1
IFASC(LEFTSCLUSCIY, 1))<ASCC
WE=WECT)  USCID=WS$CI+1)
NEXT

“=K+N: IFXON12THEN16@
IFT=1THEN119
188 FORI=1TON:FORL=1TOM
190 TFU$<1>=U$(LIANDICILTHENF
NEXT.J  N=N~1:Lg(J+1)=""

SORTED OR

LEFTECUS$CI+1),1))THEN1ISO
THECI+1)=Us T=1

ORJ=LTON+1:W$(J)=Ls(JI+1):

<WORD SORT
A. Elphick, Frenchs Forest NSW 2086

This program will sort out a number of words or sen-
tences into alphabetical order and delete any words
or sentences that are repeated more than once.

When entering the words, 'Q’ will continue with the
program and 'B’ will delete the last word entered.

Lines 10-100 input the words to be sorted, lines
110-170 sort the words alphabetically, lines 180-200
delete any words that are repeated more than once,
and lines 210-310 print out the result. This program
will work on any configuration of memory.

R7TO QUIT®

1 REMx*VIDEO TITLE BDARD

2 REM BY PAUL & BARB JOHNSON

9 PRINT"J"

19 PRINT "M -WHITE":PRINT" X2 -GREEN"
11 PRINT"W=-BLUE " :PRINT "MK -LT.BLUE"
12 PRINT"X5-LT.YELLOW":

288 MEXTL:NEXTI o 8
216 PRINT" WS ; - INPUT"PRINTOUTC(Y/H)" ; Ps o T ..
220 I1FP3="Y"THENOPEN1, 4:CMD1 G0TOZ 78 Rl e e s
236 FORI=1TON o i
242 PRINTWSCI) 20 IFA%="1"THENGOTO30
558 N T 21 IFA%$="2"THENGDTOG®
566 END 22 1FA%$="3"THENGDTD90
278 FORI=1TONSTEPZ PO - b i
289 FRINTWSCIICHRS (162" 40" WS CI+1) 25 IFA$="6"THENGOTO 180
298 NEXT 32 FORC=24T031
300 PRINT#1:CLOSE1 m
319 END 31 POKE36§?9,C
32 PRINT"Q"
5@ FORT=1T010@0:NEXTT
815 GOTO390 S1 NEXTC
822 PRINT"x%x%GAME OVER®x%#° S2 GOT030
830 END 69 FORC=88T09S
S200 POKEDD, 127:S3=-(( PEEKC PB)AND 128 =0) i POKEDD , 255 61 POKE36879,C
9010 P=PEEK(PA):S2=((PAND16)=0):RETURN 62 PRIMT"J"
i2000 POKE36878,13 80 FORT=1TO1000:MNEXTT
12002 FORX=1T03 81 MNEXTC
12005 POKE3687S, 1280 82 GOTOED
12006 FORR=1T0S0: NEXTR 98 FORC=104TO111
12010 POKE26875, 190 81 POKE36879,C
12011 FORR=1T020:MNEXTR 92 PRINT"J"
12015 POKE36875,200 119 FORT=17T01090: MNEXTT
12016 FORR=1T0S0: NEXTR 111 NEXTC
12021 FORR=1T0S0:iNEXTR 112 GOTO90
12022 MEXTXiPOKE36875,9 1206 FORC=232T0239
12023 RETURN 121 POKE36879,C
12920 POKE36375,210 122 PRINT"J"
13008 CLR:POKE36879,14:POKE36869.240: PRINT " .MM *+ ROCKY RALLY %% " | 190 FORT=17T01000: rNEXTT
13005 PRINT"gEl BY DUDLEY SIMPSON" 141 NEXTC
13007 PRINT"3md TO DODGE ROCKS . 142 GOTO!20
13010 PRINT"“[TM#ISE KEYS: - 150 FORC=248T0255
13011 PRINT"(JSRSR*=LEFT CRSRe=R IGHT" 151 POKE36879,C
13012 PRINT"®XPR USE JOYSTICK 152 PRINT" Q"
13017 PRINT"2MNOU ACCELERATE AT 250 * 170 FORT=1T01000: NEXTT
13018 PRINT"O#IVALANCHES OCCUR AFTER 759 POINTS Y 171 NEXTC
13020 PRINT "[u%35D GOOD LUCK ! | " 172 GOTO150
13030 PRINT“Z&) HIT ANY KEY TO START " 189 FORC=8T01S
13035 PRINT"m" 181 POKE36879,C
13949 GETB$: IFB%$=""THEN13040 182 PRINT" Q"
13845 PRINT"J" :GOTO13102 200 FORT=1T01000:MEXTT
13050 POKE36869,255:60T02 201 NEXTC
13102 IFPEEK( S2)=28THEN13107 202 G0T0189
13103 POKES!,0:POKES2,28:POKESS,0:POKESG,28:CLR: CB=7163 READY . m
12194 READA: IFA=-{THEN13107
13105 FORN=0TO?7:READB: POKECB +A%8 +N,B: NEXT VIDEO TITLE BOARD
13196 GOTO13 104
13107 GOTD13050 P & B Johnson, Leigh Creek SA 5731
13140 DATA32,90,0,0,0,0,0,0,0 This program was designed for use In conjunction
13141 DATAB,204,204,48,48,204 ,204,48 .43 with a video. We use it for titling our own home-made
13142 0ATAL17,16%,255,189,36, 165,255, 189,24 movies.
13143 bATA2S,62,95,189,250,118,62,60,24,0,7,26,101, 168,144,136, 158,0 We have chosen these screen colours as the other
13144 DATAEGO,224,24,166,65,113,89,63,1,61,166, 146,136, 192,24.7.0.0 colours don't combine well with writing.
13145 DATAB2,133,105,81,134,24,96, 128,09, -1 To insert the title in the required colour enter the
13200 DATA-23,-22,-21.-1,0,1,21,22,23 text in lines nos. 33-49, 63-79, 93-109,123-139,153-

169 or 183-199,
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00100
00110
on120
20130
00140
001%C
00160
00170
o000
20190
00200
00210

00230

00250
00260
00270
00280
002°0
20300
00310
©0320
20130
00340
20350
Q0340
09370
003R0
0n3%0
00400
00410

REM FROGRAM DAY

REM Tris program, when glven any date after 1882 will
RE™ calculate the day of the wewlt.

REM This can 3ive Granny auitle a surprlze..

REM Lritten by David € Rapser S. Australis S0S0 1473734
cLeS

INPUT "E-tap datei dd,rmn, ) =sDi, M1, Y1

PPIMT

1F D1<1 OR D13C1 THEN 160
IF M14{1 BR M1312 THEN 160
1F v141%32 THEMN 160 :REM Gre3orian calendar only!

IF M1=1 GR M1=2 THEN LET FX=365§Y1'01031i(N1-1I‘FLT(INT((Yl-l)ld)T-FLT(lNT
(0. ?S#FLTLINT(((Y]-217100042))1))
00220 IF M1 2 THEM LET FIHJASI“I‘DIOJIi(Ml-I;-FLT(INY(O.O!MIOZ.S))‘FLT(lNT(YlI‘)
)=FLT (IMT (O, PSXFLT (INT((1/100)-11)))

F2=-F1/7 (REM ¥ cays 1r. One weeh'

00240 A1=F2/10 :REM cart have integer’o5534, need special routine as ¢1 1s about
720,000 deperdirg or the date.

42eFRACT (AL)
A2=FLY{INT(A2%1{0))

FZoFLT (IMT(AL1) ) #104AZ :REM end of intégersising segtion!!
D2=F 14 (F2%?)

PRINT "That's a "1

1F D2=0 THEN PRINT"Saturday

1F 92=1 THEM PRINT"Sunday"

IF DP2=2 THEN PRIMT"Monday"

1€ p2=3 THEN PRINT"Tuesday’

IF D2=4 THEN PRINT Wednesday”®
1F D2=% THEN PRINT"Thursday®
IF D2=¢& THEN PRINT"Friday"®
PRINT: PRINT-Another date? "i
YisaKEY®

IF Yis==Y" OR Yl%="y" THEN 150
IF Y1$="N*" OR Yis="n" THEN END
GOTC 260

00100
00110
00120
00130
00140
001350
00160
00170
00180
00190
00200
00210
00220
00230
00240
00250

00260
00270
00280
00290
00300
no310
20320
00330
090240
00350
00360
0noT70
oox8cC
00350
004200
©04:0
20420
00430
00440
00450

REM Program SUN

REM This program will caléulate the time o¢ Sunrlse and
REM Sunset for any place §n the worid.

REM The program is based on Adelalde, but given the decimal
REM latitude(- #or south), longitudef- for east), and the
REM time dléterence to Greerwich, London, (- $or west)

REM any other plate may be calculated.

REM The deault location can be changed at lines 200, 240

REM Writtern by David S Rapson 12/10/84

cLs

PRINT"Are you in Adelajde? °j

Y1s=KEYS

IF Y13="Y" OR Yl$="y" THEN 230

IF Yi$=*N" OR Yi$="n" THEN 270

GOTO 210

Ll=a-3% : (2=-13%5.%58 : GS-+9,3% :REM lat, long, OGMT difterence for Adelaide

PRINT ! GOTO 310

PRINT *Np= @ PRINT

INPUT*What (s the town's Latitude; (s $or Ny~ $of 5) "iLl
IMPUT*What is the town's Longitude: (¢ $01 West,- for East) "iLe
INPUT-And it c GMT differerce; (¢ for East of Greenwich) "G5
PRINT : PRINMT

INPUT Entzr date; e3. dd,mm "§Di,Ml

IF Di<1 OR D!531 THEN 210

IF M1<1 OR *1>12 THEN 310

S1=0 :REM Correction $or Daylight saving, Nov-Mar inc.

IF vi$="N* OR Yi$="r." AND L1)0 THEN 3%Q

TF ™M1<2 THEN LET St=1

1F Mi>10 TEEM LET Si=1

€1=0,0:74%229

Ti=), 708%(D1430,3%(M1-1))

H1=2T, SE(COS(T1+10)#CH)
El’O‘123‘(5051(Tl~87!*C1))-(3!"{2“('1-10)*C1’)16
Yl=SlN(NliCl)ICOS(HI&CI)iGIN(LliCl)ICOS(Ll*Cl)
€2=(1.%20796-ATAN{X1/SOR(1-X1%#X3)1)/C1:REMN arccosixid/cil
G.=12-E1+(L2-C2) /18

DAY
David Rapson, Bellevue Heights, SA 5050

This program can be used to calculate the day of the
week for any date after 1582.

SUN
David Rapson, Bellevue Heights, SA 5050

This program will calculate the time of sunrise and
sunset for any place in the world. The program is
based on Adelaide, but given the decimal latitude
(+ for North, — for South) and longitude (— for West,
+ for East) any other place can be calculated.

THE CONVERTER
Jon Barnett, Northmead, NSW 2152

The Converter converts an assembly file listing into a
BASIC listing. To use it, assemble and save it to
tape. Load the assembly fisting you wish to convert,
making sure it does not clash with the conversion
program. Load the Converter In and run it. it will
warm-start to BASIC once the conversion process
has finished. Next It must be saved to tape by typing:
"OUT 2:LIST:PRINT CHRS$(26):0UT 0". Cold-boot
to BASIC and reload the program by entering IN 2
Now replace the characters which indicate tab
spacing with space characters to achieve proper
spacing like that of an assembiy listing. Save the fist-

00010 ¥

00020 SsEsResRRsaTHE CONVERTERSSISSSS228RSS
00030 §

00040 3 $THIS PROGRAN WILL DECODE ANY ASSEMBLERS
00050 SFILE ANDI CONVERT IT INTO A BASIC FILE.S
00060 SSSESRACEELABY JoL, HARNETT 2332588838888
00070 1 SDESIGNED FOR THE MICROBEE V3.1 SERIES.S
00080 SWAS WRITTEN ON THE 10TH.FEBRUARY 1984.8%
00090

00100

00110 #

00120 ¥

00130 3

00140 IPROCRAN STARTS AT 7A00H

00150 ORG  TAQOH

00140 DGOSPR EOU  BOOCH $LOCATION OF BASIC PRINT ROUTINE
00170 START LD Be12

00180 CALL  DCOSPR

00190 LD Crie

00200 Lb HL ¢ MESSAG

00210 CALL PRINT

00220 L BCo{ 10BH )

00230 CALL  ADDKES

00240 PUSH DE $ISAVES THE LDCATION OF PROGRAN
00250 [24 DE oML

00260 JTHE END OF THE FILE IS SEARCHED FOR
00270 SEARCH LD 8,2
00280 FINDFF LD AlHL)

00290 N M

00300 [

00310 JR WZ.SEARCH

00320 DINZ  FINDFF

00330 MC WL

00340 W A127

00350 PGP DE

00350 [ ] ICHECKS IF WL POINTS TO ROM AREA
00370 JR NC.COMTIN

00380 JERROR MESSAGE DISFLAYED AND DELAY GENERATED
00390 LD HLJERRORN

00400 ip C:8

00410 LD B2

00420 CALL  DCOSPR

00430 L Relo

00440 CALL  DCOSPR

00450 CALL  PRINT

00480 CALL OAAFBH JDELAY ROUTINE FROW BASIC
00470 JR o STARY

00480 CONTIN LD HL + F00H
00490 SLINE NUMREK IN ASSENBLER FOKMAT 18 REVEKSED
00500 3AND THIS BECOMES THE CORRECT FOKM FOR HASIC

- ‘0051 L L. AND DE
POua Qe R GRS (LEr-C2) /15 o220 1THE SoIwEh To. e GENEKATED BASLC PROCKAR-
00470 R1=G1+GS 00530 LINENWU LD As(DE)
NCAPO RP=G2+465 00340 [%
AQa®n IF R2>12 THEM LET R2=R2-1Z :REM Leeps 12 hous time 00550 I DE
00%00 B1=(R1-FLT(INT(R1)))I*60/100 :REM canveris decimal to mins 355;0 LD ATE)
00510 B2= (R2-ELT{INT(R2)))$60/100 e el
00520 L1=FLT{INT(R]I)}+P1+S2 00590 L (HLHE
00330 W2=FLT(INT(R2))+B2+S1 00600 cp 55 $LOOKS FOR END OF FILE MARKERS
00540 PRIMT : PLAY 24,1 gz;g é’: :1-"0“"", »
00250 PRIMT=3uarise “i(FS.2 U1)i" am” 05850 R 2emasic
00%50 PRINT*Suncet °;(FS5.2 U2);" pm" 00640 NOTEND INC WL
NOS?0 PRINT: PRINT “Another date P4 00450 I DE
00580 Z1$=KEYS mz;g t: ::(“m
00890 IF Z1$="Y" OR Z1%="y" THEN 310 ey ®a B
00400 IF Zism"N" OP 2Zi%s"n" THEN END 00690 Lp (HL )pA IDYTE CONTAINING THE LINE LENGTH
00£10 GOTO 380 00700 e 06
116 — ETI February 1985



MICROBEE COLUMN

BANISH THAT ‘BAD LOAD’
ETI, September 1984.

Max Maughan, Engineering Manager of Applied
Technology, (designer and manufacturer of Mi-
crobees) has advised that the Idea of the Septem-
ber Issue “Banish that ‘Bad Load’,” is good for mi-
crophone input on a standard cassette recorder,
but under test by him on the Micron data cassette
the signal was very weak; it would reload on the
Micron cassette but not on a standard recorder.

Applied Technology is presently selling a Data-
tree computer cassette data unit which will not
work with the circuit added and this Is a reason
why the output from the Microbee cannot be set to
suit a microphone input only.

Also, with the Datatree the cassette load or Input
circult in the Microbee is not needed. The Datatree
cassette has a TTL level output and cannot be
connected directly to pin 27 on the PIO. The circuit
cannot be changed to sult the one application, ad-
vises Max.

ing to tape as a BASIC program using SAVE. The
reason | wrote this program was that | have an as-
sembier but no printer and my friend has a printer but
no assembler. Therefore to get any listings required
of me to change assembler to BASIC.

00710 I W

00720 Lb (KL )32 FINSERT A SPACE AFTER LINE NUMBER
00730 nc W

00740 (343

L
00730 FTHE REST OF THE LINE.CONTAINING THE ACTUAL SOURCE CODE
00740 IS NOW STORED.TAB CHARKACTERS (9) ARE REPLACED BY ALTE-
00770 IRNATE CHARACTERS.THE FIRST TAK IN A LINE WILL BE REPL-
00760 ACED BY [/yTHE SECONU w7 \sTHE THIRD BY JeTHE FOURTH BY
00790 ICHR{ 94 )1ETC.THIS ALLOMS FORMATTING THE FILE TD NORMAL
00800 JASSEMKLY LISTINGS USING THE BASIC CX CONMAND.

00810 CONTEN LD As( DE )

00820 cP 9 JICHECKS FOR TAB CHARACTER
00830 Jr N2, NOTTAB

00840 L Al

00850 INC c

00B60 NOTTAR LD {HL )9A

00870 INC  HL

00880 INC DE

00890 DINZ  CONTEN

00900 Lo (HL }s13  iCARRIAGE RETURN INSERTED
00910 {4 HL

00920 Je LINENU

00930 SBASIC POINTes> ARE SET AMD MACHINE CODE PROYECTED
00940 BASIC LD $2258)sH FPOINTER TO PROGRAM END

00950 LD WL932512

00940 Lb (1758)sML IVARIARLES AREA POINTER
00970 LD HL+{900H)

00980 (&4 €2304 oML JFIRST LINE WUMEEK
00990 L SP+7800H

01000 L HL»79FFH

01010 L» (OAOH Y«HL #TOP OF MEMORY POINTER
01020 CALL  8021H WARM START BASIC

01030 JROUTINE PRINTS MESSAGE:HL=START OF MESSAGEsC=LENCTH

01040 PRINT LD BalHL)
01050 INC HL

01080 CALL  DGDSPR
01070 DEC €

01080 JR MZsPRINT
01090

RET
01100 JCETS THE SYART LDCATION IN WEX AND STORES 1T IN DE
01110 ADDRES CALL 844

01120 LD DsE
01130 CALL  KEY
01140 RLCA
01150 RLCA
01140 RLCA
01170 RLCA
o1180 L L]
01190 CALL  KEY
01200 o £
01210 (1] Esd
01220 RET

01230 JIKEYBOARD TRAF ROUTINEWBC HAS LOCATION ON SCREEN
01240 KEY InC

01230 KEY1 CALL B00&H
01240 LD (BC)ed
0127¢ SuB 48
01280 JR CoKEY1L
01290 cp 10
01300 RET M
01310 SUB 7
01320 GP 10
01330 JR CoKEYL
01340 =4 16
01350 Jr NCoKEYY
o13a0 REY

01370 MESSAGC DEFM  ‘ START ADDRESS:‘
01380 ERRORM DEFN *NO FILE’

01390 4 ] 7z

01400 END

GRAPHICS CREATOR
S. Robjohns, Somerton Park, SA 5044

This program is written for the Microbee Personal
Computer and allows you to draw shapes on the
computer screen in HIRES and LORES graphics. A
cursor can be moved over the screen area and lines
drawn between selected points as determined by the
user. The co-ordinates of these points are retained
and printed out so that they can be used in PLOT
statements in later programs to recreate the shapes.
The command keys which control the cursor are:
‘E’ — to move cursor up, ‘X’ — to move cursor down,
‘S’ — to move cursor left, ‘D" — to move cursor right,
‘M’ — to save cursor position, ‘I’ — to start another
trace, ‘L’ — to end graphic and print coordinates.
Each graphic can comprise a maximum of 30 inde-
pendent shapes each contalning up to 100 lines.

02100 REM HIRES/LORES Graphic Creator

90110 REM S.L. Fobjohns

30120 CLS

00130 DIM A(101,31),B(101,71),M(31

00140 CURS1™,S:UMDERL INZ:PRINT“HIRES/LORES Graphic Creator " :NORMAL

00130 CURS13, SIFRINT"Enter FOR LORES : H' FOR HIRE3";:CURSO

00160 KO$=KEYS$:IF KOse®" THEMN 160

00170 IF KO$="H" OR 1O$="h" THEN HIRES:CO$="HIRES :°:X=2%c:r7=102:0=511:R=209:60T
0 190 I
00180 IF KO$="L" OF KO$#"1* THLCM CLS:LORES:COP="LORES :":}{=64:Y=19:Q=137:IR=23:60
TO 190 ELSE 167

00190 FOR Z=1 TO 64:CURSI,S:FRINT" ™ INEXT I

00200 CURSS:PRINT"!":CURS69:FRINT®

00210 CURS8:PRINT"Cursor Movement : E up X dowvin left D right
00220 CURS3ZZ:PRIMT™M save point 1 another trace L ¢inish graphic
00230 SET X,Y

00240 C=0:1m0:J®0:K=1:WUs0:T=O:K1$="

00230 CURSO:PRINT USED

00260 ON ERROR GOTO 620

00270 CURS&S:PRINT Kis

00280 IF X=0 THEN RESET X=1:SET X,Y:GOTO 32

00290
0Q300
00310

IF X=0 THEN RESET
IF Y=0 THEN RESET
IF Y=R THEN RESET

Q-1:SET
Ye1:SET
,YIYSR-1:SET X,Y

00320 Kis=KEYS$

00330 IF Kis="E*“ OF Kl$="e" THEN LET E=X:F=Y:Y=Y+1:SET X,Y:RESET E,F:GOTO 370
00340 IF Ki#="X" OR Kl®#=“x* THEN LET E=X:Fm=Y:YaY-1:SET X,Y:RESET E,F:GOTO 370
00350 IF Ki$w*S" OR Kis$=w"s" THEN LET E=X:F=Y:X=X-1:SET X,Y:RESET €,F:GOTO 370
00360 IF Ki$®"D" OR Kls$="d" THEN LET E=X:FeY:X=X+1:SET X,Y:RESET €,F

00370 IF W=1 THEN SET U,V

00380 IF Kis="M" OR Kis$= THEN LET W=1:U=X:Y=Y:T=0:60T0 430

00390 IF Kis="{L" OR Kl#$="]“ THEN LET I=I+{:M(I)=J:GOTO 470

00400 IF Kis="1" OR Ki1$="i" THEN LET I=]¢1:M(I1w):Ja0:K=Ke1l:T=1

00410 IF 1230 OR J=10! THEN CURS16,4:PRINT"Maximum number of shapes or lines”:GO
TO 630

00420 GOTO 250

00430 J=l+1:A(J,K)I=X:B(J,K)I=Y

00440 IF J<2 THEN 250

00450 PLOT A(J,K),B(J,K) TO A{(J-1,K),BI(J-1,K)

004460 GOTO 2350

00470 CLS

00480 CURS1&,7: INPUT“Ready printer, then press RETURN® JK3$:CLS:0UTNl ON:REM SPEE

D 50 (without printer)

00490 PRINT:PRINT CO%:PRINT
00300 IF Tei THEN LET I=1-1
00510 FOR P=1 TO 1

00320 PRINT"PLOT ("%

00330 IF M{P)I<=0 THEN LET M(P)=1
00540 FOR G®1 YO M(P)
00330 PRINT A(G,P)| "
00360 IF GCM(P)
00320 NEXT G
00380 PRINT"
00S90 NEXT P
00600 OUTHO:REM SPEED O
00610 END

00620 IF ERROR C = 16 THEN LET C=1:6G0TO 640
00630 CLS:PRINT"Error ";ERROR C1" in Line
00640
00630
00660
00670
00680

L *1B(G,P)}
THEN PRINT® ) TO (*;
) “:PRINT

(without printer)

K28=KEYS$: IF K28="" THEN 660
IF K2¢="Y"
IF K2%=*"N"

Xy, Y1GOTO 320
{, Y:GOTQ

“;ERROR L:END
CURSO:PRINT USED:CURS14,3:PRINT*You have used all
CURS12,16:PRINT"Do you wish to save these coordinates?"}

OR K2¢$m"y* THEN LET I=1+1:M(1)=J-C:GOTO 470
OR K2%="n" THEN CLEAR:GOTO 120 ELSE 660

These values may be changed in lines 130 and 410
to suit other memory capacities. When using HIRES
graphics you are limited to 128 PCG characters. This
number Is continually monitored and displayed in the
top left comer of the screen. Also directly below this
number appears a letter which corresponds to the
last command given from the keyboard. This can be
usetul when you are not sure whether you have ent-
ered the ‘M’ or ‘I' commands.

In the program as presented, it is assumed a
printer is connected to receive the printout of the
point co-ordinates. If this is not the case then the fol-
lowing lines should be changed to:

480 SPEED 50

600 SPEED 0

This will allow time to use the ‘CTRL S’ command
to halt the output If necessary.

320

the PCG characters”
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1AN J. TRUSCOTTS

Electronic World

Kits, tools, components
books etc.

Products from
Dick Smith
&
Altronics

Everything for the
electronic hobbyist

Now open till 9pm
Friday evenings.

Electronic World
Cnr. Lacey St. and
Windsor Rd.
Croydon, 3136, Vic.
Phone: (03) 723 3094

SHOP AROUND

The information in this section is to as-
sist readers in the continual search for
components, kits, printed circuit boards
and other parts for ETI projects and cir-
cuits.

ETI-342 Pulse-shaped CDI
Most of the components for this project
should be readily available from the
majority of electronics suppliers. You may
have to shop around for the potcore for L1
and toroid for L2, however; we’d suggest
you try places like Geoff Wood Electronics or
Radio Despatch Service in Sydney, or All
Electronic Components in Melbourne. The
same places should be able to help with the
more esoteric capacitors: C1, C2 and C6,
and with the less common semiconductors
D1, D10, Q4 and IC1. If you’'re after a com-
plete kit, try Altronics in Perth, Jaycar in
Sydney and Rod Irving in Melbourne. Dick
Smith Electronics has advised that it may
also be producing a kit.

ETI-170 CRO calibrator

The only parts in this project that are likely
to cause any availability problems are the
rotary switches, SW2 and SW3. These are-
n’t as readily available nowadays as they
were, although most suppliers should be
able to get them for you even if they don’t
normally carry stocks. If you have trouble,
suitable switches from the ‘Lorlin’ range

PO Box 229, Parramatta, NSW 2150 or 15
Cowper Street, Harris Park. Phone (02)635-
0799. For complete kits, try Altronics, Jay-
car or All Electronic Components.

ET!-742 Speech-tailored

speaker

The 6-inch speaker used in our prototype
was from Jaycar in Sydney, type H16CP60-
02C. Low in cost, it’s ideal for the job; in
fact the design is based on this speaker, so it
would be unwise to make any substitutions.
Everything else should be readily available.

ETI-666 Printer switch

The only parts in this project that may in-
volve a little shopping around are the insu-
lation-displacement connectors. You should
be able to get these from Geoff Wood Elec-
tronics, Radio Despatch Service, or Sheridan
Electronics in Sydney and from All Elec-
tronic Components or Rod Irving Electronics
in Melbourne. Jaycar and Altronics would
also be worth trying. If all else fails, or if
you want to save money, solder-type Cen-
tronics plugs and sockets will be available
from an even wider range of suppliers.

Artwork
Here are prices for this month’s projects:

ETI-342: pcb — $3.30

(type RA for SW2, type CK for SW3) are | ETI-170: pcb — $3.60; panel — $5.10

available from C& K Electronics Pty Ltd, at

ET1-666: pcb — $2.15; panel — $1.60

Beginners

child’s play!

Computing. :

Just starting? Choose one of these 4
titles. They make computing seem like @

) Vi

PROGRAMMING FOR REAL BEGINNERS:
BOOK 1

H0344A $7.95
Written for complete beginners, this book as-
sumes no previous knowledge of computing at
all, and guides you gently through tge initial
stages of building up simple programs. The text
Is written to be non-machine-specific, and so
can be used with any micro that is program-
mable in BASIC.

COBOL FOR BEGINNERS

HO140P $33.95
l is a solid text for introductory programming
courses in Cobol, using a format that is easy to
understand, yet comprehensive enough to make
supplementary readings unnecessary.

PROGRAMMING FOR REAL BEGINNERS:
BOOK 2

H0387A $11.50
This book Introduces you to the stages in-
volved In pianning a program, including the use
of flowcharts, and explores the wider range of
facilities the computer has to offer. You'll also
learn how to plan your screen displays attrac-
tively to make your programs really user
friendly.

DON'T (OR, HOW TO CARE FOR

YOUR COMPUTER)

HO153A $19.95
A guide to computer and peripheral preservation.
Specific advice for the computer, lloppy disks, hard
disks, the CRT terminal, the printer, tape units, the
computer room, software and documentation.

o0
000ac §z
o000
B

YOUR FIRST COMPUTER
HO271A

$15.25
An easy-to-understand beginner's book to small
computers. Understanding them, buying them and
using them for personal and business applications.

KIDS AND THE APPLE

HO300P $25.75

How to write programs for the Apple computer,
Including action games, board games and word
games.

SEND YOUR ORDER TODAY!

FEDERAL MARKETING BOOK SALES

Simply fill qut the reply-paid card insert

140 JOYNTON AVENUE, WATERLOO, NSW 2017
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COMPUTER REVIEW

COMMODORE

PLUS/4

Commodore goes for the

low-end business market! This
powerful little package comes
with built in business software
designed to be really user

friendly as well as ‘user useful’'.

It's packed with features not
offered elsewhere, so
Commodore might be onto a
winner.

THE NEW Commodore Plus/4 is the next
generation 64. In brief, it can be described
as having everything the model 64 should
have had, but didn’t.

The Plus/4 is something of a ‘different’
beast for Commodore. It is so-named
because of the four applications programs
included in read-only memory in the mach-
ine. Quite a departure for many computer
companies, Commodore not excepted. The
four programs are the sort of thing a small
business person or freelancer could usefully
use in day-to-day business: word process-
ing, file management, spreadsheets and
graphics. The four programs can share and
exchange information and the Plus/4 has a
‘split screen’ or ‘windowing’ facility which
allows viewing of the operating parts of two
of the packages simultaneously.

For the record, the hardware has 64K of
RAM (60K available to the user), a ‘help’
key (which all newcomers will make much
use of) and an advanced version of BASIC
for those who want to get into program-
ming. It will work in conjuction with many
of the VIC-20 and Commodore 64 peripher-
als. It costs only around $599 and, while
aimed initially at the smaller business mar-
ket, the Plus/4 is expected to appeal to
home computer buffs, too.

Commodore Australia is no ‘johnny-
come-lately’ on the computer scene.
They’ve been operating here for four years
and have sold over 200 000 computers, they
claim, during that time. They have an Aus-
tralia-wide network of outlets and a corpo-
rate structure to support increasing sales
here, having undergone a bit of a re-

arrangement a few months back.

First impressions

The first thing you notice about the Plus/4 is
its bold new look. It is charcoal black with
white keys which gives a ‘space’ look to the
whole machine. However, the keyboard has
a “clackety’ feel about it which gives the im-
pression of a cheap set of keys. All the
graphics characters, and colour functions
etc are printed on the keys giving the key-
board a cluttered look. The keys are easy to
read though.

At last Commodore has included all the
colour functions on the keys; something
that was missed on the 64. Instead of
remembering that to get the colour orange
you need to press the Commodore key and
the 2, now you just look at the key and it
has the letters ‘ORG’ on it, indicating the
colour orange.

New features

A new feature includes a flashing characters
feature. Press the ‘Flash’ key and whatever
you type will flash on and off. Ideal for
warnings.

One of the most important new features
is that of window capability. Not quite the
same as Apple’s Macintosh but still, it’s a
start. On the 40 characters by 25 lines you
can define your own screen, for example, a
20 character by 10 line screen in the middle
of the screen or a 40-by-5 at the bottom of
the screen as a control window. Possibilities
are limited only by your ingenuity.

The cursor keys are now arranged in a
cross. That is, there are now four cursor

keys, each one pointing in the appropriate
direction. A great idea which should have
been incorporated in the Commodore
machines much earlier.

Another new feature included (as against
omitted on the 64) is the Disk Operating
System. Useful commands such as DIREC-
TORY, DLOAD, DSAVE, SCRATCH
(deletes files), RENAME, BACKUP and
many others are available. This feature is
about the best one that could have been in-
cluded on the Plus/4. The time that it will
sgve and the ease of use is immeasurable, |
think.

BASIC etc

Commodore has also included a decent
BASIC this time round. It features a mas-
sive 75-word command/function vocabu-
lary, including DRAW, SOUND, COLOR
and many others. Commands are included
for graphics, sound, editing and debugging.
The Plus/4 is a real breeze to program with-
out delving into the murky depths of
machine code.

Speaking of machine code, the Plus/4,
like the Commodore 16, has a built-in
machine language monitor. This includes 12
powerful commands such as Assembie, Dis-
assemble, Transfer and others which will
make Commodore 64 owners sick with
envy. What will make the 64 owners even
more jealous is the fact that when they
bought their 64 it boasted 64K of RAM
with only 39K available, whereas on the
Plus/4 the power-up message states that
there is over 60K free for BASIC program-
ming! I can see the previous 64 owners
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reaching for the bank book now. But still
the Plus/4 has more features.

Plusses for the Plus

The function keys are predefined. This
means that when you press them something
happens; not like the 64 where they must be
programmed. The keys can be changed by
simply typing the word ‘KEY’ and all the
functions that the keys are doing are diﬁg
played and can be altered.

The function keys and the powerful
BASIC included means that you don’t need
to be a programming genius to use the
machine to its full potential. Quite a differ-
ent machine to the 64 in that way. This
change may be caused by the fact that the
Plus/4 is aimed at the business market and
not the home user or computer boffin, and
the business people who cannot always af-
ford the time to learn how to program the
machine to make it do simple tasks.

For example, to clear the high resolution
screen on the 64 in BASIC took about two
minutes and a lot of number remembering.
On the Plus/4 one statement is required,
SCNCLR, and is instantaneous. Which
would you prefer?

Another business plus is that the Plus/4
fits into a brief-case very easily as it is about
three quarters the size of the Commodore
64. The keyboard is the right height to mini-

mise wrist fatigue, unlike the 64 which was
too high off the table surface to facilitate
hours of constant typing.

Graphics
The graphics have been improved greatly.
Impossible, I hear you say! No so. Now, in-
stead of having 16 colours to choose from
you have 128. That is, 16 colours with eight
shades each (though I cannot see how you
have eight shades of black).

sThe graphics can almost equal the
supreme graphics of the Atari home com-
puters. The high resolution screen has not
changed much from the 64. It is still 320 by
200 pixels or 160 by 200 in multicolour
mode (more than one colour on the screen
at a time).

With the command GRAPHIC you can
jump into high resolution mode. Following
the command with the number two gives
you four lines of text at the bottom of the
screen, a feature which is fairly common to
most forty character screens.

Sound

With the sound it looks as though Commo-
dore has taken a backward step as they have
dropped the powerful programmable SID
chip and replaced it with a more common
tone generator. This step was most prob-
ably done with business use in mind. Sound

enveloping and programming ADSR might
seem a bit excessive if you only want to pro-
duce simple monotonic sounds.

On-board software

The real strength behind the Plus/4 is what
comes on board and how its name is
derived. On board there are four business
packages; word processing, spreadsheet,
database and a graphics package. This
makes the Plus/4 a sort of ‘Super-Adam’
(Colecovision’s home/business computer
system).

Each of these programmes can be ac-
cessed by pressing just one key. The ulti-
mate for business? — a complete office at
the touch of a button! But if Commodore
wishes to pursue the lower end business
market they definitely need an 80 column
alternative. This I think is the only weak
point of the Plus/4.

Summary

The Plus 4 has many plusses and very few
minusses. | am almost tempted to say that it
has everything that a computer user might
want. But that would mean that the Com-
modore Plus/4 is the perfect machine. I
don’t think we are at that stage of the ulti-
mate computer, but the Plus/4 takes us that
one step closer. e

ERINVIART e - ol e e

COMMUNICATIONS

WANTED: FOR COLLINS R390A — modules,
particularly if strip and aerial C/O. Also Collins
handbook, purchase or loan. D. Bruce (03)587-
1593.

COMPUTERS

FOR SALE: ZX-SPECTRUM 48K as new with
+250 programs $450 ono. Will separate. Write
to J. Crest, 175 Trafalgar St, Stanmore 2048.

MICROBEE unwanted original software. Ztrek,
Chess, Robotman, Pilot, Escape from Colditz —

$6 each. Chopper, Kilopede, Sydney Approach
$8 each. J. Arnold (02)825-8950.

FOR SALE: SUPER 80 Disassembler, cassette
$9; teleprinter $40; vintage valves, new from $1,
Include 6L6-G, 809, CV4060. Send SSAE for the
price list. R. Vowels, 93 Park Dve, Parkville
3052.

DISK DRIVES, Siemens FDD 100-8, 8", single
sided, double density, IBM 3740 format compat,
all power connectors, manual, Shugant 801R
compatible, brand new, $325 each. (02)929-6497
(ah).

VZ200 SOFTWARE, cash book ledger, assem-
bler, utilities, hardware tips etc. Send SAE to
Mr J. C. E. D'Alton, 39 Agnes St, Toowong, Qid
4066.
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FOR SALE: COMPUTERS — Arcade game
board ‘“Warlords” Includes: 6502 CPU, 16K
EPROM (8 x 2716) wiring diagram, harness, art-
work, fully working. Can be used in Arcade or
experimented on. $100. (09)447-8819.

FOR SALE: SINCLAIR ZX81 — 16K RAM, full
size keyboard, green phosphor monitor, cas-
sette recorder, plenty software, mags. Package
$400. Will sell Individually. (03)49-5587.

FOR SALE: MICROBEE 32K+ with Wordbee,
Edasm, green screen monitor, DataTree tape
recorder, joystick and over $200 software. The
lot for $600. (02)869-1113.

FOR SALE: Computer Blorhythm Printout for
nine months plus notes $4 posted. Send date
of birth with name to Comprint ‘Ballambee’,
Cassllls Road, Mudgee 2850.

FOR SALE: S100 boards DGZ80 CPU, DG640
VDU, ETI-681 PCG, 2 x 16K RAM, and mother
board, all working order. Any offers? C. Cog-
zell, 28 Stuart St, Toowoomba 4350. (07)32-1832
ah.

FOR SALE: S100 ENTHUSIASTS — 4 boards
DGZ80, ETI-640 VDU, 16K RAM, /O port board
as new. Plus 10 slot mother board, power sup-
ply. Manuals Incl. Only $500 ono. G. Knott,
Newcastie (049)57-5421.

FOR SALE: SYSTEM 80/TRS 80 programs. For
Information contact Raymond Schatz, 53 Yass
St, NSW 2594.

FOR SALE: ACT VIC-20 bimonthly magazine.
Many Interesting articles and programs. Decem-
ber issue $2. Bimonthly $12 per year. Write to
Chris Groenhout, 25 Kerferd St, Watson 2602.

FOR SALE: BATTLESHIP: TRS80, 1, 2, 4. Re-
quires 2 computers or modem. Send SASE for
Info to C. Cranstone, 17 Helen St, Christie
Downs 5164.

AUDIO

FOR SALE: REALISTIC ST/500, SA/500, SCT/500
tuner, amplifier, deck, cost $879, sell for $479;
plus Bearcat 150 FB scanner, cost $285, sell
$199; plus an ac Intercom, cost $119, seil $75
or $575 the lot. Nino Paradiso, 12/12 De Munska
St, Windsor 3181.

MISCELLANEOUS

FOR REPAIRS, modifications or bullding of ETI,
EA projects, even custom designs. Contact
Andrew Newcombe, 66 Gelllbrand St, Campbell
ACT. (062)47-7601.

o
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AVTEK MULTI MODEM

Features Auto Answer!
(Unllke cheaper versfon)

% 300 baud full duplex, 1200
baud hall duplex or 600
baud hall duplex, answer or
ofiginate
CCITT and Bell standards
Plugs straight in (hardwired
phone)
Superior VLS| chip pertor-
mance works reliably with
4dBM signal with S N ratio
of 6dB Em.y rate on this
level is 10
* Telecom Approval
CB84/37/1135

Inc. phone, only $399

* %

MINI MODEM

% 300 baud full duplex
Answer originate

Plugs straight in (hardwired
phone}

Superior VLSI chip pertor-
mance (identical to Multi
Modem)

Telecom Approval
(C84/37/1173)

Inci. phone only $199

* *%

»

VERBATIM DISKS
Lowest" price possible for
‘Highest” quality,

1-9 10+ 100+
MD525-01 395 2.75 2.50
M .50 3.95 3.75
V E box of $22.95
(4 -
IBM COMPATIBLE
COMPUTER

$2150

Including tax!

LR EEEE

Y

COMPUTER PAPER

Top quality at a very aftordable
price Blank ttx9 2" 2.0
Sheet. quahity 60gsm bond
paper

Cat C21001 $29.50

N,
RITRON (ZETA)
DATASETTE

For data loading and saving,
this Micron Datasette surts
most home computers and
features tape counter. monitor
function lor audio venfication
and shide volume control for

output level
Cat C14900 $29.95

PRINTERS
GALORE

* NEW x

MB100S

The next generation of “80"
type printers. 100 CPS, internal
butfer expandable to 4K. Greek
as well as italics. The print
quality is the same as its
forerunner. Square pins and
film ribbon make it unbeatable
5+

1-4
$325 $299
~ /

The latest addition to our range
Has a near letter quality mode
120 CPS. Down loadable
character set. Graphics, ltalics.
emphasized etc

Was $500 Now $420

|
ammart ‘\

e

-

e

Juki printer

Protessional gaisy wheel
printer 18 CPS full incremental
mode Diabio 630 emulation
Large range of daisy wheels
8K internal bufter available

Was $950 Now $790

_ &
[ ]
Star Gemini 10

120 CPS logic seeking
Italics. graphics and down
loadable characters sets
Friction and tractor

9 x 9 matrix, Hi res. graphics
Low cost typewrniter ribbon

Was $430 Now $360

Nl

Star Gemini 15

120 CPS logic seeking
Itakcs. graphics and down
toadable characters sets
Friction and tractor

9 x 9 matrix Hi res graphics
Low cost Iypewriter ribbon

Was $899 Now $729

ey

Star Radix 15

Excelient fast printer

200 CPS eats up the pages
With an amazing 16K internat
bufter you won't waste any
time

Has near letter guahty mode
graphics, and font variation

$1.,395

MONITOR
MADNESS

COLOUR IS HERE IN
A BIG WAY!!

PHOENIX V

Available late November. Order
now for Xmas!

Pal. Suits Apple, Commodore
even your V.C.R!
# Paland R.G.B.
# Normal Res.
* 13" CRT Dot Pitch 0.65mm
* Horiz Resol. 320 TV Lines
* Vert Resol. 560 TV Lines
# Display Characters

1000 Ch. (40 x 25)
# 16 Colours (Pal)
 Green Text Display

Cat X14522 $449
PHOENIX IV
Suits 'IBM* R.G.B. input
Cat. X14520 $690
RITRON 1

$60"

AV

Our most popular model in a
steel cabinet to minimise R.F.1.
interference. Prices include tax
Make sure you get in early.

1-4 5-9 104+
Cat X14500 (Green)

$139 $135 $129
Cat X14500 (Amben

$139 $135 $129
RITRON N

Swivel base monitor in styllsh
case,

1-9 104+
Cat X14506 Green
$169 $159
Cat. X14508 Amber
$169 $159

‘“‘IBM TYPE”
COMPUTER CASING

Gwve you kit computer a totally
professional appearance with
one of these 'IBM type’ casings
tnctudes room tor 2 5% inch
disk drives and connection
ports. Dimensions 49x39x
15¢cm

Cat. X11090

4

$89.00

SWIVEL BASE

Makes lite easier, normally
$29.50

Cat D11100 $22.50

DISK STORAGE
BOXES

25’s or 50’s

Efficient and practical'
Protects your disks from being
damaged or lost. Soives all

those hassles of finding “that
disk

Cat C16025 25 Disk Box
$29.50
Cat. C16050 50 Disk Box
$49.50

{ X '
INCREASE YOUR
MEMORY

1-9 10+
4116 1.80 1.70
4164 4.95  4.50
2716 6.25 5.95
2732 6.25 5.95
2764 8.25 7.95
27128 27.00 25.00
6116 6.95 6.75

MITSUBISHI DISK
DRIVES

M2896-63

Slimline 8" Disk Drive Double
sided Density No AC Power
required. 3ms track to track. 1.6
Mbytesw\iormaned, 77 track

side 10" bit soft error rate.
Cat. C11916 §6
Case & Power Supply to Suit
Cat. X11022 $159
M2894

Standard size 8" drive. Doubie
Cat.C11914

$63
Case & Power Supply to Suit

Cat. X11011 $89

M4a854

Slimline 5%" disk drlve, Double
sided, double density, 96 track/
inch, 9621 bit/inch, 1.6 Mbyte
unformatted, 3ms track to track
access, 77 track/side.

Cat. 11904 $35
Case & Power Supply to suit.

Cat. X11011 $89

M4853

Slimline 5%" disk drive, Double
sided, double density, 1 Mbyte
unformatted, 3ms track to track,
80 track/side. 5922 bits/inch.
Cat. 11903 $260

M4851

Slimline 5%" disk drive. Double
sided, double denslty 500K
unformatted, 40 track/slde.
Steel band drive system

Cat. C11901 $2
Case & Power Supply to suit
Cat X11011 $89
M4855

Slimline 5%" disk drive, double
sided, double density, 96 track/
inch. 2.0 Mbytes unformatted,

Cat. C11905 $385

MF353
3%" Standard size disk drive
Double sided, double density, 1
Mbyte unformatted

$265

Cat. C11923

MF351
3%" Standard size disk drive
Single sided, double density,

Cat. 11921 $225

Rod Irving Electronics

425 HIGH STREET.
NORTHCOTE VICTORIA.
Ph:(03)489 8866 489 8131
48-50 A'BECKETT STREET.
MELBOURNE VICTORIA.
PH:(03)347 9251

Mail Order and
correspondance:

P.O. Box 235
NORTHCOTE 3070

MAIL ORDER
HOT LINE

(03)48114306

POSTAGE RATES
$1-89.99 ..........
$10-824.99
$25-849.99
$50-899.99
$100-8199 .
$200-8499 .

$500 plus .

)

KEYBOARD AND CASE
Cat. X11080 $249

REPLACEMENT ¥
KEYBOARDS v\?f*
[

For Apple
® 42 single key BASIC command
@  One chip custom design encoder
® Made by ALPS. life time

10 milkon operations
® Dimension: L340xW110xH42mm

Cat. KC2001 $79.50

® For Apple

® 45 built in function keys, BASIC
and CPM command

45 user defined keys

Built—in shift lock

Made by ALPS, life time

10 million opeartions

® Dimension: L340xW130xH42mm

Cat. KC2002 $99.00

ADD ON DISK DRIVES
FOR 6502 SYSTEM
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LINE CONDITIONER
Dispose of those clicks and
vottage spikes torever

2 stage output, 2 outlets per
stage, rated 1000 W 4A 250V
50Hz It you want a ‘real
Computer system, this s for

e $249.00
Errors and Ommissions Excepted



Ants

We received the picture above from an
outfit calling itself British Telecom. 1 take it
this is the pommy version of our own dear
phone company. Anyway, this go ahead or-
ganisation has designed a chip configured as
a laser to project pulses of light through hair
thin optical fibre.

The electron microscope pic shows just
how small the chip is — that’s an ant’s head
i’s sitting on

Questions arise. Why is it so small? What
is it doing on an ant’s head? Is it really a
chip at all?

At a recent lunchtime brain storming ses-
sion, held at an establishment not terribly
far from our office, ETI staffers tried to
solve this and other mysteries of the uni-
verse. Numbers between 41 and 43 were not
well received. Neither were references to
flea brains.

One thought held that this was the British
answer to threats to the empire. The idea
being that the chip is actually an extremely
clever mind control device embedded in the
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ant’s brain. By judicious selection of ant
types it should be possible to find animals
that will eat just about anything. So it be-
comes possible to direct legion after legion
of ants to attack the enemy telecommunica-
tions and energy supplies, eat his bridges
and buildings, destroy tapes and magnetic
recording media. In short, to really screw
things up.

The idea is not new. For a while the CIA
(why does every Australian wind up talking
about the CIA sooner or later?) was train-
ing dolphins to carry explosives to enemy
shipping. They gave up on the idea when
someone pointed out that the dolphins
might get such a kick out of blowing up
enemy ships they might start blowing up
friendly ones as well. (Of course, the
mathematics of this situation start to look
very different if you come from a country
without much of a navy . . ).

Other thought provoking military appli-
cations were suggested. For instance, the
ants could be liberated in enemy territory,
cach with this little laser cap on its head.

When approached by the enemy the laser
can be used to zap them. It's a sort of cheap
star wars scenario. (And hopefully about as
practical.)

Non military uses? Well, what about a
radio transmitter so that entomologists can
keep track of bugs and other smail animals.
What about medical uses? As long as doc-
tors like sticking things into, up, down and
through our collective bodies, there should
be a place for a device like this. In fact, if
you think about it, it really gives new mean-
ing to the phrase: “ants in your pants’.

Going . . . going . . .

Several pubs in the Waterloo, Zetland area
of Sydney have reported a significant down-
turn in profitability since the demise of a
large bearded person with a raucous laugh
from this area. He was last seen staggering
from the Doncaster Hotel in the direction of
greener pastures. It is not known whether
the pubs will survive this trauma.



Therange of Hi-Fiequipment
you thought was beyond your
‘means is now within your grasp.

INTEGRATED AMPS
TUNER:

CASSETTE DECKS
TURNTABLES
RECEIVERS
SEPARATE AMPS
SPEAKERS
CARTRIDGES
HEADPHONE

SYSTEM COM"ON[N'S
A YHundred Years of Musical Expe:
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* Please send me the latest
' Yamaha Hi-Fi catalogue.

_ Postcode__._____

Yamaha Hi-Fi Division, Rose Music Pty. Ltd.,
17-33 Market St., South Melbourne. Victoria. 3205.

MCR/RM 3861 E/R



FOR QUALITY, PERFORMANCE & VALUE,
AARON MUST BE YOUR FIRST 'SCOPE CHOICE

(and for after sales service too!)
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( Coline Probes
A comprehensive range of probes

BS601 - 20MHz/5mV with Built-in
Component Tester

$465 ex tax

$538 tax paid

® Check components on screen

¢ 19 range timebase e Triggers to
over 3CMHz e 17nS risetime

BS810 - 100MHz/1mV with 4
Channels and 8 Traces

$229 5 ex tax

$2708.10 tax paid

® 2nS/div max sweep time

e Alternate time base with B ends
A mode ® Variable trigger hold-off
¢ Independent position controls

e Signal delay

BS625 - 45MHz/1mV with Signal
and Timebase Delay

$998 ex tax

$1155 tax paid

¢ Single sweep ¢ Trigger delay
® 7.7nS risetime ¢ X, Y, Dual,
Chop, Add, Subtract etc

BS310S - 15MHz/2mV Battery
Portable
ex tax

$625 8724 tax paid

e |deal for field service use

¢ 2 hour operation from buiit-in
NiCads ® Automatic re-charging
® Auto trigger free run ® TV sync

BS320 - 15MHz/2mV with Digitat
Storage and DMM

$229 5 ex tax

$2708.10 tax paid

® Built-in 3% digit multimeter

¢ Digital storage mode e Trigger
delay ® X-Y mode component
tester ® 3 channel operation for 3-
phase measurements

BS635 - 35MHz/1mV with
Alternate and Delayed Timebase

$675 ex fax

$781 tax paid

¢ 21 range timebase ® 100mS-1uS
trigger delay ® Front panel trace
rotate ® Multi-mode display

Optional carrying cases available
for all 'scopes.

—

{ and accessories is available.

ELMEASCO

SOLD & SERVICED IN AUSTRALIA BY

Instruments Pty. Ltd. v

NEW SOUTH WALES
15 Macdonald Streel
MORTLAKE

PO Box 30. CONCORD
NSW 2137

VICTORIA

12 Maroondah Highway.
RINGWOOD

P.0. Box 623. RINGWOOD
VIC 3134

QUEENSLAND

243 Milton Road

MILTON

P.0. Box 2360. BRISBANE
QLD 4001

SOUTH AUSTRALIA
99 King William Street.
UNLEY

P.0. Box 1240, ADELAIOE
SA 5001

Tel (@) 736 2888 Tel: (03 879 2322 Tel: (07} 369 8688 Tel: (0B) 271 1839

Telex AA25887 Telex: AA36206 ELMVIC Telex: AA44062 Telex: AAB8160

N.S.W. Ames Agency 699 4524  George Brown 519 5855, (048) 69 6399 e Davred 267 1385 » DGE Systems (049) 69 1625 » Macelec {042) 29 1455 » Radio
Oespatch 211 0191 » Sheridan Electronics 699 6912 N.7. Thew & McCann (089) 84 4999 A.C.T. George Brown (062) B0 4355 VIC. Browntronics 419 3966
¢ G B Telespares 328 4301 QLD Colourview Whotesale 275 3188 ® St. Lucia Electronics 52 7466 # Electronic Shop {075) 32 3632 « W.G. Walson (079) 27 1099
® Nortek {077) 79 8600 »-ECQ Electronics 376 5677 ® Northern Circuits (070) 51 9063 ® Fred Hoe & Sons 277 4311 S.A. Redarc Electronics 278 7488 e Tnio
Electrix 51 6718 e Protronics 212 3111 W.A. Atkins Carlyle 321 0101 TAS. GHE Eiectronics {002) 34 2233 & (003) 31 6533.

WESTERN AUSTRALIA
PO Box 95 GOSNELLS

WA 6110

Tel: (09} 398 3362

Modular types have pencii slim
heads and detachable earth leads.
They offer excelient pulse
responses and very wide
bandwidths. A comprehensive
catalogue is available on request.

SP100 - 100MHz Probe

$25 ex tax

$29.00%ax paid

With x1, ref, x10 positions. 1.5m
lead, BNC connector and selection

\ of tips in heavy duty pouch.

All prices are plus sales tag f applicable and subject 10
change without nolice

Lankcard




