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Revox B225

For those who waited.
And those who wish they had.

All Compact Disc players are not created equal. This much
at least, has emerged from all the hype and hoopla

Some CD players are built better than others. Some have
more sophisticated programming features. Some are easier
to use. And, yes, some do sound significantly better than
others

The new B225, from Revox of Switzerland, excels on al
counts. For those who have postponed their purchase, pa-
tience has been rewarded. For those who didn't wait, the B225
is the logical upgrading route.

First, the B225 is designed for unexcelled CD reproduc-
tion. By using oversampling (176.4 kHz) in conjunction with
digital filtering, the B225 guarantees optimum sound resolu-
tion and true phase response

ER REVOX

For your convenience, the B225 ofters programming of
nearly every conceivable combination of start, stop, pause,
and loop functions, in any sequence, and using mixed com-
binations of track numbers and times. Cueing time is always
ess than 3 seconds, and a single infrared remote transmitter
(optional) operates the B225 as well as all other components
in the Revox 200 audio system

Finally, the B225 is a product of refined Swiss design and
meticulous craftsmanship. Behind its face-place of function-
al elegance, you'll find the B225 is an audio component built
in quiet defiance of planned obsolescence.

Without question, the definitive CD playér has now arrived
For those who waited (and those who didn't), now is the time
to see an authorized Revox dealer

SYNTEC INTERNATIONAL PTY, LTD, 52 Victoria Ave., Chatswood. N.S.W. 2067 (02) 406-4700

Vic: (03) 819-2288. Qid: (07) 371-3999. WA: (09) 328-1200
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Nothing we can say will prepare you for your first
sensational audition of the Sony D-50 Compact Disc Player.

We could compare it with turntables that cost as much
as a family car. But the turntables don't measure up.

We could compare it with other full-size Compact Disc
Players. But its suggested retail price of $429 defies
description.

We could exhaust our supply of superlatives just talking
about its specifications. But the D-50 is so superior to what
you're used to, the exercise would be academic. _rjcomeacr

We could shake our heads in amazement at
the fact that this extraordinary piece of digital oiciTaraucio
audio equipment will improve almost any hi-fi system.

Yet it is so completely portable you can carry it, and its
optional battery pack, around with you.

But nothing will prepare you for the experience of
hearing it play.

When you hear it, you'll respond like everyone else has
responded on first hearing the Sony D-50.

Gasp!

SONY.

Sydney: (02) 887 6666. Melbourne: (03) 836 4011. Brisbane: (07) 44 6554. Adelaide: (08) 212 2877, Perth: (09) 3238640. Launceston: (003) 4 31022 Wollongong: (042) 715777,
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IT'S GETTING TO the time of year, with
Christmas and the new year in sight, that
commentators start waxing philosophical.
So in our last issue of the year, I'm deter-
mined I’ll be the first.

I think it can be very fruitful to occasion-
ally tell ETI readers about how we see our
role as a magazine and to invite comment.

The role of a magazine to broadcast in-
formation is so prominent it’s easy to forget
that we behind the magazine depend on your
comments to plan the future issues.

I won't claim that we are the most re-
sponsive magazine that ever existed, simply
because such a claim is so hard to quantify.
Certainly we have had our successes. In the
last six months there has been an extra
17,000 of you reading each issue of ETI
which, by the way, makes us Australia’s
fastest growing electronics magazine.

A lot of the credit for this goes to readers who have given us encouragement and sug-
gestions for articles in the magazine. Much of the credit also goes to the people who
help me put the magazine together, whose tremendous enthusiasm means you can ex-
pect better things to come.

Planning a magazine like ours means planning for a readership that is as broad as
they come. Our readers range from those with an interest in computers or hi-fi and vir-
tually no knowledge of electronics to some of the top electronics designers and academ-
ics in the country.

Our aim is to have something like five magazines in one, with articles on a variety of
contemporary topics for readers with varying amounts of experience. We feel an obliga-
tion to bring new people into our community with articles for beginners in electronics,
communications and computers.

We must also serve our very large number of electronics industry readers. We have
62,000 managers, engineers and technicians as readers according to the Morgan Reader-
ship survey, a higher number than has been surveyed for any other Australian electron-
ics magazine.

So where do your comments come in? Well they can be one of the most important
sources of ideas for articles in future issues. I say can be because in most cases your let-
ters don’t give us this opportunity.

Most of our readers’ letters are either congratulations or complaints — thankfully, I
hasten to add, the vast majority are congratulations.

Occasionally one of these letters tells us something that is very dear to the reader’s
heart, something they would greatly like us to research for them and something they
haven’t been able to find anywhere else. This sort of comment is valuable indeed.

To our readers who already help us in this way I say thank you and to those who
haven’t I make the invitation. For 1986 may all of our readers profit from and greatly
enjoy their interest in electronics.

David Kelly
Editor

DATA REFERENCE
ET| apologises. The special data supple-

NEXT MONTH

ment on component characteristics and ap-
plications, circuits, electromagnetic spec-
trum, broadcast bands, etc, promised for
this month is now scheduled for January. It
will come with special new year cheer.

SOUND REVIEWS

Next month’s reviews focus on the small
and sometimes overlooked phono cartridge
and pan out to take in a whole hi-fi system.
The Aiwa V-800 series ambitiously com-
bines amplifier, tuner, cassette deck, (either
single or double), turntable, speakers and
system rack into a very attractive bundle of
goods. Under the microscope is the Ultra
cartridge.

CELLULAR RADIO

Cellular radio Is what Telecom has planned
for mobille radio as from late next year. It in-
volves a lot of money and a revolutionary
technique to squeeze the most out of limited
frequencies. We detail how it works and
what the user needs in the way of equip-
ment and investment.

COMMODORE BUS SHARER
The do-it-yourself Commodore network —
this handy project allows you to hook up to
eight Commodore computers to a single
bus. The end result: eight computers, one
bus, one disk drive, one printer, one
modem . . .
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SERVICES

TECHNICAL INQUIRIES: Technical
inquirles by mail must be accompanied
by a stamped self-addressed envelope.
There is no charge, but we reserve the
right to publish the inquiry and the reply
in Electronics Today or any of its associ-
ated publications. We can only answer
queries relating to projects and articles
as published. We cannot advise on
modifications, other than errata or ad-
denda. Difficult questions may take
some time to answer.

GENERAL INQUIRIES: For ail in-
quiries about back issues, subscriptions,
photocopies of articles, artwork or sub-
mitting articles, call (02) 663-9999 or
write to: ETI Reader Services, 140 Joyn-
ton Avenue (PO Box 227), Waterloo,
NSW 2017.

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

COPYRIGHT: The contents of Elec-
tronics Today International and associ-
ated publications is fully protected by the
Commonwealth Copyright Act (1968).
Copyright extends to all written material,
photographs, drawings, circuit diagrams
and printed-circuit boards. Although any
form of reproduction is a breach of copy-
right, we are not concerned about indi-
viduals constructing projects for their
own private use, nor by bands (for ex-
ample) constructing one or more items
for use In connection with their per-
formances. Commercial organisations
should note that no project or part pro-
ject described in Electronics Today Inter-
national or associated publications may
be offered for sale, or sold in substan-
tially or fully assembled form, unless a
licence has been specifically obtained
so to do from the publisher, The Federal
Publishing Company, or from the copy-
right 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 num-
ber. Whilst every effort has been made
to ensure that all constructional projects
referred to in this edition will operate as
Iindicated efficiently and properly and
that all necessary components to manu-
facture the same will be available, no re-
sponsibllity Is accepted in respect of the
failure for any reason at all of the project
to operate effectively or at all whether
due to any fault In design or otherwise
and no responsibility is accepted for the
failure to obtain any component parts in
respect of any such project. Further, no
responsibility is accepted in respect of
any injury or damage caused by any
fauit in the design of any such project as
aforesaid.

Letters to the Editor

From our monitor
IT NEVER FAILS to impress me just
where ETI gets to. In the mail today
there was a letter from a listener in the
Canary Islands who had been reading
the June issue of ETI and wanted some
details on some of the subject matter
which I had covered in that particular
issue. Evidence of ETI beyond the
South Pacific area! A letter like that full
of complimentary remarks is indeed
something which is quite unexpected
and shows how widely read ETI is these
days.

Arthur Cushen,

Invercargill, NZ

Course to disaster
I PURCHASED A copy of ETI's Top
Projects published January '84. One
project — 558 Masthead Strobe caught
my eye. Electronically all is well but one
point has been overlooked. A strobe
light is an internationally recognised dis-
tress signal and the use of such a device
for any other purpose on the water is
illegal. It can also lead to severe embar-
rassment as well.
Stuart Stafford,
Nedlands, WA 6009

The full picture

HAVING JUST READ the review in
September ETI of the Pioneer AM
stereo car radio, I would like to say how
pleasing it is to see AM performance
measurements published for a radio.
Those manufacturers who provide good
performance products deserve all the
support they can be given.

There is one point [ would like to take
up. The article states that “Radio Manu-
facturing Engineers ... has ... re-
cently commissioned most of the AM
sterco modulation units now in use in
Australia”. In fact, the AM stereo excit-
ers and modulation monitors in use at
2BS, 2MW, 2HD, 2KO, 2KY, 200,
2WL, 3AK, 3BA, 3DB, 3MP, 3XY,
4SS, 61X, 6KY, 6PM, 6PR, 7THO and
THT were made by Delta Electronics
and supplied and commissioned by my
company. (3AK bought its first unit
from RME, and chose a Delta from me
for its second transmitter, so I guess that
one only counts as half!)

Delta Electronics and my company, as
its representative in Australia for broad-
cast products, are licensed by Motorola
to manufacture, install and commission
C-QUAM transmitting  equipment.

RME has played a great part in getting
AM stereo launched in Australia, and
has supplied a few more stations than my
company, but I believe that to say that
they have commissioned most of the AM
stereo modulation units now in use in
Australia is misleading.
John S. Innes,
Cremorne, NSW 2090

Phone patch storm

TELECOM AUSTRALIA, not satis-
fied with its massive profits and its super
monopoly is now using muscle power
against one of Australia’s most diplo-
matic, law abiding, and best interna-
tional ambassadors . . . a group which
has neither the political power nor the fi-
nance with which to protect itself or its
interests. I refer to the Amateur Radio
Service!

Telecom’s answer to a request, from
the Amateurs, for phone patch privi-
leges is contained in the document, *“In-
terconnection of Mobile, Amateur and
Citizen Band Radiocommunications
with the Public Switched Telephone
Network, Policy and Conditions,” Issue
2, June 1985. This document is so re-
strictive that it makes the use of the tele-
phone system by the Amateur Radio
Service unbelievably difficult. In addi-
tion, Telecom want us to pay a surcharge
(on top of the regular telephone
charges) for no more facilities than nor-
mal use of the telephone. The Depart-
ment of Communications makes no
extra charge for third party privileges!

The Amateur Service cannot, by
DOC regulation, make any profit what-
soever, and cannot recover any costs
whatsoever — not even the standard
telephone charges.

Please help us to encourage Telecom
to modify its unreasonable and unneces-
sary rules and regulations, and remove
its demands for unwarranted surcharges
on the Amateur Radio Service.

A. D. Tregale VK3QQ,
Watsonia, Vic 3087

Letters to the editor are welcomed, and
should include the author's name, address
and telephone number. They should be
forwarded to:

The Editor,

Electronics Today International,

140 Joynton Ave,

Waterloo, NSW 2017,
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have ring systems.

Planetary rings have been
known since Galileo first saw
them around Saturn with his first
telescope. Generally they are
composed of bits of rock and
frozen ice, all orbiting in the
same plane. As a result they tend
to be'very wide and extremely
thin. The recent discovery con-
firms that, in fact, all the large
gaseous planets in the solar sys-
tem have rings around them.
They have eluded discovery until
recently because, with the ex-
ception of the Saturnian system,
they are all very faint.

The discovery of exceptionally
faint, diffuse structures like
planetary ring systems must be
made by watching occultations,
ie, the way in which the planet
interferes with light from a dis-

tant star passing behind it. One
of the most common means of
measurement is to chart altera-
tions in the intensity of the light
received here on Earth as the
planet moves in front of a star.

This method has been used to
determine the existence and
chart the pressures and composi-
tions of planetary atmospheres
far too faint to be studied from
Earth. It was also used to dis-
cover the ring system around
Uranus, a search suggested by
the discovery of a faint ring sys-
tem around Jupiter during the
recent Voyager flyby of that
planet.

Moore and Ihnat used the half
metre reflector on top of Mt
Keira near Wollongong, NSW,
for the work, which involved

Rings of Neptune

Former engineer with this magazine, Peter Ihnat, and an as-
sociate, Glen Moore, have discovered evidence of rings sur-
rounding the planet Neptune. The news is exciting because it
climaxes an international effort to find evidence for the rings,
predicted since the discovery that Jupiter and Uranus both

making extremely accurate
determinations of light intensity
and then graphing its variation
over time. The study of Neptune
has been going on for over four
years.

Exploration of Neptune’s sys-
tem has been plagued by contra-
dictory and confusing findings.
Commonly noticed by US and
French observers: one dip in
light intensity, just before the
planet passes'in front of the star.
This suggests a small planet, per-
haps a crescent; it does not sug-
gest a ring since that would re-
quire symmetrical dips in the
light intensity line on both sides
of the planet.

However, when Moore and
Thnat examined their findings
they discovered two sets of sym-
metrical dips, suggesting a twin
ring system. A more detailed
look at the data has allowed the
researchers to claim the exist-
ence of a single discrete ring on
the inside, with a fuzzy, large,
group on the outside.

The puzzie is why this has not
been seen before. One sugges-
tion is that the system is unsta-
ble, constantly forming and re-
forming. Another suggestion is
that Neptune is surrounded by
partial rings or arcs. But re-
searchers have not yet suggested
how these could be stable
features.

Moore and lhnat have gone
back over previous findings to
see whether some assumptions
about the plane of the rings
could be made which would ex-
plain the findings. It is easy to
believe Neptune’s rings could be
inclined at an odd angle because
Neptune itself is an odd planet,
with an axis and direction of
rotation quite different from any
of the other planets. They be-
lieve they have found such a fit,
one which makes the planet’s
rings strongly inclined to its
equator.

NASA remote sensing

l One of the most tedious chores
| left in the household is undoubt-

package in Australia

Private enterprise, government
agencies and NASA have com-
bined to bring the world’s most
advanced airborne remote sens-
ing package to Australia for a
30-day survey of sites in most
States. The data collected
should enable the development
of improved techniques for geo-
logical mapping.

The US/Australia Joint Scan-
ner Project will collect data for
research projects on such di-
verse topics as groundwater hy-
drology, soil salinity, wetlands
and rangelands mapping, soil
degradation processes, rock-
type mapping and the -detection
of mineral deposits.

NASA has provided its C-130
Hercules remote sensing aircraft
and a 19-member crew, includ-
ing air and ground teams and in-

strument operators, for the sur-
vey which began on Monday, 30
September. This aircraft has
three major remote sensing in-
struments that previously have
not been used outside the US -

the NS001 thermatic mapper
simulator, the TIMS thermal in-
frared multispectral scanner,
and the new AIS airborne imag-
ing spectrometer. These instru-
ments will collect digital image
data with resolutions varying
from 2.5 metres to 20 metres
and covering areas from a few
hundred  metres to 15
kilometres.

The CSIRO research Fokker
Friendship aircraft, with its own
advanced remote sensing scan-
ners, is also being used for part
of the project.

edly the ironing. Those of you
doing it day after day will be in-
terested in developments in
Perth where a company called
AIM Technology has developed
an automatic ironing machine.

AIM has developed the ma-
chine to prototype level and is
now looking at its first manufac-
turing run, to be undertaken by
International Task Ltd, which
will empioy 100 people on the
project. According to the com-
pany the machine will cost $500-
$600, and a market of 100,000 is
expected in Australia alone.
Current plans will have the ma-
chine on the market by the end
of 1986.

The machine looks much like
a conventional two-door refrig-
erator. Inside, the clothes to be

| ironed are hung over racks, the

‘ Automated ironing

doors closed and a start button
pressed. Apparently, individual
items are then moved automati-
cally into a special compart-
ment, where they are squeezed
between two rollers in the pres-
ence of steam. They are then
transferred into the next com-
partment from which the opera-
tor can collect them.

The whole operation relies for
its success on a certain amount
of intelligence in the machine. It
can recognise different types of
materials and adjust pressure
and temperature accordingly. It
uses optical sensors to detect the
shape of the cloth hanging from
the rack and uses the informa-
tion to guide the rollers.

Does it work? AIM is schedu-
ling a press briefing later this
year, which ETI will attend with
some unironed shirts. We’ll let
you know.
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Racal wins defence contract

Sydney-based Racal Electronics has been awarded a $A200
million contract by the Australian Department of Defence for
Project PARAKEET, a major tactical communications sys-
tem for the Australian Army. The initial phase, worth about
$A6.5 million, covers the detailed equipment specification of
a digital trunk communications system.

Anglo-French power link

A £600 million submarine cable link enabling Britain and
France to exchange electricity will be switched on before the
end of the year, according to the UK Central Electricity Gen-
erating Board. The main reason for the interchange is to ex-
ploit the difference in peak demand times in the two coun-
tries. Though agreeing on the overall plan, the British and
French engineers characteristically chose different methods

E-Post national debut

E-Post, the nation’s newest elec-
tronic mail service, has been
launched by Australia Post.
Australians can now ‘post’ a let-
ter and have it delivered in as lit-
tle as two hours by phone.

E-Post operates alongside the
existing Intelpost network. Elec-
tronic equipment links post of-
fices in capital cities and re-
gional centres in a large Aus-
tralia-wide network and pro-
vides for the typing of customer
letters and messages and their
electronic  transmission and
printing.

Customers can use the ser-
vice’s multiple address capacity.
This saves time and money by
sending the same text to a num-
ber of addresses.

Delivery within two hours can
be made to any address in the
built-up areas of all capital cities
and major regional centres.

Guaranteed next day mail de-
livery at a lower price is avail-
able to most areas within Aus-
tralia. A confirmatory or file
copy is forwarded to the sender
by the next available mail.

E-Post is a national service
but plans are already underway
for it to go same-day interna-
tional. This will complement the
present international Intelpost
service for same-day document
transfer.

Anyone can use E-Post but
most customers are expected to
come from the business sector.
For small business, E-Post offers
a complete mail service provid-
ing for the acceptance, transmis-
sion, printing, enveloping and
delivery of business mail. Multi-
ple addressing allows business to
easily send standard letters and
lettergrams to groups of custom-
ers, suppliers or agents.

Akai’s new audio/video

amp

Akai’s latest amplifier, the AM-
A301 features audio/video com-
patible input selection. Besides
all the standard audio inputs,
the AM-A301 features inputs
for compact disc, video recorder
and video disc players, making it
the centre of any multi-media
home entertainment system.
The amp delivers plenty of
power: the dc servo amp cir-
cuitry is claimed to deliver a

clear unadulterated 60 watts x 2
output power (1 kHz, 8 ohms).

Other features include A and
B speaker switching with elec-
tronic speaker protection cir-
cuitry; terminals for graphic
equaliser connection; LED
function and levels display; and
bass and treble tone controls. It
is available in black and silver at
RRP of $399.

NOTES & ERRATA

France and Japan.

over a billion miles.

Data Communlcatlons feature, October '85: The number listed for the
Telebraille bulletin board is incorrect. This number is currently listed by
several other bulletin boards in Sydney, and should be deleted wherever
fougd, The phone's owner calls modem hopeful's more than computer
nerds.
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for laying the cable — the work was split on a 50-50 basis.

CSIRONET hosts ISO meeting

Australia’s CSIRONET computing network achieved interna-
tional recognition when it hosted an important meeting of the
International Organisation for Standardisation (ISO) working
group on open systems interconnection (OSI) in Canberra re-
cently. The meeting was attended by representatives of all
major nations working on OSI, including the UK, the USA,

Move over Halleys Comet

With all the hoo-ha about Halleys Comet, you can be forgiven
for thinking that next year’s intercept of the comet’s tail will
be the world’s first spacecraft encounter with a comet. But
that honour goes to Comet Giacobini-Zinner. In September
this year a 1054-pound spacecraft travelling at 45,000 mph
plunged into the murky tail of this lesser known celestial
body, after a spectacular 7-year journey that covered well

Newsagents to cash in on

video

Australia’s largest newsagent
group, Ancol, has signed with
the Sydney-based Berkeley
Video Rentals company in a
deal that is expected to bring
video movie rentals to 1600
newsagencies throughout NSW.

Berkeley Video Rentals man-
aging director, Michael Tenner,
said the ‘Video Checkout’ rental
scheme was based on a similar
concept which had been highly
successful in the United King-
dom.

“The high tumover of cus-
tomer traffic makes newsagents
one of the best locations for
renting video movies,” he said.
“Many newsagency proprieters
have already taken advantage of
the extra business created by
video rentals, and the signing of
Ancol would sce a significant in-
crease in video rentals from
newsagencies.”

Berkeley’s Video Checkout is
claimed to be *‘a complete rental
merchandising programme”. It
includes  top-renting  video
movies, a free-standing merch-
andising rack, a library card sys-
tem for control of hired movies,
and point of sale material. Mr
Tenner said a major reason for
the success of the Berkeley
scheme was that 20 per cent of
all titles can be replaced every
five weeks free of charge.

Mr Tenner has previously
been involved with Intervision,
an independent video distribu-
tor which has established over
6000 outlets in the UK.

With reduced shop and staff
overheads, the new Australian
‘video newsagencies’ may well
have a serious impact on some
of the existing video specialist
shops.
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HITACHI LC-OFC
AUDIO CABLES

A new concept in listening.

Cable structure: to minimise minute
vibrations in the conductor caused
by signal energy, the conductor is
wrapped in self-shrunk polyolefin
tape which applies a steady
concentric pressure as shown.
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& @ Stranded Conductor
/ @ Elastic Memory Tape
@ [nsulation
® Concentric Pressure

LC-OFC Cables
(] Speaker cables
1 Microphone cords
] Interconnecting cables

S
®
@

STG-GANNON
COMPONENTS PTY. LTD.
Melbourne: (03) 555 1566

Sydney: (02) 693 1666

Adelaide: (08) 268 7088
Brisbane: (07) 393 0377
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Imagine the
remote possibilities

START/REPLAY

STOP

| IYRA“ BCAN

SEARCH »

4 >
SECECT | SeLect | STORE | CANCEL

There was a time when music played
by laser was considered a remote possibility.
Then Philips invented the Compact Disc. In doing
so they made sure they could produce the very
best Compact Disc player there is.

The CD304

Ore outstanding feature of the CD304 is
the Infra-Red remote control which means you can
programme and operate the player from anywhere
in the room. Another is the high quality headphone
amplifier with separate level control - perfect for
pure, private sound.

NEXT ) EPEAT

Combine those features with the
unigue music scan.capable of up to 20 track
programming and you'll see why the CD304 is
Philips” top of the range Compact Disc player.
Philips imagined perfect sound and
invented the Compact Disc. Now, with the CD304,
you can experience the very best there is.

COMPACT Drd

Philips Compact Disc. JE¢
Imagination leads the way.

PMP V451




SCANNERS

Finding a scanner to suit your purposes can be a little
intimidating, especially for the uninitiated. Here ETI gives an
overview of the subject and outlines the performance
requirements you should look for to make a purchase that will

give you value for money.

BY CONVENTION THE portion of the
electromagnetic spectrum used by radio is
divided up into multiples of three; thus the
high frequency band extends from 3 to
30 MHz, the very high frequency (VHF)
band extends from 30 to 300 MHz and the
ultra high frequency (UHF) band extends
from 300 MHz to 3 GHz.

It’s also possible to denote the spectrum
in terms of wavelength. Once again by con-
vention you will find it split, this time in
multiples of ten; 10 km to 1000 m is long-

to 10 m is shortwave. The region beyond
shortwave is usually denoted extra short-
wave down to one centimetre, where it
blurs into the infrared.

To convert from one to the other you can
use a simple formula that says:

the speed of light
ISpiomey s wz?vc engt fg—

To use the formula, set the speed of light ¢
= 3 x 10® and express wavelength in metres

wave, 1000 m to 100 m is mediumwave, 100 | and frequency in hertz. If you play around

AOR 2002 SCANNER

The AOR company of Japan has recently re-
placed the AOR 2001 with the 2002 version.
According to Emtronics, which distributes the
machine in Australia, it represents the ultimate
in high performance scanners.

Its main selling point Is the very wide fre-
quency range: 25 MHz to 1.3 GHz in two bands
with a gap between them at 500-800 MHz. it
can memorise 20 channels, and scan them at

a rate of five channels a second, Sensitivity is
claimed to be 1 uV on wide band FM, 0.3 pV
on narrow band FM and 0.5 uV on AM. Selec-
tivity is claimed to be of high order, enhanced
by image frequency rejection of -50dB,
achieved by running the first IF at 750 MHz in-
stead of 10.7

Price is $675 from Emtronics, 92-94 Went-
worth Ave, Sydney, NSW 2000, (02)211-0988
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with this a bit you will find out that short-
wave and high frequency mean the same,
and the extra short waves are covered by
the VHF/UHF part of the spectrum.

This story is about monitoring the region
beyond shortwave, in particular, about the
primary tool for doing so, the scanner.

Propagation

It’s often supposed that the difference be-
tween mediumwave and shortwave is just
that mediumwave will go around corners.
The extra shorts are strictly line of sight.
There is just enough truth in this to be
confusing.

In fact, all electromagnetic radiation
propagates in straight lines. However, since
most of the signals we wish to receive are
transmitted and received on Earth, it makes
sense to wonder how the presence of such a
body makes a difference to electromagnetic
propagation. This is especially true since the
Earth has a very definite magnetic presence
itself.

From our point of view the most impor-
tant facet of this magnetic signature is the
ionosphere, from 75 to 400 kilometres up.
In this region the atmosphere is subject to a
barrage of high energy particles flowing out
from the sun, the so-called solar wind. It
consists of a sea of alpha, beta, gamma and
ultraviolet particles, brewed up with a few
cosmic waves for spice. Fortunately for all
life on Earth, this little lot is stopped by the
upper atmosphere. There, the molecules
rob the solar wind of its energy, and in so
doing absorb the charges themselves. They
become charged, or ionised.

It’s very much the product of the random
interaction of the solar wind and the upper
atmosphere. Both are in constant, violent
motion, so it comes as no surprise that the
characteristics of the ionosphere itself are
always changing. However, we can say a
few things about its macrostructure. For in-
stance, mostly it is composed of a number of
different layers, called the D, E and F
layers. Often these split up into E1 and E2,
F1 and F2. All the layers are denser at night
than during the day. They are disturbed by
the presence of massive trauma on the sur-
face of the sun like sunspots and flares.

As a result of this movement the effect of
the ionosphere on radio communications
can’t be predicted with any great degree of
accuracy. However, we do know something
about its gross effect. 1t acts like a giant
lens, absorbing, bending and reflecting in a
complex manner. Just what the effect is de-
pends to a large extent on frequency.

The presence of the ionosphere means



REGENCY SCANNER MX4000

This is part of DSE’s extensive range of scan-
ners, and is designed expressly for car or other
mobile use. It is powered by a 13.5 Vdc input,
or by four NiCad cells. There is an onboard
charger for the NiCads which can be powered
up by a 6Vdc input. It's small enough to fit
under the dash, and also to be removed and
carried in a bag afterwards.

The front panel contains information on an
LCD display with backlighting if you need to
use it in the dark. It's neatly laid out with big
volume and squelch sliders across the bottom.
On the right is a keypad with keys for entering
numerical information as well as the set up
controls for the scanning program. Although it's
easy to program after a quick scan through the
manual, | wouldn't suggest you try to do it
while driving the car.

Scanning is done In a number of bands: 60-
90, 118-136, 144-148, 148-174, 406-450, 450-
625 and 800-899 MHz. Sensltivity is advertised
at 0.6 pV In the VHF, 0.9 pV at 450 MHz and
1.3 pV at 800 MHz. It will scan through the
channels at a rate of 15 a second.

Cost is $599 from any Dick Smith store.

there are two forms of wave propagation in
a terrestrial environment. The first is called
the ground or surface wave. This sees the
ionosphere as one side of a wave guide, the
other being the surface of the Earth itself.
The result is that surface waves are ducted
around the curvature of the Earth, as if con-
strained in a tube.

Ideally, we would expect the best propa-
gation from such a system when the size of
the incident wave was of the same order as
the size of the waveguide. And indeed, we
do find the effect getting stronger as wave-
length increases, and decreasing towards
the shortwave. In fact it is insignificant for
wavelengths below 100 m or so; ie, the
beginning of shortwave.

A diftraction effect also works at longer
wavelengths. Whenever the wave hits some-
thing solid it bends around it.

The second type. of transmission is the
skywave. Skywaves travel in straight lines,
and for our purposes we can talk about two
modes in which they propagate. One is the
line of sight transmission. This is essentially
what it says; if you can’t see it, you can’t re-
ceive it either.

The second mode of propagation is re-
flection by the ionosphere. The ionosphere
acts like a mirror at certain frequencies, re-
flecting waves back to Earth.

The effectiveness of skywaves is highly
frequency-dependent. Reflection of the
ionosphere is rather insignificant at super
high frequencies it becomes progressively
more important down to high frequency
bands and then tapers off.

As one would expect, line of sight gets
progressively more important as frequency
gets higher. It really gets going towards the
top of UHF, and becomes the primary
mode of transmission for SHF. Of course at
optical wavelengths, by definition, it is the
only mode of propagation.

The upshot of all this is that to monitor
the UHF and VHF portions of the spectrum
we are mostly interested in skywaves. How-

ever, these are not limited necessarily to
short range line of sight transmissions, but
can include long distance skipping skywaves
from the other side of the globe.

Contents

And so, if you do tune in to the extra
shortwaves, what will you find? The UHF
and VHF spectrum is carved up for various
special interest groups by the Department
of Communications. These are known as
bands, and within each band DOC defines
channels, each with a regulated number of
users. There are about 20,000 VHF chan-
nels, and 100,000 UHF ones. Regulations
define the bandwidth of the channel, its
centre frequency and the guard bands that
exist on either side of it to prevent cross-
talk. They also have regulations regarding
the type of transmission technology to be
used in any particular channel; the type of
modulation, power, etc.

A number of bands are taken up with
radio and TV broadcasting. Other signifi-
cant bands are taken up with the require-
ments of amateur operators in the UHF CB
band. There is also a large chunk reserved
for Telecom’s mobile phone service. When
cellular radio arrives next year it, too, will
use a UHF band.

Otherwise, listen to the police, firemen
and couriers. When Aunt Martha needs a
taxi you can be the first on the block to
know about it, and when she needs an am-
bulance too. Most mobile radio type appli-
cations are contained in these bands, as is
business radio and the airlines.

Of course, given the large number of
channels, and the relatively small number of
users, much of the spectrum is still unoccu-
pied. It’s these gaps that provide the space
for DXing (distant reception). Spectrum
usage in Australia conforms more or less to
international regulations, so you should be
able to receive much the same services from
around the world, given luck, patience and
a good aerial (see later).

History

Usage of this region of the spectrum is
rather a recent phenomenon. It wasn’t until
the 1960s that it really got going. The tech-
nology to operate in the area was developed
primarily during the second world war, as a
natural progression of the work that was
going on in shortwave transmission during
the 1930s.

The second world war gave a tremendous
stimulus to development of small, mobile,
short range radio. Primary requirements
were for aircraft and battlefield communica-
tions, and in both applications lightness,
small physical size and reliability were
essential.

Almost all of these radios used the UHF
and VHF bands, and this carried over into
peacetime uses. Mobile radio became com-
mon during the 50s in a number of applica-
tions such as with police and ambulances.
Readers who grew up in the 50s and 60s will
remember the advertisements that used to
tell us that this or that service was now
‘radio controlled’.

As services grew, manufacturers realised
they could tempt many regular shortwave
operators with equipment that offered some
method of covering the VHF/UHF bands.
In the first instance, this amounted to no
more than a regular superhetrodyne radio
with a redesigned front end to accept the
higher frequencies. It soon became appar-
ent, however, that the type of traffic was
imposing a different operating procedure on
the operator.

Whereas the traditional shortwave DXer
would find one channel and sit on it for
hours, the VHF operator tended to ‘scan’ —
tracking down services on various channels,
listening to them for a short while and then
moving on again. It got very tedious twid-
dling that dial.

Sometime in the mid-60s enterprising
manufacturers got the idea of lessening the
load by putting more crystals in the set and
switching between them automatically. It
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SCAN THROUGH THESE

CHRISTMAS CRACKERS!

!

]6 Bands and...
Radio Direction
Finder

d The ultimate in versatility! For the avid
radio listener or boat owner this one’s a must.
Has 6 bands including all 40 CB channels plus

shortwave and VHF. That's not all —use itas a
direction finder against AM radlo stations or as

a PA amp with optional mic! Cat D-2832

Air Band VHF
Radio with ...
AM& FM

Wow! This budget aircraft band
radio will have you listening to the
pllots and air traffic controliers|
Also covers the normal AM

6 Band
MW/FM/SW Radio

Deluxe features at an economy price! 6 bands
covering standard AM & FM PLUS 4 shortwave
bands! Packed with features you'd expect to pay

o

$$$ more for. Comes complete
with protective carry case and
quality headphones
— at no extra cost!
Cat D-2835

21579 §
The Shoriwave
Big-Daddy

Our MW/FM/SW 9 Band Radio is
astounding ve ue! Superb perfor-
mance over AM, FM and all 7 SW

=119 2
@ Programmable
: World Receiver

Direct Key-in World Receiver with
Quartz Alarm Clock/Timer — there's hardly
a feature It hasn't got! 5 tuning functions includ-
Ing auto scan, direct key in and preset recall. Nine
station memory, full AM band (LW, MW and SW), sleep

bands. Offers tantastic sensitivity,
selectivity, Interference rejection
and stabllity as well e
as a host of
Inbuilt feat
ures. The
ideal gift
when you're
serious
about
giving!

Cat D-2837

Yaesu FRG 9600
Scanner

Yes, the ultimate communications receiver
has arrived! From Yaesu the FRG-9600 is
an all mode scanning receiver providing
teatures never offered betfore at this price!
Covers 60-900 MHz continuously with a
massive 100 keypad programmable
memory!

% \ v
Cat D-2825 ’5m<

41}

LCD display and much, much
more! Cat D-2831

[ list goes ont An ideal quality

timer in 9 selections(10-90 minutes), e
Gspiay and mucn, much  PAMEE L]

BONUS OFFER

WIth any radio above $50

A copy of the

World Radio TV Handbook
1985 edition B-2085,
That's right—valued at

$32.50 and it's for nothing.

Hurry it's for this

month only!

FREE!

and FM bands so you
can use it as
normal radio.

ally reliable
unit and

Ll | they're great
"Il| value as welll
|| Cat D-2836

MX-4000 Desk/Car

Mount 3ccmne.

The tiny unit that's big on e
teatures! Covers 8 bands includ- AN )
ing 800 Megs and aircraft. S

Search and scan, priority
controls, large LCD display, 20
programmable channels . .. the

Christmas gift! Cat D-2818

Scanner.

It performs like a fixed model! Up to
525MHz including aircraft band and 20
memory channels all in one tiny unit!
Priority scan and search, whip antenna,
Nicads . . . you get

25449

the lot! Cat D-2815

PTY LTD

— was 57> DI Y Ede

i

259910
HX2000 Handheld &«

Pick Up A Saving! |
Our Scanner Antenna for 65-520 megs

is tantastic value. You'll Save $10.00.
Cat D-4432

-

If you've been
“should | or
shouldn'’t I” -ing
lately, then now
you have no
excuse!

Address
details

page 108




SAIKO $C7000

The SC7000 from Imark has provision for 70
channels, plus some other advanced processor
controlled features. It can automatically search
between preset frequencies and later recalt any
active frequencies for monitoring. It also has a
host of other operational features that make it a
delight to use. However you need to spend a
bit of time with the manual first because it's not
obvious how it all works.

Power is from either ac mains or automotive
12 Vdc. Special brackets and mounting screws
are included in the kit to facilitate mounting
under the dashboard.

Frequencies scanned include 60-89, 108-
138, 140-144, 144-148, 148-179, 380-470 and
470-519 MMz. Sensitivity varies between 0.4-
0.8 uV depending on frequency being moni-
tored. Audio output from the intemal speaker is
two watts rms at 10% thd.

Figure 1. Typical block diagram of a scanner.

was extremely crude, but if you only wanted
to sweep a limited number of channels it
made sense.

The next big thing to happen to the scan-
ner market was the arrival of computer
power. Fortunately, the increasing interest’
in computers coincided with a revival in the
popularity of DXing brought about by the
CB boom.

The receiver

Despite a ferocious looking front panel
and some complex circuitry inside, the mod-
ern scanner is simplicity itself in concept
and operation.

Figure 1 is a block diagram of a typical
modern scanner. There is usually a discrete
front end for both VHF and UHF tuning,
and discrete detectors for the different
modulation methods. Between them: a dou-
ble conversion superhet receiver employing
two IF frequencies to improve selectivity
and image frequency rejection. AGC is ab-
solutely necessary to keep the volume con-
stant in spite of changing station strengths,
and this is linked to a well designed squeich
circuit to avoid noise while sweeping from
one frequency to another.

There is also a phase-locked loop (PLL)
serving as a local oscillator. The frequency
out of the loop is determined by the divider,
which is capable of dividing down the highly
stable crystal frequency. The exact number
of the division is determined by the micro-
processor. If the set must be tuned over a
greater range than is possible with the divid-
er, several different oscillators may be
provided. In this case, switching between
the crystals will also be done by the micro.

The micro is also employed for a number
of other functions. At a minimum it reads
the keyboard and controls the display. In
most sets it also provides a number of
memories to store commonly requested fre-
quencies, together with their associated
modulation methods. It also controls the
operating procedure of the system, what-
ever that may be. It may be set up to hop, in
which case it will stay on a channel for some
predetermined period of time and then seek
the next one. A manual override permits
you to hold a particular channel. It may
jump only to channels selected in memory,
or simply scan up or down in frequency.

Other operating modes are also possible |

without any hardware changes.

Choosing

Like making any other expensive pur-
chase, buying your first scanner can be a bit
nerve-racking. This is especially so when
there is no clear right or wrong answer to
the problem. You have to find one that
matches your requirements of performance
versus price. As with most electronic prod-
ucts, you are saved by the competitiveness
of the marketplace from having to reject
lemons. No retailer can afford to stock
them.

Of course that only holds true as long as
you are dealing with a reputable dealer. If
you buy one that fell of the back of a, truck
you deserve everything you get.

Be that as it may, what are the perform-
ance requirements you should look for?
First up, the frequency ranges. Clearly the
Rolls Royces of the range have continuous
coverage over the entire VHF/UHF spec-
trum. This allows access to the broadcast
bands, so your scanner can double as a bed-
side tranny. You pay for the privilege, how-
ever.

In a more modest price range you might
have to settle for one that covers certain
bands where interesting things happen. If
you want to listen to CB then make sure you
include 27 MHz and 476 MHz. A whole
host of public utilities cluster around 70-
88 MHz. Between 108 and 140 MHz you
will find aircraft services including air to
ground radio. Between 460 and 500 MHz
you will find police and taxis. There are also
a couple of bands specifically reserved for
amateurs; including 144-148 MHz and
432 MHz.

A second consideration is the amount of
memory available: you may want to go back
to favourite channels again and again. If so
it’s nice to have the ability to get to them
with one button operation.

A third thought: do you want to use it for
portable operations, in the car or indoors?
All these possibilities have some implica-
tions for the power supply. A wide range of
supplies is available. Some require a simple
mains supply, others a mixed mains/dc sup-
ply, and still others use NiCads and require
a separate charger.

Antenna

Once you’ve got the beast home the next
problem is to make sure that it operates as
well as possible. This means ensuring that it
is provided with the best possible signai.
Most scanners come with a ‘rubber ducky’
type 1/4 wavelength aerial attached, plus
provision for a remote antenna if required.

A remote antenna is well worth the trou-
ble if you are operating from a fixed place.
This can be as simple as a bit of coax peeled
back to 1/4 the wavelength of the wanted
signal and carried as high as possible. It can
be as complex as a high gain, directional an-

tenna with an aerial rotator. In between, P
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GRAND OPENING @
@ E mT H D n i E S — Australia’s largest &

most sophisticated radio communication store OPENS in

MELBOURNE

FROM 1st NOV. YOU WILL FIND US WITH MANY OPENING SPECIALS AT: SHOP 5. 6 & 7;
288-294 QUEEN ST MELBOURNE. (ENTRANCE FROM LITTLE LONSDALE ST.) Ph. 67 8551 or 67 7682

PLENTY OF PARKING RIGHT OPPOSITE THE STORE!
FOR PERSONAL SHOPPERS IN OUR NEW MELBOURNE STORE ONLY:

3 FABULOUS LUCKY DRAW PRIZES:
o 1st prize — KENWOOD TS-430S sriLL CONSIDERED THE BEST HF TRX ON THE MARKET

) an m'ize e EMTRON ACE QLIJEIS_BR%/IG\JSS(B:E?VTEQND MOST POPULAR 40CH UHF CB HAND

4 3"‘ nﬂze - FAM““S HEGENGY HX 1000 W& Aﬁfs%mws—cowsncm RADIO

COMM. EQUIPMENT * SCANNERS o SHORT
H AND HELD scANNEn WAVE RECEIVERS » COMM. RECEIVERS » CODE
CONVERTERS » COMM. TERMINALS  RTTY
COMPUTER INTERFACE UNITS » ANTENNAS
PRIZES TO BE DRAWN ON JAN. 31st AT OUR MELBOURNE STORE. « ROTATORS ETC. PLUS MANY ACCESSORIES.

Just for Listening!!!

| PRIVATE AEROPLANE
INVESTIGATION MONITORING

AMAZING
FUNCTIONS ...

70 Memory channels.

SAIKO sc 7000 . P

Computerized Programmable and the VHF (High and Low) Band

Scanning Receiver
2.5 KHz channel steps on VHF and

Alrcraft Bands

240 volt and 12 volt operation

Tape Recording Connections

You may want to listen for many reasons
whatever the reason, the SAIKO SC 7000 offers a
truly ‘state of the art” receiver with micro-
processor technology and far more features than
competitive receivers.

167 RODEN STREET, WEST MELBOURNE, VIC. 3003, AUSTRALIA,
PHONE: (03) 329 5433. TELEX: AA37753 IMARKO
PROPRIETARY LIMITED
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WHY PAY MORE?
CALL (02) 349-5792 OR

344-7880 AND SAVE!
AR-2002

$599

inc. tax
Professional
Scanning
Receiver.
25-550MHz and ™=
800-1,300MHz 20ch,
scan, search, delay,
lockout, priority, clock,
AMIFMN/FMW,
0.3uV sensitivity NFM. Save $100!

YAESU FRG-965 SCANNER

We will better any
competitor’s
genuine ‘
advertised price on
YAESU models we stock, provided
the competitor has the goods and
will supply at that advertised price.
* FRG-965/9600 has 100ch
memory,

60-805MHz continuous coverage, rx
SSB (to 460MHz), AMN, AMW,
FMN, FMW. Don’t pay $799!

- 0.7r72 -l

Figure 2. Discone antenna design.

something else may suit your budget, needs
and inclination.

One popular type is the discone antenna,
or some variation of it. This is literally a disc
and cone, with the length of the cone being
1/2 the wavelength of the lowest required
frequency, and the disc diameter being 70
per cent of that length. Often the disc and
cone are simulated by three posts, situated
on the same plane as the disc and three
posts in the same plane as the surface of the
cone (see Figure 2). Such an aerial is easy to
manufacture, and has good wideband per-
formance as well as being omnidirectional.

Whatever type of antenna you use, bear
in mind that the maxim to use is: the higher

REGENCY HX-2000E $445

Programmable 20ch hand- Why pay
held scanning receiver covers sa7s?
60-89, 118-174, 436-525MHz. 90

day warranty.

ELECTROPHONE TX-474
UHF CB 40ch 1.5W hand-held

transceiver. Compare to Emtron Ace
and ICOM 1C-40. inc.
12 months warranty. $379 tax
This is a genuine offer. Inc. ni-cad
chgr, whip, earpiece etc.

All our YAESU, ICOM and
KENWOOD comes with full 12

months parts and labour warranty,
so why pay more?

ICOM IC-R7000 scanner due
soon, covers 25-1,000 MHz, is all-
mode. Call for latest details.
Guaranteed best price in Australia.

KENPRO rotators in stock, save now.

RF AEROSPACE & CHIRNSIDE

““BEAMS IN STOCK NOW''.

IC-390 UHF 10W all-mode t'cvr. $699.

YAESU FRG-8800 etc. in stock $ Call
TOKYO HY-POWER DIRECT IMPORTER

ANDREWS
COMMUNICATIONS
SYSTEMS

SHOP 7, GARDEN ST., MAROUBRA
JUNCTION, SYDNEY. N.S.W.
P.O. BOX 33, KENSINGTON. 2033.
THE MAIL ORDER SPECIALISTS

the better. o]
TABLE 1. PRODUCT SURVEY *Also soid by DSE and Emtronics
COMPANY BRAND COUNTRY |FREQUENCY| MEMORY FM/AM PRICE
OF ORIGIN | BAND MHz | STORES SSB s
Bail YAESU* Japan 60 100 FM/AM 725
Electronic FR6 9600 905 LSB
(057)21-6260 usse
DSE Bearcat USA 66-88 10 or FM 429
(02)888-3200 201 118-136 16 AM
138-174
399-499
Regency Japan 66-89 20 FM 475
HX2000 118-136 AM
144-174
436-512
Regency Japan 60-90 20 FM 599
MX4000 118-174 AM
436-512 DSB
Imark Seiko Japan 60-90 70 M 495
(03)329-5433 | SC7000 140-180 AM
380-520 DSB
108-138
Firealert 144-174 needs FM 198
DS101 70-80 crystal
Tristor 70-84 20 FM 247
Compu 20D 156-170
Tandy Realistic USA 68-174 60 FM 479.95
(02)267-3959  PR0O2003 410-512 AM
PRO31 60-88 10 FM 349.95
108-136
138-174
PRO3 380-512 16 429.95
PRO24 68-88 4 M 15995
144-174 AM
430-490 iSB
PRO25 66-88 8 199.95
118-136
144-174
| 450-512 L
| PRO2009 68-88 8 299.95
144-174
410-512
PRO2020 66-88 20 429.95
108-136
138-174
410-512
“Emwonics |  AOR | Japan 25-550 20 wide FM 559
(02)211-0988 | AR2001 Narrow FM
AM
R T [
AR2002 25.550 675
800-1300 20
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SIMPLY SUPERIOR PERFORMANCE

Technics’ superior performance is now (digital-to-analogue converter) coupled
remarkably easy to use, with convenience  with a precision optical deck assures
features like full-function remote control, high fidelity performance not available
15-step Random Access program- elsewhere at the price! Discover
ming, large fluorescent the simply superior b
function display and Auto performance of the ’2 ‘
Cue for instant starts. SLP-3 at your 2.

Technics 16-bit DAC Technics dealer today.

Technics
Hi-Fi Systems

National ® Panasonic ® Technics: are brand names of National Panasonic (Australia) Pty Limited X683
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CD PLAYER

COMPARISON

If you're thinking of buying a CD player but unsure which
brand will best suit your needs, this survey of medium-priced
units available in Australia will help you to make a choice.

IF YOU HAVEN'T found the opportunity
to visit your local record or music shop in
recent months you wouldn’t be aware of the
dramatic changes that have occurred in that
period. Two years ago virtually all you
would expect to find on the display counters
or shelves were LP records, seven inch EP
45 rpm records, a small number of half-
speed mastered and similar high quality
‘direct-to-disc’ records, as well as reason-
able numbers of pre-recorded cassettes and
cartridges. Today you will find between
10% and 60% of the rack space devoted to
the display of compact discs.

What began two years ago as ‘some low
clouds on the horizon’ has now come with
all the fury of a cyclone to change our
thoughts on how music should be played in
our homes — and those thoughts have com-
pletely altered the marketplace. As a result,
close to one in three ETI readers probably
already owns a CD player. And those who
don’t own one may well be seriously con-
templating a purchase. With this sort of in-
terest it seemed about time we undertook a
comparative review of CD players whose
prices fall in the middle to bottom end of
the market price range.

A history of differences

Over the last two years reviewers of high
fidelity equipment have taken what appear
to be two completely different stances on
the audibie characteristics of CD players.
One notable group of English reviewers and
their French counterparts have claimed that
there are significant (and sometimes even
dramatic) audible differences between dif-
ferent CD players. By contrast, a group of
American reviewers claims that they can’t

Louis Challis

hear differences (let alone readily measure
them in their laboratories).

Obviously, somebody has to be right (or
wrong!) and it requires an in-depth com-
parative review, incorporating both objec-
tive and subjective assessments, to provide
the sort of information that the intending
CD player purchaser so anxiously seeks.

From a theoretical standpoint, a digitally
derived audio input signal provided by the
CD disc should mean no loss of fidelity and
very little likelihood of modifications in the
original signal by way of frequency non-
linearity, distortion products or unaccept-
able increases in the signal-to-noise ratios.
From a practical standpoint however, much
of the testing and reviewing that we have
performed (see ETI February 1983, Sep-
tember 1983, February 1984, May 1984,
August 1984, March 1985, May 1985) has
confirmed that there are significant objec-
tive differences and generally fine grada-
tions of perceptible audible differences
between one model of CD player and the
next.

The major factor underlying these differ-
ences between one model and the next in
the first generation of CD players was the
result of frequency non-linearity, particu-
larly at the lower end of the audible spec-
trum. It was in this region that the ‘digital
resolution’ was low and the digital-to-
analogue conversion non-linearity may not
have been as good as the designers had in-
tended. Additional problems can be caused
by distortion and intermodulation products
produced by the ‘in band’ amplitude and
phase characteristics of the digital or ana-
logue filters. These are essential to avoid
‘aliasing’ problems associated with the 44.1

kHz sampling frequency. As we have noted
in objective tests, some CD players even
produce significant measurable output at
44.1 kHz which could then give rise to the
possibility of audible intermodulation
products.

There are of course many other ‘more
visible’ and technical differences between
one model and another. These do not nor-
mally lead to acoustical problems (except
where the drive motor and slide mechanism
are noisy) nor do they figure prominently in
the assessment of anybody who wishes to
buy the ‘cheapest possible player’ which
provides the minimum number of frills or
who simply wants ‘to listen to music’.

Test criteria
The objective testing which we undertook
for this review was of necessity a little less
exhaustive than the testing which we nor-
mally perform when evaluating a single
piece of equipment. The cricital tests which
I elected to perform were:
® An evaluation of the frequency response
between 20 Hz and 20 kHz, the results
presented with an expanded dynamic
range that allows you to really see the
minute differences between one player
and the next. These responses have been
analysed for both the left and right chan-
nels with the dynamic range showing
variations as small as 0.1 dB. It should be
noted, however, that you cannot hear dif-
ferences of less than 1 dB. A flatter re-
sponse and better overall linearity nor-
mally result in fewer intermodulation
products or other peripheral audible
problems. Qur previous investigations »
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have shown that most CD players exhibit
significant differences between 10 Hz and
20 Hz, a frequency region in which there
is normally little musical content.
® An evaluation of the digital-to-analogue
conversion linearity for both left and right
channels over the range —60dB to
—90 dB. We have not presented an analy-
sis over the range 0 to —60 dB as we
found no significant non-linearity in that
region. These results provide important
information on the quality of the conver-
sion linearity of the digital-to-analogue
circuitry and the associated output.
® Determination of the channel separation
at 0 dB for both left to right and right to
left channels at 100 Hz, 1 kHz, 10 kHz
and 20 kHz.
Total harmonic distortion at 0dB,
—10 dB, —40 dB and —80 dB measured
by logarithmic addition of the individual
distortion products up to sixth order.
‘Theoretical’ signal-to-noise ratio for un-
weighted and A-weighted response at
0 dB, with and without emphasis.

® Frequency replay accuracy for the 19.999
kHz test signal.
e Output impedance of headphone socket

(when provided).

e Qutput signal level for 0 dB.

® Objective lens drive system tolerance to
dirty or scratched records using a com-
mercial test disc and five special discs pro-
vided by Polygram.

These tests cumulatively provide a wealth
of objective test information facilitating a
performance comparison between each of
the six CD players.

The objective test data was supplemented
by functional data on operational features,
as well as special characteristics either mea-
sured or observed during the objective and
subjective assessments. Finally, 1 played
each of the units with the special Philips,
and selected commercial, ‘over limit’ test
discs. These are designed for assessing per-
formance with specific disc defects which
fall at the outer limits of commercial accept-
ability nominated by the Philips/Sony ‘Red
Book’.

The test results have been tabulated in
two charts, one showing the electrical per-
formance characteristics and the other the
physical and functional characteristics. This
form of tabulation provides a rapid inter-
comparison which should assist in weigh-
ing the cost and benefit achicved by
each of the respective players. These are
supplemented by frequency response
graphs and photos of the square wave re-
sponse at 1 kHz.

The objective results, with very few ex-
ceptions, reveal that the performance
characteristics of these individual players
have improved in a number of areas com-
pared with the first generation of players.
The most significant improvements are in
the cost, which is now less than half of what
it was two years ago, and in the manufactur-
ers’ acceptance that the ergonomic features
are in most cases more important than
‘visual design’ features. The following sec-
tion provides a more detailed description of
each of the players.
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The Akal CD-M88T. Solid engineering and good
performance for $699 RRP.

Square wave response at 1 kHz.
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The Hitachi DA-501. Commendable performance
and quite good physical and functional

Square wave response at 1 kHz.
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The players

We have chosen six players for our sur-
vey, and a detailed description of each
follows.

Akai CD-MS88/T

This player is a particularly neat unit and
features a small slide-out disc loading tray
located in the middle of a dark red plastic
escutcheon, which overlies the fluorescent
display module. This display provides track
number, index number, individual elapsed
time for the track being played and total
time for music remaining on the disc. The
controls provide sequential random selec-
tion using the front panel controls, as well
as the ability to select short sections for re-
peat play with the A-B sequence buttons.

The main and supplementary functional
controls are laid out on the right-hand side
of the front panel in two distinct groups.
The main controls of PLAY, FAST FOR-
WARD and REVERSE are physically large
and ergonomically well conceived, while the
PAUSE/RESET buttons are slimmer. The
supplementary controls, including’ random
programme switching with all ten numerica!
key buttons and logically annotated
switches, are located on the extreme right-

hand side of the panel and are very simple
to use. The headphone volume control is of
unusual design, but is nonetheless neat in its
appearance and is also simple to use. The
headphone socket is regrettably a 3 mm
diameter ‘mini-plug’ for which an adaptor
would be required when using most high
quality headphones. The Akai CD player is
the heaviest of the six and this extra weight
is primarily the result of the designers’
preference for strong steel and die-cast
components, in preference to plastics or ‘ex-
sert’ panel fabrication methods (see ETI
May 1985).

The inside of the unit features very well
designed printed circuit boards with neat in-
terconnections by means of ribbon cable
and plugs and sockets for main connections.
Thus the unit is easily maintained and
trouble-shooting is greatly simplified. This
particular unit has been designed for simple
integration into a residential ‘mini-system’
where its small dimensions and rugged reli-
able characteristics should provide superior
audible output from the system.

Akai experienced design problems with
its first generation of CD players. The com-
pany has made outstanding improvements
in the design of this unit to achieve a degree
of reliability which is every bit as good as

that provided by its competitors. The latest
design is based on a circuitry in which large
scale integrated circuits feature promin-
ently.

The functional characteristics of this
player, as well as the quality of the sound
that it produces are generally excellent,
with only the low level distortion character-
istics falling outside the ‘norm’ of the other
players. The frequency response is gen-
erally good, the linearity is acceptable, the
channel separation a little lower than that
provided by the other players, but it tracks
very well on the test discs and the unit is
both objectively and aurally superior to the
first generation of Akai CD players.

Hitachi DA-501

This particular player is the very latest
unit to be released by Hitachi. It features a
two-tiered layout of controls. The power
and remote control infrared sensor are loc-
ated at the left-hand side of the front panel,
with the slide-out disc tray adjacent. The
major controls, such as the very large com-
bined PLAY/PAUSE pushbutton and sepa-
rate STOP CONTROL are located at the
extreme right-hand side of the facia.

The fluorescent graphic display is located
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at the upper leve! of the front panel adja-
cent to the OPEN/CLOSE and REPEAT
buttons. This display is relatively small and
indicates play and pause, as well as track
number, index number and time in minutes
and seconds for both the track being played
or remaining disc playing time. These op-
tional functions are controlled by a small
SHIFT button immediately below the
OPEN/CLOSE button.

The other controls including SKIP for-
ward and reverse, FAST FORWARD and
REVERSE and MEMORY are located on
the bottom row of controls adjacent to the
headphone socket and its small volume con-
trol. The remote control unit is particularly
easy to use, with ten separate numerical key
buttons, and has a functional range extend-
ing over a 160° arc at distances of greater
than 6 metres.

The physical and functional characteris-
tics of the unit are excellent; my only criti-
cism relates to the application of only elec-
tronic closing of the disc tray in lieu of both
mechanical and electrical closing which

most users would prefer.

The electrical characteristics of the player
are generally good although the distortion
at low levels is moderately high and the
channel separation at high frequencies is a
trifle low. The player does not track the
black dots on the Philips 4A Test Disc
particularly well. The poor channel separa-
tion at 20 kHz and the shape of the fre-
quency response over the range 4 kHz to
20 kHz indicates that the digital filtering
used in the design warrants a closer ap-
praisal by the designers. Representative
programme material played on the Hitachi
player exhibits differences in sound quality
from that played on the other CD players
and this must be assumed to be primarily
the result of the post-digital to analogue
conversion and filter circuits.

Kenwood DP-840

This player is from the same series as
used by the ABC in some of its Sydney stu-
dios; it has apparently impressed that aug-
ust authority with its technical performance.

The front panel control system layout is
very similar to that selected by the designers
of the other units. The power ON/OFF
switch is on the left-hand side of the front
panel, the disc loading is immediately adja-
cent and the most important functional con-
trols are on the extreme right-hand side of
the front panel.

The graphic display is located at the top
centre of the front panel in line with the disc
loading tray and flanked on the right by the
large PLAY button. The display provides
data on the track number, index number
and track playing time in minutes and sec-
onds, as well as the remaining playing time
on the disc. Additional information is pro-
vided on the memory function, and two
small light emitting diodes indicate whether
the unit is in the REPEAT or PAUSE
mode.

The functional controls include a very
large and sensible PLAY button below
which are backward-NEXT, PAUSE and
forward-NEXT buttons. Below these are

the neat slider volume control for the head-
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The Kenwood DP 840. Although it doesn't have
remote control, this player is one of the easier units
to use. Priced at around $799.

Square wave response at 1 kHz.
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The Pioneer PD 5010 (BK). Good ‘no frills’
performance, without remote controi,

Square wave response at t kHz.

for $599 RRP.
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phones with a standard 6.5 mm tip ring and
the sleeve headphone socket. In the centre
of the front panel is the OPEN/CLOSE but-
ton flanked by the fluorescent display
providing details of track number, index
number, channel number and/or time in
minutes and seconds. Two additional dis-
plays provide information on whether the
repeat or pause has been activated, and on
the bottom row of controls is a display but-
ton and two memory buttons for memory
repeat and clear.

The inside of the unit features a number
of well executed printed circuit boards with
a significant number of large second genera-
tion ICs. Neat ribbon cable interconnects
the parts and full designations for servicing
or trouble-shooting are made.

The objective performance testing of the
Kenwood player revealed test results which

were generally excellent in terms of fre- |

quency response, with very good linearity
and channel separation which was good at
low frequencies but drooped at high fre-
quencies (primarily as a result of the post-
digital filtering). It showed reasonably good
total harmonic distortion and signal-to-
noise ratios. The frequency error of 6 Hz
was the highest of the players and indic-
ative of an ‘out of limit’ frequency crystal in

this particular player. The trackability on
the Philips Test Disc was passable although
the unit stopped playing with an 800 um
black dot.

This player also exhibits audible sound
characteristics which are subjectively
slightly different from the other players,
particularly with low level signals.

My only criticism of its physical charac-
teristics relates to the ‘electronic only’ clo-
sure of the disc tray. The Kenwood player
is, however, one of the simpler units in
terms of its front panel layout and is particu-
larly easy to use.

Pioneer PD 5010

This player has a frontal appearance
which is again reminiscent of the general ap-
pearance of other units, differing only in
front panel details.

The controls are laid out in two panels
with the POWER/ON/OFF button at the
left-hand side of the ‘sensored’ loading
tray. Pioneer learnt the lesson with its first
model and has now provided the highly
desirable mechanical and electrical tray
closing capabilities that most users prefer.
The open and close button is located im-
mediately to the right of the tray and the
fluorescent display is immediately to the

right of this. Unlike the other players this
unit does not provide timing data, but
only track numbers and graphical data on
the operational mode of the disc. The data
on it in the play, pause or repeat mode is
shown on green, amber and red LED dis-
plays on the front panel. While not all
users would miss these timing controls I
must admit that I did, particularly during
the objective testing sequence.

The functional controls are large, sensi~
ble and easy to use and this particular player
is the closest to a true *no frills’ machine of
all of the units evaluated.

The objective performance of the Pio-
neer unit revealed that the frequency re-
sponse is excellent up to 15 kHz and then
rolls over smoothly again, primarily as a re-
sult of the type of post-digital circuitry that
the designers have selected. The channel
separation of the unit is good and the distor-
tion characteristics are quite acceptable.
The signal-to-noise ratio of this unit turns
out to be the best of all the units evaluated
and the trackability also proved to be ex-
tremely good. Although the Pioneer has the
appearance of a ‘no frills’ machine, the ob-
jective performance and the subjective per-
formance belie its real potential which cer-
tainly impressed me.
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Sony CDP-30

This CD player is one of the latest off-
spring sired by the original CDP-101, which
was the first CD player I reviewed (and.
which we still have an example of in the of-
fice). It is smaller, neater, lighter and in
many respects more attractive than its
great-grandfather. The loading tray on this
particular unit provides both the mechanical
and electrical closer, which was the one
obvious deficiency.

The display characteristics of the unit are
in many respects superior to those of the
CDP-101, although it lacks the advantages
of the remote control unit that endeared the
original Sony player to so many of its pur-
chasers. The display also shows whether the
unit is in the play mode or pause mode and
provides data on the activation of the repeat
function when the A-B button is pushed on
the panel below the display. The functional
controls on the Sony player are the smallest
of all of the units evaluated, although the
PLAY and PAUSE buttons are large
enough to satisfy my needs.

Other facilities provided such as the auto-
matic music sensor and indexing follow the
basic approach developed by Sony three
years ago and work just as well now as they
did in the original Sony players.

The circuit designers at Sony have spent a
considerable amount of time and effort in
achieving the highest possible frequency
linearity from their players, as the level
recordings show quite clearly. The fre-
quency response of this particular player is
the best by far of all the units evaluated.
The conversion linearity over the range
—60 dB to —90 dB is also the tightest of all
the units and the channel separation of this
unit is exemplary. The total harmonic dis-
tortion figures are extremely good, once
again being the best of all the units evaluat-
ed. The signal-to-noise ratio is exceptionally
good and, with the exception of the per-
formance on the defective record test, the
characteristics of the player had a slight
edge on most of the competition.

This player did not cope particularly well
with the Philips Test Disc 4A black dot

tests, although it tracked the eccentric test
discs substantially better than does the
CDP-101. Overall, the CDP-30 performed
very well and is a credit to its designers.

The subjective performance of the unit is
in many respects determined by the choice
of digital filtering which in turn is deter-
mined by the low pass filter (LPF 301)
which provides a very sharp notch at
21 kHz. It is the high frequency phase non-
uniformity characteristics of this particular
filter which result in much of the ‘clinical
sound’ that this unit exhibits. Some detrac-
tors of this feature of the Sony circuit design
claim that these characteristics are sufficient
justification for incorporating the over-
sampling techniques and 14-bit resolution
originally developed by Philips for its CD
players and now also favoured by many
other circuit designers.

The Sony player does not provide a ran-
dom programme selection capability or a
headphone socket or a remote control, but
it is nonetheless an exciting little player
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The Sony CDP-30. The best of the players without
remote control, priced at around $529.

Square wave response at 1 kHz.
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hese beautitully crafted rack
abinet boxes will give your

. equipment a real 1st class appear-

nce:

Al aluminium construction.
Removeabie top and bottom
panels.

All dimensioning conforms to the
International Standard.
. ® Natural or black finish.

® Ventilated lid

® Deluxe brushed fnish anodised
front panel.
14 54
H10401 Natural ~ $49.50 $44.50
H10402Natural  $59.50 $53.50
H10403Natural  $69.50 $62.50
H10411Black  $55.00 $49.50
B H104128l0ck  $65.00 $68.50
g. H10413Black  $75.00 $67.50
L1 [ ] ]

STANDARD DESOLDING
| PuvP
Light weight, powertul suction. tefion
tip. Replacement tips tetlon and
ceramic Length 195mm,
o Tmam $15.95

MINI DESOLDERING
e Pump
Light weight, powertul suction, tefion
_.llp Replacement tips teflon and
ceramic. Length 165mm.
$14.95

WMBca vi125
i DELUXE DESOLOERING
PUMP

Light weight, non conductive.
.powedul SUCHion, ceramic long ie
.lnp. One of the best in the business

Length 210mm., replacement tip

__ ]

KEYBOARD AND CASE
A styhstic low profile case 10 give
yout system the professional look it
deserves. Comes with an aftached
encoded, paraliel output k rd
and provisions for 2 x 54" stimhne

$249

=COMPUR080T

Simply key in a fist of commands to

leps? Forward, backward. leftright
turn, lef/right curve, robot norses,
. flashing hgbts and a multi speed
earboxt

o

RLEC SUPER TOOL
versatile 12V electric tool for.
Sanding

perates on safe, low 12 voits from
ains electnicity via AC adaptor
upplied). Light and easy 10 handle
th touch swatch and lock for
ontinuous running High torque
motor, 10,000 R.P.M Can dnll 2mm
holes in steel. 2 yea# guarantee
ontents:
12V Super Tool
Plugpack AC adaplor
1 sphencal milling cufter
1 wire brush
1 gnnding wheel
4 dnll bits_ 0.6, 0.8, 1.0, 1.2mm
Set of 5 chuck collets
6 eraser sticks
Instruction sheets

Wca 712300 ﬁa.ss
L [T ][]

FREE STANDING, FOLD
@ UP MAGNIFIER
acconomcally priced “hands free”
magnitier, lets you take care of all
[l those tricky fine detailed jobs so
. often encountered in electronics. or
any of many other practical uses
such as home, work, hobbies etc
I cCa. T12083 $11.95

NEW SLOPING CASES

Plastic with metal front panel,
. available in two sizes:

Cat. H10450 190x120mm $11.95

Cat  H10455 256x185mm $19.95
. {measurements are approx. oni

AN

P
STROBE LIGHTS 12V
vailable i 3 colours. red, biue and
[l yel'ow. These units have a magnetic
base and are fitted with 4 metres of
ble terminating in a cigarefe
hter plug Ideal for displays,
. parties, atenbon getting. motonng
emergencies/breakdowns efg.
sc. Cat. No.

Mo Ats046

heck the features and the value
[l for money of this stylish new

odem phone...

Speaker Phone with Built-in

Amplitier for Detecting Busy

Signal dunng commurnication.

AutoManual Answer, Manual

Onginate, Auto Disconnect.

Carner Detect Indication. 20

gamones'(each with 18 Digits

apacry} for Auto-draling.

BELL 103 CCITT v21

Compatidie.

300 BPS Full Duplex.

Last Number Redial

Pushbutton Keyboard.

Voilume High or Low Conirol,

FCC Approved Direct Connect.

“In-use” Draling Indicator.

at. X19105 Normally $199

Save $251 only $174

B (ot Telecom approved)

Low duai cone, wide range.
200mm (8in.). Ideal for public
. adadress, background music,
[ Tremendous Value at these
prices!

Scanner's World

. Computer Progects Vol. 1
Lab Notes and Data
Electronics it's Easy Vol.1
Etectromcs It's Easy Vol.2
Test Gear Vol .1

B Test Goar Voi.2
Test Gear Vol.3

. Top Projects Vol.7
Top Projects Vol 8
Top Projects Vol.8
Top Projects Voi.10

ETt Circuns Vol.1
as ] ETI Circutts Vol.2

ET Circuits Vol.3
EN Circutts Vol.4

Circunt Techniques Vol .3
{l Circunt Techniques Vol.4
. How 1o Buiid Electronic Games $3.95
Electronsc Projects for Cars
Project Electronics $4.75
Radio Expenmeniers Handbook $7.95
Electromics Projects to
Young Scientists
Computers and Computing
Year Book $4
.Comwlavs and Computing Vol.3
34

omputers and Computing Voi.4
$595

.How to Buitd Golid and Treasure
Detectors $3.95

$3.95

ESK MOUNTED
8 | AMP MAGNIFIER
his unit magmﬂes any object under
clear cool fluorescent light. The
. magnification is the maximum
obtainable (lens 127mm diameter
vex 4 Dioptres. focal length
. 54mm) consistent with minmum
distortion and eyestram and good
oft-angie viewing. It is NOT cheap,
it then again it will definitely last a
letime {1 is buift ke a Rolls Royce!
. Spare fluoro tubes are available
om electncal outiets. If you have
roubie with fine PCB work or
. component identification but stilt
] wanl both hands tres, this is for you.
ECHNICAL INFORMATION
umination: 22W Fluoroscent
. aight: 81.6K
sterat Extenslon: 254mm
. ‘ertical Exiension: 254mm
xing: Heavy table base (grey)
with two chrome pilated
fiexible arms.

SOLDERING STATION
. The WTCPN Fealures:
® Power Uit 240 V AC
. Temperature controlied on,
24V AC
. ® Flexible siicon lead for ease of
!

56
[l © Can be left on without fear of
damaged tips!
The best is atways worth baving
W cat. T12500

& Ty case
. A must for all techmicians, hobbyists
and handy-men. Features clear
plastic lid so you can fell al a glance
. the contents, up to 48 compartments.
l adustable 1o suil your needs
A place for everything and
everything in its place!

B ca H10429
1 1]

DIALLERS

. Tired of old fashion dialling and
re-diailing engaged numbers?
These convenent push button

[l dialiers Inciude last number redial
{up 10 16 digits) and instructions for

. an easy changeover

0 MS SPEAKERS
[l tnciuding boxes!! At this price you
. can attord 1o put a set of speakers 1n
very I
nmensions. B 475 x W 245 x D 200mm

= 4% DIGIT LCD
NIVERSAL COUNTER

Low Power
High Count Rale
4.2 digit counter offenng
counting to 20,000 units at rates up
[ to 10MHz. The low current
onsumption makes it i|deal for use

typecal consumption 1mA), and
ogrammable decimal points
. Standard controis are all TTL/Cmos
ompatible and mciude Reset,
Count. Inhitxt. Store, Leading Zero
. lanking, ‘Carry Output. The count
nputis protected against accidental
overioad. Supplied complete with
mounting kit and connectors
PECIFICATIONS:
. Supply Voltage: {5.5V Abs. Max }
7.5-15v

Typicsl Current Consumption: tmA
ximum Count: 19999
Max. Counting Rate: 10MHz

[l ™ state of the antin pest controi
. Pertect for keeping the fiies away
t your summer Bar-B-Ques and
he mossies away after sunset!
. Further more, no dead pests to
spose of. no toxic chemicals,
aintenance tree, ecconomical
. {approx. 2¢ a day) and covers an
area up 10 2,000 sq.i. Simply plug it
. n and enjoy a clean pest free
nwroment. Pertect for the home.
apartment, restaurant, school, office

METEX 3800
MULTIMETER
B This instrument is a compact,
. m?ged. battery operated, hand heid
3 '/2 digt muttimeter for measuning
OC and AC vottage. DC and AC
current, Resistance and Diode, for [} ..

Horizontal Buss
- Cat. H19125

Verticat Buss
B ca H19130 $39.50
Pad Hol
g G Te1ds $39.50

- HAT ;A RAi Nilli'-l

$39.50

]
® Hgh Surge Voltage protection
S QP T
© Diode tasting with 1 mA fixed
current
| ]

HORWOOD ALUMINIUM
@ CASES
We have a full range of
B quality Horwood cases.
Cat.No. Dimensions Price
H10382 3xdx2”
H10383 3ndx3”

B H10384
H10385
H10386

testing Audible continuity and
B iransistor hFE. The Dual-siope A-D
Converter uses C-MOS technology
for auto-2eroing. polarity selection
. and over-range indication Full
overioad is provided, It i1s an ideal
. Instrument for use in the field,
laboratory, workshop. hobby and
() rome appiications

® Single 30 positon easy 10 use
rotary switch for FUNCTION and
RANGE selection.
12" hugh contrast LCO
Automatic over-range indication
with the “1” displayed.
B ¢ Automatic polanty Indication on
ranges.
© All ranges il
. Automatic “ZERO" of all ral
without shor circut except 200 ohm

[ [ []
(1]
protected plus

Range which shows “000 or 001°

. @ Audible Continuity Test

® Transisior hFE Tesl.

B speciFicaTiONS
Maximum Display: 1939 counts -
31722 digtt type with automatic

. polarity Indicabon ...
Indication Method: LCD dispiay. -
Measuring Method: Dual-stope in
A-D convunoll S{:.mn p
Over-rangae Indication: 1" Fiqure

. only in the disptay. ...
Temperature Ranges: Operating
0-C1o +40-C
Power ly: one 8 volt battery

.(006P or FC- 1 type of equivalent)

Q93 §$79.95



B FREQUENC Y RESPONSE: High-level inpui: 15Hz

THE BRILLIANT

SERIES 5000

INDIVIDUAL COMPONENTS TO
MAKE UP A SUPERB HIFI SYSTEM!

By directly importing and a more technically onentated
organisation, ROD IRVING ELECTRONICS can bring you these

Here Is a simple model train control
. for those enthusiasts who desire

IR something bertet than the usuat

rheostal control. It provides much

mproved low s| performance

peed
products at lower prices than their competitors. Enjoy the many ][l and is lully overload protected, yet .

contains relatively few
componenets. Best of all, you don't
R 429 1o be an electronic genius to
.. construct it. (80TC12) (EA Dec '80)
Cat. KB0120

other advantages of RIE Series 5000 kits such as “Superb Finish™
front panels at no extra cost, top quality components supplied
throughout. Over 1,000 sold!

For those who haven't the time and want a quality hi-fi, we also
sell the Series 5000 kits assembied and tested

$34.5
SEAEENERERER

POWER AMPLIFIER

WHY YOU SHOULD BUY A “ROD IRVING ELECTRONICS”
SERIES 5000 POWER AMPLIFIER....

® 1% Metal Film resistors are used where possibie.
® Alumimium case as per the original article
® All components are top quality.
® Over 1000 of these kits now sold.
® Super Finish front panel supplied at no extra cost
Please note that the “Superb Quality” Heatsink for the
Power Amplifier was designed and developed by
ROD IRVING ELECTRONICS and Is being supplied to other kit
suppliers.
SPECIFICATIONS: 150 W RMS into 4 ohms
POWER AMPLIFIER: 100W AMS into 8 ohms {+ —55V Supply)
FREQUENCY RESPONSE: 8Hz 10 20Hz +0-:.0.4 dB 2.8H2 to 65KHz,
+0=3 dB. NOTE: These figures are determined solely by passive filters
INPUT SENSITIVITY: 1 V RMS for 100W ouput.
HUM: 100 dB beilow fult output (flat).
NOISE: 116 dB below tull output (flat, 20KHz bar\dwvdlg&.o
2nd HARMONIC DISTORTION: -0.001% at 1 KHz (0.0007% on Prototypes)
at 100W ouput using a + =56V SUPPLY rated at 4A continues :0.0003% lor ali
trequencies less than 10KHz and all powers below clippmg,
TDTAL HARMONIC DISTORTION: Determined by 2nd Harmonic Distortion
{see above)
INTER‘M?DULATION DISTORTION: 0.003% at 100W. (50Hz and 7KHz
mixed 4:1).
STABI : Unconditional.

Cat. K44771

ELECTRONIC

@ MOUSETRAP

This clever electronic mousetr
[ [ | disposes of mice instantly and
mercitully, without fail, and resets

away with the cheese again!
ET1 Aug '84) ETt 1524

ey

2
[ 1]
EPROM PROGRAMMER
an

BB Eprom Programmer suitable for
271672758 Eproms
{EA Jan.'82) B2EP1

Normally $339, now only $319 == Cat. K82013

Assembled and tested $499
packing and post $10 an

PREAMPLIFIER

THE ADVANTAGES OF BUYING A
“ROD IRVING ELECTRONICS" SERIES 5000
PREAMPLIFIER KIT ARE....
® 1% Metal Film Resistors are supplied.
® 14 Metres of Low Capacitance Shielded Cable are supplied
(a bit extra in case of mistakes).
® English “Lortin" switches ae supplied (no substitutes here.)
o Specuallx imported black anodised aluminium knobs.
Available Assembled and Tested. (We believe that dollar for
dollar there is not a commercial unit available that sounds as

goodl)
PECIFICATIONS:

(Including Textool Socket)

| .
ENER TESTER

A simple low cost add-on fof your

[ [ |
@ads out the zener voltage directly
.. on your multimeter. It can also checl
LEDs and ordinary diodes.
BB ETMay83)ETI 164
Cat. K41640

130KHz, 4+0.~ 108
Lowe-Level iInpuf S 10 RIAA eqt +=0208
DISTORTION: 1KHz «0.003% on all inputs (Wit of resolution on measuning
equipment due to noise limitation).
S/N NOISE: High-Level input. master full, with respect 10 300mV input signai at
full output (1.2V)-92dB tat :100d8 A-weighted, MM input. master full, with
respect 1o full output {1.2V) at S mV input 50obms source resistance connected

IDEO AMPLIFIER
Bothered by smeary colours, signal

+86dB N1aV/'92dB A-weighted MC input. master full, with respect to full output .. beats ar\dtzF interference on your .

{1.2V) and 200uV input signal: »71dB fiat »75dB A-weighted.
Cat. K44791 Normally $289, now only $279
Assembled and tested $599
packing and postage $10
AEEEEEN NN NSNS EEEEE R Pove s derved

A Aug '83) B3VAB
.. Cat. K83081
]

computer dispiay? Throw away tha

cheap and nasty RF modulator and
5@ a direct video connection

instead, it's much better! The Video
mpitfier leatures adjustable gan
ind provides both normal ai

THIRD OCTAVE
GRAPHIC EQUALIZER

SPECIFICATIONS:

BANDS: 28 Bands from 31.5Hz t0 16KHz.

NOISE: «0.008mV, sliders at 0, gain at O(=103d80).

20KHz BANDWIDTH DISTORTION: 0.007% at 300mV signal,
sliders at 0, gain at 0, maximum 0.01%, sliders at minimum.
FREQUENCY RESPONSE: 12H2=105KHz, +0,=1d8, all
controls flat.

BOOST AND CUT: 14dB

Cat. K44590

0 V/t A FULLY
BB PROTECTED POWER
i suPPLY
he last power supply we did was
he phenomenalty popular ETI-131
. This low cost supply features full
protection, output varation from OV
1 Unit .. $199 0 30V and selectable current hmit.
2 Units ... $389

packing and postage $10

Both volatage and current metering
. 18 provided. (ET) Dec.'83) ET1 162

itseft automatically. Theyll never get

multimeter. This checks zeners and

00 BAUD DIRECT

CONNECT MODEM oo
Modem? What do | want with a

|
IR modem? Think of these ..
d 3
W S o toppy discruse I

your telephone to access one fof
the cost of a call 17
Bored with your old UO?'IMS?
Download hundreds of free
programs.

® Want to get in touch with lellow
BB  computer enthusiasts? Use [ ] ]

"electronmic mail

® Ever used a CP/M system?

BB crP-005? UNIX? Well a modem [l

. . will make a your computer a ..
remote terminal on some of the
most exciting Systems around.
.- Save on ready built modems. ..
Cat. K97050 599

HH PARALLEL PRINTER

SWITCH

Tired of plug swapping when ever

I you wani 1o change trom one printer [l
1o another? This low-cost project
should suit you down to the ground

.. it lets you have two Centronics-type .

- . printers connected up permanently, -

50 thai you can select one or the

other at the fhick of a switch.
BE (ET1666, Feb '85)

Cat. 46660

s69.50
n

LOW OHMS METER
How many imes have you cursed
your Muttimeter when you had to
measure a low-value resistance?
Well with the “Low Ohms Meter" yo
BB can soive those oid problems andin i}
lact measure resistance from 100
.. Ohms down to 0.005 Ohms
(
1] Cat. K
]

ETINov. 81) ETI 158
. K41580
[ | ]

4

RADIOTELETYPE
CONVERTER FOR THE 1]
MICROBEE s
Have r computer print the latest

news from the international

shortwave news service. Just hook '
up this project between your short

MicroBee paraliel port. A simpie bit

of software does the decoding.

Can be hooked up to other
omputers too. {! Apr.'83)

T Rl $19.9 1]

NSEEEEEEDEEEEES

BN capiGnmonkiLLER  HE
Most car buegulav alarms are easily

- . circumvented, but not this cunning ..
“ignition Killer". This sneaky
antitheft device uses a 555 timef to
place an intermitent short circuit

cross the points. Until disabled by
I s hidden switch the circunt 1 ]

tfectively makes the car
uhdnveable -— a sure deterent to

B 1hevest{EA Feb. 84) 84AUT BE

B Ca xss010 $16.95 B
Our kit includes the box!)

t

ELECTRIC FENCE

Mains or battery powered, this
electnc fence controller 1s both
Inexpensive and versatie. Based on
an autormnative igintion coil. |

should prove an adequeate
deterrent to all manner of livestock
Addrtonaily, its opefation comtorm
1o the relevant clauses of Australlan
Sind 3129. (EA Sept '82) 82EF9

Cat. K82092 $19.5

[SFad
FUNCTION GENERATOR
This Function Generator with digit;
readout produces Sine, Tnangle
and .are waves over a frequency
range from below 20Hz to above
160HZ with low distortion and good
enveiope stability. Il has an inbuilt
lour-digtt frequency counter for east
and accuracy ol frequency setting.
(EA Apnil ‘82, 82A03A/B)
Cat. KB2040
Cal. K82041

ELECTRONIC
WATT METER

This unit will measure the power
consumption of any mains
appliance with a rating up to 3
kilowatts, 1t makes use of a special
op amp called an ‘output transcon
ductance amp’ or OTA for short
(EA Sept '83) 83WM8

Cat. K83082

TRANSISTOR TESTER

1000's SOLD

Have you ever desoidered a suspect
transistor, only 1o find that it checks
OK? Trouble-shooting exercises are
often hindered by this type of false
alarm, but many of them could be
avokded with an “in-circut’
component tester, such as the EA
Handy Tester. (EA Sept '83) 83TT8

$17.9

LAB SUPPLY

wave recewers audiooutputandthe | [ll Fully vanabie 0-40V current imited ]

0-5A supply with both voltage and
current metedvT\% (two ranges

0-0 SA/0-5A) This employs a
conventional series-pass regulator,
not a switchmaode type with its
attendant problems, but dissipation
1s reduced by unique relay switching
system switching between laps on
he transtormer secondary.

(ET1 May'83) ETI 163

Cal. K41630

This 12 240 Vinverter can be used
lo power up mains applances rated
up to 40 W, or to vary the speed of a
tumtable. As a bonus. it wil' also

e
010D uf

on. (EA May 82) 821V5
al. K82050

1S

MOTORCYLCE
B NTERCOM
OVER 300 SOLD!
BB Motorcyciing 1 fun, but the
.. conversation between ndef and
passenger is usually just not
possible. But build ths intercom al
.. yOu can converse with your
passenger at any time while you ar
on the move. There are no "push-!
Bl talk” buttons, ad‘usrable volume and i}
it's easy lo budd
BB (€ Feb.84) 8aMC2
Cat K804020

MICROBEE SERIAL-TO-
PARALLEL INTERFACE

Most microcomputers worth
owning have an 'RS232" connecto!
or port. through which serial
commumications {inputoutput) Is
conducted Itis a convention that, foi
fisting on a pninter, the BASIC LLtS'
of LPRINT command assumes a
printer 18 connected to the RS232
port. Problem is. senal interface
panters are more expensive than
parallel ‘Cenironics’ interface
printers . Save mone buidi
ths interface. (ET1 J )E‘I’I’?7

Cat. K46750 $59.0 ]
EREEEEEEEn

WBE BHANCER ;

4

e

VIDEO ENHANCER
100's SOLD

Like tone controls in a hi-fi ampiifie
touch up the signal with this Video
Enhancer. (EA Oct '83) 83VE10

Cat. K83100

ww BATTERY

VOLTAGE INDICATOR
Knowing your baftenes are about lo
give up on you could save many an
embarrassing situation This simpl
low oSt project will give your early
warning of power failure, and make:
a handy ynner’s project

ET1 280, March '85)

Cat. K42800

Wl TEMP PROBE

Can measure temperature from -50-
10 150-c. It simpty plugs into your
muttimeter - great {or digital
multimeters Accuracy of 0.1«

DUAL TRACKING

Bl POWER SUPPLY

Buiit around positive and negative 3-
Terminal Regulators, this versatile

.. dual tracking Power Supply can

. . protected against short circusts.

provide voltages up 10 2A In
addition the Supply teatures a fixed
+5V 0.9A output and 18 completely

overloads and thermal runaway
gaA March 82) 82PS2
t K82030




i BIPOLAR PROM

PROGRAMMER
. Every digital workshop should have ;fg:(?lg%%E
lar tusible-link PROMS like the --B‘l"d a low cost parabola, along with
8087288, 82523 & 825123 etc a high gain headphone ampiifier to
heip when listening to those natural
$49.50 ..adwnios such as babbiing brooks,
SINging birds of perhaps even more
sinister noises. The current cost of
‘componenets tor this project Is
around $15 including sales tax, but
. -.nm the cost of batteries or
headphones (EA Nov.'83) 83MA11

* SRS \

= :
B8 MICROBEE ENHANCER 1

This tolally amazing kit for the
Microbee is 8 must for all
Microbee owners/users!

. Most expansion units up to this time

offered at best onty one or other
features; and this made itémpossible

$14.95 B0 run. tor example, complex sound

PHONE MINDER
Dubbed the Phone Minder, this
[l handy gadget tunctions as both a
bell extender and paging unit, or it
can perform eithef function
.scpavalely. (EA Feb.'84) 84TP2 -

Cat KB4021 $27.50

DEDEEEEEESENE VO'CE OPPERATED
RELAY
EA’s great Voice Operated Relay
can be used to control a tape
racorder, as a VOX circuit for a
transmitter ot to control a shde
projector. (EA Apr '82) 82VX4

8 cOMPUTER DRIVEN
RADIO-TELETYPE

TRANSCEIVER
MllKere’s what you've been asking for, i}
a full trasmit-receive system for
computer dnven radio teletype
.slaﬂon The software provides ai
.me latest “whizz-bangs” like
spit-screen operation,
automatically repeating test
. message, printef output and more.
The hardware uses tned and proven

] EA AM STEREO
DECODER

AM stereo is now broadcast in
.wﬁh the popuiar Mircorbee. tips are
avaiaibie on interfacing the unit to
.o'her computers
gﬂ Nov, 84) ETI 755

at K47550 $139.00

PH METER KIT
Buid this pH meter for the swimming [l
.pool season is here againt From

Swimming pools to fish tanks to

gardening, this pH meter has many
.apohcanons around the home. This

unit features a large 3 1/2 digit hquid

B8 5ypLFER

Employing Hitachi Mostets, this
power amplitier features a ‘no
compromise’ design, and is rated 10
deliver 150 W RMS maximum

and leatures extremely low
harmonic, transient and
intermoduiation distortion,
ET1 477 (ET) Jan '81)
Single module only)

Cal. K44770

01 pH units, making it sutable for
use i the laboratory as well

B EA Dec 82) 82PH12
Cat KB82123

Plus transformer PF4361/1 $49.50

150W MOSFET POWER

AMPLIFIER

Here's a high power, general
purpose 150W Mosfet Power Amp
Moduie! Surtable for guitar and P.A.
applications and employing rugged,

300w “BRUTE"
AMPLIFIER

The “Brute” develops 300W into 4
ohme, 200W Into 8 chmst
For many aduio applications there’s
no substitue lor sheer power - low
.emcaency speakers, outdoor sound
.sys(ems, or maybe you like the fuil
lavour of the dynamic range
atforded by a high power amp,
Whatever your requirement - this

s79.50 @
Pius power supply (NG trans) $49 .

SUpST r module should fill the
(Em"e%) {ET) Feb '80)
Cat K44660 $89.50
. (Heatsink not included)

n PLAYMASTER 300 WATT

AMPLIFIER
This module will deliver up to 200
@ ransinoan8ohmicad anduptc [
300 watts into a 4 ohm load.
.Complehensive protection s
included and a pnnter circuit board
brngs It all together in a rugged
.aasy to-buikd module. It can be built
in either tully-complemetary or
.quasc~comnlemnlary versions, so
output transistor shortages should
be no problem at all.

AUDIO TEST UNIT

Just about everyone these days who

has a stereo system aiso has a good
assette deck, but not many people

are abie to get the best pertormance

from it. Our Audio Test Urit aliows

bias for oplimum trequency
esponse for a given tape or

which tape 1s best lor your recorder.
[81A010) (EA Oct '81)

Cat KB81101

y0u t0 set your cassette recorder's [l

allernatively. it allows you to find out [l

eftects mingled with speech. The
Enhancer 1 will do all this and much
more as well. Itis quite amazing how
much has been shoe-hormed into
s compact unit

The Enhancer 1s’ many powertul

..'ealures inicude.

® Two ATARVCOMMODORE/
COLECO/SEARS type joystick
INputs.
Two TRS COLOR COMPUTER
type joystick inputs.
Allows the connection of Touch
Pads, Paddies, Proportional
Joysticks, Trakbails, Mice,
temperature senors, ights level
sensors, transducers, etc, etc!!
A 4 voice music/sound effects
sythesizer,
Areal bme clock.
Unlimited vocabutary speech
synthesizer (option)
Parallet pnnter interface (option)
A built-in speaker with volume
control.
Listings of all necesary routines
for use,
An impressive demonstration

ogram packa?e
patible to all Microbees,

Dignal recording and playback of
speech and sound
An B channel analog to digial

converter with vaniable voitage or [l}fll HEADPHONE AMPLIFIER Il ;gs« ang");'ou can modulate the load

variable resistance type analog
Inputs and also user selectable
resolution from 1 10 9 bits.

A aigrtal to analog converter with
seictable resolution from 1-8 bits.
Allows automatic data acquisition

and logging.
S5 digital input ines, 4 digital ouput
hnes
A voice input channel,
A 40 pin experimenter socket with
all B analog #nputs, 5 digital
inputs, 4 digital ouputs. 3 58 MHz
buttered clock, sound output {so
that you can play the sound
effects through your HI F1), 3 high
resolution voltage comparators,
DAC output etc

The amazing Microbee Enhancer is

available exclusively from

Rod Inving Electronics

Cal.

L]

GENERAL PURPOSE
AMPLIFIER CLASS B

One of the handiest "tools’ for the
alectronics expenmenter 1s a
genuine purpose audio amp. This
module will work from a wide range
of supply voltages, has good
sensilivity, (s robust and reliable
easy 1o butld too! (ETI 453)

(ETI April ‘80)

50 W AMPLIFIER
MODULE (ETI 480)

Cat, K44880

Heatsink optional extra)
100 W AMPLIFIER

MODULE (ETI 480)
a1, K44801 $29
Heatsink optional extra)

MUSICOLOR IV
. Add excitement to parties, card

nights and discos with EAs
Musicolor IV hight show. This 1s the
latest in the tamous line of
musicolors and it offers features
such as four channel “color organ
plus four channel hght chaser, tront
panel LED display, internal

BB icrophone, single sensitivi

EFFECTS UNIT
. . An “gffects untt” that can create
phasing. Hanging, echo, reverb and

PRACTICE WITHOUT ANNOYING
THE FAMILY!

If you play any type of electronic
instrument this headphone ampiitier
will surely interest you, It will let

you practice lor hours without

Il STEREO ENHANCER

. The best thing about stereoc is that it
sounds good' The greatest stereo
hu-fi system loses ifs magnificence #f

. the effect is 50 narrow you can‘t hear
R This project lets you cheat on
being cheated and creates an
‘enhanced stereo effect’ with a small
unit which aftaches to r amp

I (ET1 1405 ETI, MAR '85)

IGNITION SYSTEM
Get sure staris every ime and no.
]
. maore glow plug burnouts on your
model engines
ETl June83) ETI 1516

[ 1] &al. 55160

ELECTRIC DUMMY LOAD
B With this unit you can test power
supplies at currents up 1o 15 Amps.

amic 1ests
(ETI Oct.'80) ET! 147
Car K41470

. -upsemng the household,or you can -.

use it to monitor your own
insirument in the midst of a rowdy
am session (EA Feb.'84) 83MA11

] Cal. K83011

GENERAL PURPOSE
PREAMPLIFIER

A general purpose stereo

preampiifier using a single LM3821IC [l

T1445) (ET1 juty 76) .

which can be tailored for use with
magnetic pickups, 1ape recorders of
microphones bg changing a few

. components (|

Cat. K44490 $8.95

100w SUB-WOOFER
AMPLIFIER
Capable of up to 120 wans RMS into

spectfically designed for use as a
sub-wooter driver amplifier in 3
in-amped hi-fi system it uses four
power Mosfets for ed, reliable
operation, (EA Ju!y"'??) (82PAT)

SERIES 4000

STEREO PREAMP

This high performance pro is
designed to compiement ETl's

60 watt low distortion ampiifier
module and forms part of a compiete
sterec system, the "Series 4000
project (ET) 471

(Top Projects Vol. 6)

Cal K44710

$20.95 g ™

MULTI SECTOR ALARM
STATION

The Christmas season always
brings with it an increase in home
burglanes. so nows the time for
installing secunty equipment,
Relieve the boredom, save money,
and at the same time protect your
home from intruders with this up-to-
the-minute burqular alarm system.
Its easy to buid. costs less than
equivalent commercial units, and
teatures esght seperate inputs,
individual sector control, batiery
back up and setf-test facility
Specifications;
@ Eght sectors with LED status
indication
Two delayed entry sectors
Vanabie extt, entry and alarm
ime seftings. entry delay vanabie
between 10 and 75 seconds exit
delay variable between 5 and 45 [ ]
seconds; alarm time vanable
between t and 15 minutes
Resistive loop sensing: suils
both normally open and normaily
closed alarm sensors.
Battery back-up with in-butt
charger arcurt,
® Buift-in siren dniver.
Complete kit including deluxe
prepunched metal work and
electronics for only. ..

.- can provide smooth dissolves from

[ HUMIDITY METER
his project can be built to give a
adout of relative humidity either oy
a LED dot-mode dispiay or a
conventionat meter. In addition it
can be used with another project as
a controller 1o turm on and off a water
st spray in a hothouse, for
exampte.  (ET) May '81) ETI-256
(Inciudes humedity sensor $19.50)

CUDLIPP CRICKET
A tascinating Electronic Cricket with

. Just two ICs. The Cudlipp can bew‘ . . .
used 10 home._ othce etc!

B Grea 'uﬂ‘f?e’f‘é'eb '82) aziez

@ C K82022 12.00

CYLON VOICE

Have your voice transtormed into

I hat of the sinister sounaing Cylons. [ lJER

Great fun and scary! (EA Jan 81)

SLIDE CROSS-FADER

Want 1o put on really professional

shde show? This shde cross-fader

one projector o another, initiate .
shde changing automaticatty from
an in-built vanaibe timer, and
synchronise shde changes 1o pre-
recorded commentary or musi on 8
tape recorder. All this at a cost far
less than comparable commercial
units (EA Nov.'81) 815511

Cat K81110 $85.00

BANKCARD

VISA

MASTERCARD

SIGNATURE

NAME

ADORE SS

ET( 12/85 oare

EXPIRY DATE
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$1.80 P
$1.95

$5.90
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# LOCAL BURGLAR ALARM
B CONTROL PANEL

rotect your home over the
holidayst The odds against you
increase dramatically during the
festive season, 8o now | the time
to instalt & security system,
especiatly while they are this
eap!
Adjustable ext/entry time dell
and alarm time (avouds
unnecessary noise pollution}
12vDC 1
Prowvision for battery back-up.
Tamper switch
Optional outputs: Sirens, bells,
ticodiights, automatic diallers.
tape recordings, closed circull

., eAC.
Accepts N.C. and N.O.
detectors such as infrared.
microwave, ultrasome, wireless.
vibration sensof, magnetic
switch. door mat, smoke
detector,glass breakage sensor
button etc
Normally $93.95

NOW $79.95

23238

-3 3:3]

"
e
~
o
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88

MSMS5832 BACK IN STOCK!
19 104

$12.50 11.50

8000 SERIES

Ic SPECI@LS!

NOANGOGN DDA ==
BLLBLBELREILLE

PNPBUERO W= > = =
B3855388888858+

&8

C STORAGE CASE
lectro static charge proof plastic
IC case with conductive sponge.

RITRON KEYLESS
B PAR ALARM
he first shipment sold out
mmedialely to the Irade. They didn’
a @ach our own retail stores!
Activaled and disarmed b
ignition key,so you never
1o furn it on.
Multi-function, bust in siren or
external siren. car signal hom
outpul.
Easy to mnstall. no door
switch required
Automatic reset after 60
seconds
(avords nosse pollution)

get

égv!lgcltj va'v’uga’la %hospov bronze

t == RODIRVING

® ELECTRONICS?

We now have computer chess
. games! Excellent presents for
. chess enthusaiasis or the whole

RAVEL MATE
Worlds most compact sensor
chess
Ilgeal teacher of strong opponent.
Turn orvoff anytime. It remembers
positions for up 10 one year.
Plays tor over 6 months on 3AA
batteries.
Knows ail the rules and will not
accep! fllegal moves
Low cost. 4 powerful skill leveis
Estimaled 1,400 Elo

Cat. C30000 $99

LECTRONIC CHESS
MK10
treamline design tabletop chess
New 8 level program trom
beginners 10 experts,
igeal feacher or strong opponent.
Turn onsotf any time. @ year
memory.
1,000 hours play with JAA
batteries,
Optional mans adaptor avainable.
Take back moves, venty, soive
problems to mate in 3 and beyond.
Player vs player mode, thinks on
opponents lime, budt in opeming
fibrary
Beginner to expert, Estimaled
1,500 Elo.
() MX10 ofters so much for 5o littlet

Special sensor protects Stereo ..

or CB.

Normaily $39.95
NOW $29.95

IDRANGE HORNS
Use these quality, all metal, Piezo
-rwmers for great top end sound in
ur band speakers, disco sound
ystem, eic. Rated al 30 watts AMS,
n a system they will handle over
00 watts AMS.

8W, 8ohm, aluminium or plaslic,
Normally $9.50

luminium Cat. C12015

lastic Cat. C12010

-9

19 10+
$14.95 $13.95

RY?J;A_LS SPECIALS
nme c’'s. We just have too
any in stock!
Description Cat.No.1-9
-z Y11000$7.
1.8432MHz  Y11003 3%
Mi

SWIVEL BASE
Makes hfe easy!

S#

22

OMPANION 11
SciSys No.1 sefling full size
computer!
Very strong chess program,
9 levels with special zero level lor
INNers
Ideal teacher or formidable
ent.

N 5

;um on/oft anytime. one year
memorz
6 months play on 3AA battenes or
1’puonal mains adapter available.

‘ake back moves, verty, sotve
problems 1o mate in 4 and beyond.
Playet vs, player mode, thinks on
opponent time, built In opeaing
library and strong end game.
Beginner through club larel o
expen. Estimated 1,650 Elo.
at. C30004 $199

ENERENEREN
EXPRESS 16K

stant response hand heid chess
omputer.
® Instant response - uses

opponents thinking time 10 prepare
nstant rephes to severat alternative
opponent moves,

Strong program beats 90% of all
chess players (estimated
Sc1Sys-Elo 1800.)

Automatic Display Move function
Extra flat. High-value metathc
hnish,

Fasi 8 MMz 16K chip

17 playing levels 1 beginner,

B casuais, 6 club, 2 special
(analysis and problem 10 Mate in
ten moves)

Very long battery lite, 1000 hours
ptaying, one year memory.

1

B yiCAD BATTERIES

. Save on carbon batternes with Ihese
Appoton Nickel cadmiums,
Rechargeabie up to 1000 tmes!
1-9 10+

YwoN©

@ SATOK AN1327
SAX50 TDK A11329

B Saxo0TDK A11332
AC60 TOK A11335
MAC90 TDK A11337
MARG60 TDK A11340
ARS0 TDK A11342

PAPAL LD BUNLNNS
mwmmwmwwmgowm

ConowbpoN~

833
888

NICAD CHARGERS
$24

Wae hear on the grapevine that all
luture instailation will use the
. U.S.A type of plug and sockets for
ommunicstion lines.

B 7L EPHONE CURL CORD -=
US piugto U S. plug
Replacement hand sel cord
Length 4 § melres
Colours’ cream, dark brown

at Y16022

plug 1o U S. socket
Length 10 metres
Cream colour cable

| W ca vicors

remendous Valuel Dimensions
480 x H 134 x D 250mm. . Rec.

$44.95 gl cai a1006

retal

[ [ ]
B RITRON 1
Our mosi popular model in a steel
B cabinet to minimise R F L,

terference.
i 1]

Green, Cat. X14500 $199
s

Amber Cat, X14500

B8 VIDEO PROCESSING

CENTRE
Combination stabilizer, enhancer
istribution amplifier, RF convert,
AR designed to enchance all recordi
s. Will handie 3 VCR's
imuftaneously with virtually zero
@ signai loss. But in AF converter
" permits in-line connection between
VCR and TV for improving recordin
[ [ Specitications

| WIND SPEED/DIRECTION
u INDICATOR
This quality engineered European
import enables you 1o monitor whlsi viewing
. windspeed and its direction from the
comftort of inside your boat cabin o 1
home. The systern comprises a fully g: gcRgg(\)‘x‘eAmems‘
- Jactory made wind direction - - Inputs: Video, Audio
transducer which is weatherproo! Outputs: 3 video, 3 audio
Il and has a drip seal around its B ar Ui Crannel 36
moving collar, It 18 fitted with quality Output Level; +—0.30B

eed switches 1or trouble free lite. An Output Isolation: More than 4008

B N (indicating North) is shown o the
. outside of the body lor intial
compass akgnment. The wing PP300 recommended power
source
B ca. A13012
equidistant radial arms, Again hwgh
juality reed switches are employed.
h transducers are moulded
- thermoplastic and are supplied with
5 metres {80 leet) of tactory .
OWERFULL MINI DRILL
‘eaturing a powertul 5000 r.p.m.
motor, this ightwesght (113gm) aritl

rminated connecting cable. Each
- transducer 18 fitted with a stainiess
] siee! mounting stud with nuts.

he output of each transducer is

isplayed on an attractive panel
. measurng 150(W) x 100(H)mm. A
a LED shows when the wind direction 37“9‘6'{37 12V 1 AMP {use with
ndicator Shows main compass point

T $13.95
between these points, two adjacent
LEDs show, indkcating the appropiate

oniy$159 I
ans

IN 1 GAMES
HESS, TIC TAC TOE, AND
HECKERS!

TIC TAC TOE: 4 levels of skill, g
easy lo use preces, quick response,
take back facility.

. CHECKERS: B levels of skil, take
back facility.

{ Pertect for the whole familyl

g dddddddd dadaddd
I8 2888838238388855888

i 10N FIAND

Normally $6.95 siashed to $3,95

BLILLLBRLBLLLLLLRS

[1 Rdddadddddadd St 44

movement must be caretully
ismantied and the scale glued on
he face In order 10 mount the other

scales. Warranty Is voided doing

this, however, damage 18 uniikely i

you are carelul. The panel 1s aiso

ovided with a toggle swiich to
[ P

inmIse power drain. {powered by
penhght batteries )

imensions of transducers

ain body: 40mm dia. 125mm (H)
. Diameter of cup rotation i1s 160mm
[} Drameter of vane rotation is 240mm

Cat. Q96150 $199

$232 MINI TESTER
Male to female connections
All pan wired straight through
Oual colour LED indicates activity
and direction on 7 lines

No bafteries of power required
D, Transmi Data

S.R. Data Set Ready

.D. Recetve Data

.D. Carner Detect

.7.8, Reques! 1o Send

.TF Data Terminal Ready

C.T.8. Clear to Send

TELEPHONE ADAPTOR
® Australian piug fo U S socket

NOW $17.95 [ o Length 10cm

® Cream colows cable

EXTENSION CABLE
eUS pluglo2U S sockets
® Length 10 metres

9 'RS232 MINI PATCH BOX
(] ® interface RS232 devices

® With male 10 temale 25 pin iNputs
.. @ 25 beads with tinned end suppiied .
® Compiete with insiructions

Cat X15654

ROD IRVING ELECTRONIC.
425 High Street. NORTHCOTE, 3070
VICTORIA, AUSTRALIA

Phone (03) 489 8866

48 A'Beckett St, MELBOURNE. 3000
VICTORIA, AUSTRALIA

Ph (03) 663 6151

Mail Order and correspondance:
P.0: Box 620,CLAYTON 3164
TELEX: AA 151938

MAIL ORDER HOTUNE
{03) 543 7877
lines)
'OSTAGE RATES
$1-$9.99
$10-824.99
$25-349 99
50-$99 99
100-199
$200-8499
500 plus
This I8 tor basic postage anly, Comel,
Road treight, bufky and iragie items
will be charged at different rates.
Certitied Post for orders over
$100 Included “free™{
I Registerea Post for oeders over
. 3200 included “free’




which achieves a highly commendable per-
formance.

Yamaha CD-3

This player is a worthy successor to the
CD-1 and CD-2 which revolutionised the
cost performance relationship in the CD
player market a little more than 18 months
ago.

The most unusual feature of this particu-
lar player is the incorporation of a com-
bined alpha/numeric display in place of the
staid and conventional numeric display fea-
tured by most other players. When the
OPEN/CLOSE button is pressed the word
‘OPEN’ is displayed, when the button is
pressed once more the tray closes and a
series of dashes appear on the display.
When the PLAY button is pressed the word
‘PLAY’ is displayed for three seconds.
When the PROGRAMME button is
pressed the letter ‘P’ with the figure ‘1’ is
displayed. At the end of the disc the word
‘END’ is displayed while at the end of the
programming cycle ‘END’ is again dis-

played. If one attempts to play the unit
without loading a disc, the word ‘DISC’ is
automatically displayed.

The display is theoretically capable of
providing data on track number, elapsed
time and total time, although in the unit
that we received for review the total time
function could not be induced to work. The
functional buttons on the main panel are
simple in use and are replicated on the re-
mote control, which is relatively simple yet
very effective.

The design of the unit features extensive
use of plastics and ‘exsert’ concepts to keep
costs at the lowest possible level. The objec-
tive performance of the unit is generally
good with the frequency response exhibiting
a slight rise of 0.5 dB around 15 kHz. This
rise in the response curve is primarily the re-
sult of double resolution digital filtering at
88.2 kHz, as the primary digital filtering is
followed by an active ‘gentle post-digital
audio filtering’. These filters also appar-
ently have an impact on the overall circuit
linearity which surprisingly provides a posi-

tive going characteristic at the —90 dB
level.

The channel separation of this unit is ade-
quate and the total harmonic distortion
characteristics are good but not outstand-
ing. The signal-to-noise ratio is good and
the trackability on the defective record disc
is truly excellent because of the characteris-
tics of the three beam laser optical pick-up
system. The player tracks defective discs
particularly well and provides an audible
signal which is clean and generally impres-
sive.

The design of the CD-3 makes maximum
use of the large scale Yamaha integrated
circuit, which allows Nippon Gakki to pro-
duce cost effective consumer items and
compete effectively in the marketplace.

On the high quality programme content,
the CD-3 is quite impressive and also
sounds somewhat different from most of the
other ‘more conventional’ CD players in-
corporating sharper filtering in the out-of-
band region (which has an impact on the
audible characteristics of the sound). It is p

The Yamaha CD-3. The best of the players with
remote control, for $749 RRP.

Square wave response at 1 kMz.
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After 50 Years,
something New in
headphone design

Swiss craftsman has created the
world’s most comfortable head-
phone. The Jecklin Float is
availabie in both electrostatic
and dynamic versions, both of
which lead their field in audio
fidelity, while offering extra-
ordinary comfort.

Most headphones sit on or en-
close the ear, but the Jecklin
Float lightly surrounds your ears.
Yet it provides full, deep bass
response and an airy top end
with accurate overtone balance.

The Jecklin Float rests on top
ofthe head and the weight, mere
ounces, is distributed by means
of a wide headband over a large
surface resulting in complete
freedom of pressure.

The Jecklin Float does not
press against the ear or physically
contact the ear or the head area
surrounding the ear, except be-
hind the ear.

As a result of this design, the
Jecklin Float can be used for |}l
long periods and at high sound
levels unlike conventional head-
phones which invariably induce |f
listener fatigue and sometimes |l
headaches or vertigo. It is no
wonder that sound engineers
can work for hours with the
Jecklin Float without the dis-
comfort, fatigue, perspiration,
etc, that they previously experi-
enced with other headphones.
Foryour nearest Dealer orfurther
information contact:

Audio Dynamics

155 Camberwell Road
Hawthorn East, 3123 Vic., Australia

Tel: (03) 813 1923 Tix: 38409

A Dwision of Tivoli Electromics P/L

= Se—
30 — ETI December 1985

UFO SINGLE + DOUBLE
WITH REMOTE CONTROL.

TWIN ROTATING + TURNING ||
MIRROR BALLS 16 LAMP

| FOR (NEW) FREE CATALOGUE +
PRICE LIST ON OUR COMPLETE
RANGE OF LIGHTING, SOUND +
DISCO EQUIPMENT PLEASE WRITE OR
CALL TO OUR OFFICEISHOWROOM
354 LIVERPOOL RD ASHFIELD 2131
(02) 798-6782. TLX AAT74549

REHEARSAL STUDIOS AV AILABLE l

WIRELESS
INSTITUTE
OF
AUSTRALIA

FOUNDED 1910
The W.LA. represents the

Radio Amateur at Local,
National and International
level and offers}
foliowing
services:

* Monthly
“"AMATEUR
RADIO"
Magazine,
included in 1
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.

A y/

Join the 8,600 Amateur
members in the W.I.A. by
forwarding this coupon to:

W.LA. P.O. BOX 300,

| CAULFIELD SOUTH, VIC. 3162
Please forward a membership
application form and further details
to:
Mr, Mrs, Miss, MS ..........ccocvvimnnn...

(=10 [0 725 S Sutte R S TS

Callsign ........ccocoovuvvuniiniiie,

Postcode




A Compact Disc player without INCON is only delivering
part ot its performance. With all the potential of C.D., the
Interconnecting lead is the first obstruction and possibly the
most damaging (musically).

INCON prevents the performance loss we have grown to
accept, even from fancy gold-plated connecting cables.
INCON will TRANSFORM the sound of C.D. Most dealers
will supply INCON leads on a “sale or return” basis to prove
just how important INCON is to your hi-fi system and
especially your C.D. player.

INCON is made from the fines! quality materials by QED — Britain's high
lechnology audio cable research and manufacturing company. INCON is very

reasonably priced
1

Detarled information from: Leisure imports, PO Box 245, Cremorne NSW. 2090. Tel
(02) 908 3944; and QED Hi-Fi dealers.

TIIII/7790070077000907007;

Build one of the
world’s finest 2-way
speakers.

$714.

For the unadulterated
pleasure of pure, detalled
and accurate sound, itls < __
generally accepted that the —
starting point just has to be Danish
Dynaudio drivers.

Dynaudio drivers use hexagonal voice
coil wiring and magnetic
voice coil oil for extremely
high power handling,
woofers with symmetrical
drives, voice coil sizes of up
to 4', and brilliantly designed crossover networks.

For the recommended retail price of $714 we can
show you how to enjoy a quality of sound you have
probably never experienced before. Please call the Sole
Australian Distributors for the name of your nearest
Dynaudio dealer.

Sole Australlan Distributors:
SCAN AUDIO Pty. Ltd. PO. Box 242,
Hawthorn, Victoria, 3182. ;
Telephone (03) 819 5352.

ot a Y o

— —  m— —— —

@ & &P
BUSINESS CARD
TO A0 SIZE PLOTS

The IOLINE Corporation have succeeded in
providin? a low cost-high performance plotter
capable of business card to AO size plots,
making it an excellent draftsmate for Engineers,
Architects, Surveyors, Planners, Designers and
OEM'’s etc.

IOLINE LP3700

$8900 Tax Free

Standard features of the LP3700:

e Continuously adjustable plots from business card
size through to AO size (including Architectural E
size)

e Accommodates roll and sheet media

e Resolution and Repeatability .063mm

@ Speed 254-355mmy/sec.

e Supported by AutoCAD™and other CAD
packages_

e DM/PL IV™ compatible frmwave

e RS 232-C I/O ports (to allow eavesdrop mode)

e Utilizes ISO standard pens on all drawing media

e Affordable price $8900 (tax free)

e Optional extra wooden or metal stand

PHONE US TODAY TO DISCUSS
YOUR PLOTTING REQUIREMENTS

AutoCAD is the trademark of AUTODESK
DM/PL IV is the trademark of Houston Instruments.

VIC: 17 HEATHERDALE RD., RINGWOOD (03) 873 2266
SA: 59 FULLARTON RD., KENT TOWN (08) 332 0122
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clear that with the advanced characteristics
and ‘visible functions’ of the CD-3, Yamaha
will once again attract a sizable portion of
the intending marketplace with the innova-
tive characteristics displayed by this particu-
lar player.

Making a decision

In the end, you the intending purchaser
will still have a difficult time in selecting.
The Yamaha and Sony were the best of the

certainly right behind the first two) of the
units with and without remote control. The
second ranking units also provided a combi-
nation of good objective performance, in-
novative design features and quality of
sound. The Pioneer player warrants almost
the same marks in that it offers a simple
functional ‘no frills’ performance, while the
Akai offers solid engineering and good per-
formance. Finally I would rank the Hitachi
(with remote control) and the Kenwood

physical and functional characteristics. All
of the units with remote controls provided
outstanding angular performance (better
than 160°) and performance beyond six
metres. All the units which I tested had
black fascias, though some of the manufac-
turers do now offer silver alternatives.
Perhaps your task may be more difficult
than mine. I was able to put each unit
through its paces and I tend to regard
buying price as being a second order factor

players with and without a remote control. | (without), both of which still provide good | when compared to performance and
Akai and Pioneer ranked second (and most | performance and in most respects good | ergonomics. o
PHYSICAL AND FUNCTIONAL CHARACTERISTICS
Model Dimensions Weight Remote Demo Electronlc Random A—B Headphone
wide x high (kg} Control  Disc Opening Programme Programme  Socket &
x deep supplied Closure Selection Repeat Volume
(mm) & manual Capability Control
closure
AKAI 350x 73 6.5 Yes Yes Both Yes Yes Both
CD-M88/T x 257
HITACHI 435 x 83 4.3 Yes No Electronlc Yes No Both
DA-50) x 264 only
KENWOOD 425 x 84 4.8 No No Electronic Yes No Both
DP 840 x 309 Only
PIONEER 420 x 91 4.7 No No Both Yes No Socket only
PD-5010(8K) x 310
SONY 355x 70 3.8 No No Both No Yes Neither
CDP-30 x 275
YAMAHA 435%x93 4.4 Yes No Both Yes Yes Both
CD-3 x 291
ELECTRICAL CHARACTERISTICS
Brand & Frequency Linearity* ®*Channel THD (%) S/N Frequency  Headphone Line Defective Record Test Price
Model Response -60 dB Separation @ l kHz @ 0dB Error @ O/P Impedance Output (Philips Test (Challis Test RRP
+0.24dB -70 dB 100 Hz 0dB Unweighted 19.999 kHz & Level Level Disc 4A) Discs | to 5) $ |
+05dB -80 dB | kHz -10d8 A-weighted @odB Interruption Skew Angle or
+1d8 -90 dB 10 kHz -40 dB with emphasis Black Dot Eccentric centre
20 kHz -80 dB
Akal 20-8 kHz ~0.5 dB 85,2 dB 0.0038 95.0 dB(L) +0.4 Hz 47 ohms 2 volts tracks well tracks well 699
CD-M388 20-20 kHz -l.4 dB 86.1 dB 0.0064 101 dB(A) audible on 4outof 5
20-20 kHz ~2.9 dB 86.5 dB 0.2 clicks only eccentric discs
-6.6 dB 89.2 dB 10.3 on 300 pm
Hitachi 20-3 kHz -0.3 dB 90.8 dB 0.004 94.5 dB(L) -0.2 Hz 56 ohms 2 volts tracks poorly tracks well on 659
DA-50] 20-18 kHz -0.8 d8 90.6 dB 0.0024 98.5 dB(A) clicks 300, 3outof 5
20-20 kHz -2.2 dB 73.3 dB 0,043 jumps 500 & eccentric discs
-57 dB 67.4 dB 10.7 800 um
K enwood 20-17 kHz 0.0d8 90.5 d8 0.0086 90.0 dB(L) +6.0 Hz 100 ohms 2 volts tracks passably tracks well on 799
C P340 20~18 kHz -0l dB 85.7 dB 06.0029 96.0 dB(A) fails 500 pm & 3outof 3
20-19 kHz -0.6 d8 63.6 dB ~ stops on 800 um  eccentric discs
~3.1dB 62.8 dB 6.6
Pioneer 20-16 kHz -0.1d8 9).4 dB 0.0038 102.0dB(L)  -0.2 Hz 56 ohms 2 volts tracks well tracks well on 559
PD 5010(BK) 26-17.5kHz -0.4 dB 91.6 dB 0.0018 104.0 dB{A) clicks on 4 out of 5
20-20 kHz -1.3dB 82.3 dB 0.046 300 um eccentric discs
4.0 dB 77.4 dB 7.7
Sony 20-20 kHz +0.1dB 109.2 4B 0.0025 99.8 dB(L) -1.2 Hz N.A, 2 volts tracks passably tracks well on 529
CDP-30 20-20 kHz -0l dB 108.3 dB 0.0015 102.2 dB(A) clicks 300 um, Joutof 5
20-20 kHz -0.4 dB 97.7 dB 0.024 jumps on 500 pm  eccentric discs
-2.1d8 94.8 dB 3.3 stops on 800 pm
Yamaha 20-9 kHz -0.2dB 87.7 dB 0.003 88,5 dB(L) -0.3 Hz 100 ohms 2 volts tracks well tracks well on 749
CcD-3 20-19kHz  -0.6dB 86.7 dB 0.0089 104.5 dB(A) E ligisYoo Blomt, ofi5
20-20 kHz -3.4 dB 84.2 dB 0.15 800 pm eccentric discs
+6.3 dB 79.4 dB 6.6
* Worst figure from left or right channel, as recorded
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- Merry

..PURPOSE MODEM
Our New RITRON Muiti Purpose
Modem has arnved and has ail the
tandards you sequire
.. ust check the Ritron's features:
CCITT V21 300 Buad Full duplex
CITT V23 1200/75
Bell 103 300 Full duplex
Bell 202 1200 Malt duplex
@ Auto answer, auto disconnect
Telecom Approvat No. C84/37/1134|

or computers not capabie of spiit
aud rates. Butfers characters at
75 baud

‘99.

ODEM PHONE
.. Check the teatures and the vatue
lor money of this stylish new
modem phone...
Auto/Manual Answer, Manual
Oniginate, Auto Disconnect
Carner Delect Indication. 20
Memones {each with 18 Digits
Capacity) for Auto-dialing
BELL 103 CCITT V21
Compatible
300 BPS Full Duplex.
ast Number Redial.

In-use” Dialing Indicatos.

[ ]
. Cal X19105
Not Telecom approved)

B8 SOFTWARE &

ow everybody can create superb
computer graphics in minutes Truni

He users Includes software and

JOYSTICKS

PPLE JOYSTICKS
Ideal tor games of word processing
Fits most 6502 “compatible”™

$29.
ENEES

15
a8 ACCESSORIES m&
BEEE [ ] a

ontures:
® Selectable “Spning cenlering™ or
@ “tree tioating”
© Ejectncal thm adjustments on both

axis
. ® 360 degree cursor control
[ cat. C14205

APPLE®* COMPATIBLE
I SLIMLINE DISK DRIVE g
Japanese Chinon mechanism

Normally $225 This month $18!
{"Appie is @ registered trade mark )

130W IBM COMPATIBLE ]
SWITCH MODE POWER
SUPPLY
DC output: +5/13A -5V/0.5A .
+12vid 54 -12v0.5A [
AC input: 240V AC +-15% 1 5A
63Hz

00

SUPPRESSION FILTER
® Suppresses over a wide
frequency range 100Hz to 50MH1.
® incorporates voltage dependent
transient suppress«on device .
® Ideal for word processors,
B personal computers etc. Wil aiso ([l
suppress interlerence on audio

and vdeo equipment
. ©® Vohtage drop on tull load 1.5 volts. .
- ® Earth leakage at 250V 50Hz is
0.35mA
® DC resistance 50 milliohms
senes inductance 3 Smk
® Current rating 6 amps at

UV EPROM ERASER
Erase your EPROMSs quickly and .

[ | solution 10 your problems 1 will
arase up 10 9 x 24 pin devices in
compiete safety, in about 40 Mt
(less for less chips)

Features nclude:

® Erase up 10 9 chups at a ime

@ Chip drawer has conductive foal

pad
Il * Mans powered
® High UV inten
ensures EPRO!
erased
. ® Engineered lo prevent UV
exposure
© Dimensions 217 x 80 x 68mm

al chyp surface
s are thoroughly

safely This umitis the cost enmwe-.

APPLE* COMPATIBLE
CARDS
Printer Card Cat. X17029
Orive Card Cat. X17019
80 Column Card Cat X17025 $1
Spesch Card Cat. X17009  $6
Music Card Cat. x17011  $99l
Super Serial Cat. X17035  $ 1290
RGB Card Cat. X17039 $

B

18M COMPATIBLE CARDS

MULTIFUNCTION CARD

(384K RAM) Parallel, seridi and

game port, Plus battery backup clock
s4

Cal. X18013
DISK CONTROLLER CARDHE
Controls 2 sfimhne dnives
Cat. X18005 514{
HIGH RESOLUTION
MONOCHROME
GRAPHICS CARD

Give your 1BM real graphics capabity
Cat. X18007 s2adll
512K RAM CARD

(includes RAM)

Cal. X18015

PHOENIX 4
SR.GB.TTL
h Resoilution

Ch (B0 x 25)
8 Display colours and inlensity

®Green text display

esHoriz. Resol. 320 TV lines
eVert Resol 560 TV lines
lay Characters 1,000

oGreen texi display
Cat X14522

RITRON 2
Stylish swivel base monitor,
avalable in amber of green

Green Cat X14500 $215

a" FLOPPY DISK

PECIALS!

XIDEX

8 ssoo
Cat C12401
D/SOD

. CatC12410

ERBATIM DATALIFE
$2795 $26.95

1-9 10+
$31.00 $29.00

$38.95 $36.50

/DD/D
B Ca. C12501
B ooDD  $39.95 $37.95
aL C12504
(@l VERBATIM VALULIFE
SDDD  $24.95 $22.85
at, C12421

/OD/D  $31.95 $29.95
B Ca. C12425

12" XIDEX DISKETTES!
. Yes, that's nght, we now have 'har‘
gl
0 get’ 31/2° diskettes!
[l Ca. C12600 S/S box of 10 $6

Holds up 1o 30 x 5V/4” disketles
B ca. cis020

B COMPUTER CASSETTES B
Qualty 20 n‘\inule tapos.
100+

s1.20M B

[ ]
[ ]
=OOMPUTER LEADS

‘We have a wide range of compute:

jeads availabie, all at very
B reasonabie prices!

Appie II‘. lle, 4, with paralie!
intertace card
Dual 10 pin (20 contacts)

1BM PC, XT_and look ahikes with
25 pin "D Plug on computer end
o gonlron cs 36 pin plug on
pnnter end.

h 2.1
.

. pins wired straight through
. Male to male Cat.X15650

NEW 180 CPS PRINTER!

] KAITEC KAl 180 EX
Standard 80 column Dot Matrix
Printer. High quality printing by
NLQ mode. 3K Butter. High-
tow-energy consumption 9 wire
dot head gives: Printing speed
180C.P.S.
Logec seeung printing or incremen
pnnting with high response. steppr
motor Use of fan-fold, roll or
cut-sheet paper Is possible with
adjustable sprocket pin feed and
friction teed. Both fixed and
proportional character pitches are
avaiable, Emphasized and doubl
print modes are possible. 9 graph
modes are available 8 language
mternational character font
nternahized.
SPECIFICATIONS:
Printing Type: impact Dot
Matnx
Maximum Printing Range: 203m:
Print Types: ASCII 96 Others 7
ianquage
B Chacacter Format: Character
Mode Standard 9 x 9 dots
NLQ 18 x 20 dots Graphic Mode

Printer Modes: (&) Fixed pitch mod:

. b) Proportional prich mode
racter Size: 2.42(M)x 1.9HW]
Printing Speed: 180 Character
per sec_(prca)

Paper Feed Method: (a) Ad)uslaug.
0

sprocket pin teed

Christmas from
Rod Irving Electronics!

DISKETTES
SEEERESEER

|
s /

Female to temaie Cat X15652 $19. 9‘

Incredibie ceals to suit everyo
including our special psckage
dealst
256X RAM: Colour Graphics, Disk
Controlier Card, 1 paraliel port,
2 disk dnves and 3 months
warranty. only $1.
640K RAM: Colour graphics
Multdunction Card, Oisk Controlier
Card. 2 senal and 1 parallel ports,
2disk drives and 3 months warranty|

only $2.1 .
256K PACKAGE DEAL: Includes
Cotour Graphics Card, Mumiund-oo. .
Card, Drsk Controller Card, 2 senal
and 1 parailel ports A 120C.P.S

and 3 months warranty! only $2.

640K PACKAGE DEAL: Inciudes
Cotour Graphics Card, Mumvuncuu.
Card, Disk Controller Card, 2 senal
and 1 parallel ports A 120C.P.S.
panter, a monochrome mom

3 months warranty! onfy $.

“1BM 13 8 registersd Iracemark

ROD IRVING ELECTRONICS
425 High Street, NORTHCOTE. 3070
VICTORIA, AUSTRALIA
Phaone {03) 439 8866
ol B 45 A'Becken: St MELBOURNE. 3000
. YICTORIA, AUSTRALIA
Ph. (03) 653 6151
Mail Qrder and corre:
P.0.Box 620, CLAYTON 11
TELEX: AA 151938

ance
68

inch (pult througn) (b) Friction teed i

paper width 4-1
paper wadth 4-8 5 inch

Intertace: Paraliel interface 8-bit
parallel {Conforms lo Centroncs)

- 8]

JUKI PRINTER

Protessional daisy wheel printer

630 emulation. t arge range of dais

18CPS full ncremental mode D-aug
wheels. 8K internal buffer avaitable

MAIL ORDER HOTLINE
{03) 543 7877
lines)
B0 eostace nates
1-$9 99

. This ts for basic postage only Comet
0ad treight. bulky and fragile ftems
Wl be charged a1 difterent rates.
ertified Post for orders over
$100 included “tree™!
Registered Pos! for orders over

BANKCARD

VISA

MASTERCARO

SIGNATURE

NAME

ADORESS

EXPIRY OATE




Rank Electronicsf{:1 {

Pty Limited

AUDIO MIXER COMPETITION

GREAT VESTA
FIRE MR10

PORTABLE™ STUDIOS TO WIN!

* Multitrack recorder » Overdubbing x Punch-in/punch out » Mix down
* Ping-Pong % VU meter bridge x dbx Type Il noise reduction
PLUS phono inputs with fader and DIN connectors
VALUED AT $600 EACH

To win one of these great prizes, tell us in 25 words or less of the most original use you can think of for a portable
multi-track mixer such as the Vesta Fire MR-10.

Name:
Address: .
= Postcode:
e State: ___ Phone:

[ NET N W S EN I R sgﬂg The Federal Publishing
ENTRY @ Company Pty Ltd,

= = iR TO: PO Box 227,

Competition closes 31 December 1985 Waterloo, NSW, 2017.

Winners will be chosen by the Editor of ETI on 6 January 1986 and announced in the next possible issue of ETI. Employees of the Federal
Publishing Company and Rank Electronics, and their direct relatives, are ineiigible to enter this competition. Entrants from South Australia
may enter on a separate piece of paper.
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Electronics Today’s FREE
Reader Information Service

This service is designed to make
it easy for readers to receive
further information on the
products and services advertised
in this issue of Electronics
Today.

Look up the name of the
advertiser in the index at right
and transfer the code number
shown to a box on one of the
tear-out reply-paid response
cards opposite. To specify a
particular product, you may need
to add a code number (eg,
product code number) shown in
the advertisement itself. Do this
for up to six products, if you
wish. Then fill in the rest of the
card and drop it in the mail.

We will direct your enquiries to
the advertisers concerned so that
they can send you the
information you've requested.

It's easy, avoids cutting up your
magazine and saves you the
time and effort of writing letters.
But remember to fill in the
complete card, to ensure that
you get the information you want.

The cards in this issue must
reach us before the end of the
month of publication (ie, the
month on the cover).

NOTE: This Advertiser Index and
Reader Information Service are
provided as an additional service
to readers. The publisher cannot
assume any liability for errors or
omissions. The absence of a
code number for any advertiser
indicates that no further
information is available for the
products advertised.

ADVERTISERS’ INDEX

Advertiser Code
Active EIBCITONICS ............ccoovmmuvriiomroseeeeeeeeeseeoeeeos oo 12002
All Electronic COmponents .................coceeeeeroeoooooeooooooo 12003
Allen Branch Hobbybot robot kit offer ............................ 12100
Altech Electronics ..............c.cccocuvn...... ... 12110
Altronics ................... ... 12004
Amtex EIECIIONICS ............co.oovmmivmveniiveeesiresseesossos o 12117
Andrews Communications ...............c.ooooevevoriooooooe o ... 12100
BB ot eviagens ... 12103
Associated Controls .. 12099
Audio Dynamics ...........cc.eeevevereeveeensrennnnnn. . 12101
Audio ENgINeers .............ccocueeeevviereeresnsrennnn, . 12062
BWD Instruments .. 12046
Cashmore SOUNA ...........c.oouviermemimeieeieeeses oo 12102
(L g R s s et | et 12105
Denon Disc offer .................. 12106
Dick Smith EIECtrONICS .........ovveveieeireeisereseseeeeoooeeooeooo 12012
O Tan o | A I I I ot bbb A o e 12013
L 1 O, G SR o 7 Moy 12014
ETIBook Sales .... 12019
EISOtrOTHE WO ol gttt o S 08 12039
EImeasco CRO CONtESY ..........ccoveveveovieeeieeeeeeeeooeeooo 12112
Elmeasco Instruments ...... .. 12095
Emona Instruments ....... .. 12052
[SGEL o ! Rt Lo TR et T SR 12096
BN O COTHID | oy rrr- s -:ompossg songii o) 1L SIS | SRS 12017
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1B AUSHIANEINE = . ... % entyraremes sk e s romae B L W 12051
[l g s - SR LGRS B L, S 12099
Jaycar EIBCIONICS ...........cc.oveeviiiinriieeeeereeceeee et eeeee i 12023
(e (507 7 ol AR e LR L LR, B R 12024
MiCrobee COMPULEN .........c.cc.oviricierinriiiereeeeeeeseeeeee oo 12005
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Canon 8 mm release

Competition has begun to hot up for the 8 mm dollar. Canon
recently released its contender during a press conference
aboard a boat on Sydney harbour. The unit was well received
by an enthusiastic press corps who spent a delightful few hours
swanning about in Style taking home movies of the foreshore

and each other.

The Canovision VM-E1 com-
pares favourably with the other
runner, Sony’s Video 8. It is
about the same weight, margin-
ally smaller and has a similar lay-
out and operating procedure.
One important difference: the
Canon has an auto focus facility.

Canon has been playing up
this difference as a fundamental
difference in philosophy be-
tween Canon and all the other
manufacturers, including those
who haven’t yet released a prod-
uct in this country. Canon is the
only optical company among all
the electronic giants. It claims
this has given it the edge in de-
signing the optical system, and
also allowed it to develop a bet-
ter, more natural colour.

Certainly the optical system is
something to write home about.
Centre stage is an f1.2 lens with
power zoom between 8.4 mm
and 51 mm. If you're a 35 mm
camera owner, multiply by four
to get an idea of what these num-
bers mean in terms of frame size.
Zooming can be carried out
manually or via a rocker switch
on the hand grip. This is signifi-
cant because it’s the only func-
tion on the lens that is necessary
to operate. Everything else is
fully automatic.

The viewfinder uses a 0.7 inch

black and white CRT with 300
lines resolution. It’s located on a
detachable beam that runs
across the top of the camera. All
in all it’s a design that empha-
sises smallness and flexibility, so
much so that it probably goes too
far for comfort. I found it hard to
get my eye lined up comfortably
with the view finder without
squashing my face against the
side of the camera body.

Focusing is via an infrared sen-
sor, the transmitter of which is
mounted next to the lens in the
pistol grip. The signal is received
back through the lens and fil-
tered out of the optical system
via a prism. An infrared detector
then sends a signal to the focus-
ing computer which controls a
motor to wind the lens into
focus. It seems that the system
looks at about the middle ten per
cent of the screen for its informa-
tion, so in order to bring some-
thing into focus it’s only neces-
sary to bring it into centre
screen. There is a manual over-
ride if you want to do something
arty with the focus.

There is also an override fac-
ility on the iris control, as well as
front light and back light
switches that open and close it
one stop. Special care has been
taken to maximise the speed of

the lens in order to achieve good
low light performance. In fact it
can shoot as low as 19 lux, ac-
cording to Canon. Canon be-
lieves low light performance is
exceptionally important in a
home movie system, because
one of the primary applications
is to record events inside a home,
without the benefit of proper
lighting.

Canon has chosen to remain
with a picture tube, instead of a
charge coupled device as other
manufacturers have done. The
company’s reasoning is that the
CCDs are simply not yet de-
veloped enough to warrant their
inclusion, although there ap-
peared to be a belief that the
CCD is the technology of the
future.

Playback is via a TV plugged
into the back of the camera. It is

exceptionally simple. The rf
modulator also comes with a
charging unit so that the on-
board battery is charged up at
the same time as the tape is
played back. Other power sup-
plies include car adaptors and a
mains unit for long indoor ses-
sions.

Canon intends to sell the unit
through  traditional  photo-
graphic outlets, rather than elec-
tronic stores. This reflects the
company’s marketing philoso-
phy, which is that the unit is a re-
placement for 8 mm film cam-
eras, not for 2-inch tape systems
like Beta and VHS.

Allin all it’s an excellent little
system, that should do well on
the Australian market. 1 would
have liked it even more if the
eyepiece had been easier to use.

— Jon Fairall

Yamaha car audio

The Yamaha car audio range
has been launched with four
radio cassette players, four
power amplifiers, two graphic
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equalisers, eleven sets of speak-
ers and a car compact disc
player.

Each radio cassette combina-

tion provides the ability to ‘add
to’ at a later stage without hav-
ing to change the basis of the
system at all. This is done by the
incorporation of pre-amplified
outputs as well as an inbuilt
power amplifier. Consequently,
consumers can purchase a cas-
sette radio and high perform-
ance speakers, later adding
graphic equaliser or power
amplifier.

Features like auto reverse,
separate bass and treble, seek/
scan radio tuning, Dolby noise
reduction, and music search are
standard on all but the base

radio cassette player. Added to
this, of the eleven pairs of
speakers, nine are water and
weather proof.

Yamaha’s car CD player, the
YCD1000, can be utilised in a
Yamaha system as well as with
other brands on the market that
have pre out facilities. The
YCD1000 is DIN size and can be
dash mounted.

Prices start at around $400 for
a radio cassette player and $59
for a pair of spcakers. Ampli-
fiers will commence at around
$99.



JVC cassette decks

JVC has developed two new cassette deck models, the TD-
W10A and the TD-W20A. The TD-W10A has ANRS/Dolby
B noise reduction and features metal tape compatibility. The
TD-W20A incorporates double speed dubbing, the Dolby
B/C noise reduction system, metal tape compatibility and
stereo microphone jacks.

High flying car unit

Sonic International has recently released the Concord HPL
518 AM/FM car radio/cassette with auto reverse, digital tun-
ing with automatic scanning, FM noise reduction, Dolby noise
reduction, dc servo tape drive, metal tape facility and sepa-
rate bass/treble/fader.

Dual receiver
Dual’s latest product is the CR1320, a 2 x 40 watt receiver
with a quartz synthesised tuner, digital frequency readout,
auto scan, and a 7 x 7 station memory. It also includes facili-
ties for connection of compact disc or two tape recorders with
direct tape to tape dubbing.

AM/FM stereo tuner

The Carver TX-2 AM/FM stereo tuner with asymmetrical
charge coupled FM detector needs only five microvolts in FM
signal at its antenna terminal to provide full 50 dB quieting,
full stereo separation and full frequency response (20 Hz to
15 kHz +1.5 dB). With its dark pewter-finish anodised alu-
minium face plate, the TX-2 is compatible with the Carver
M-200t 120 watt per channel magnetic field power amplifier
and the Carver C-2 Pre-amplifier.

Midi component system
Sanyo Australia’s W-10 is a midi component system with an
AM/FM stereo receiver, double cassette deck, belt drive turn-

table and flat base reflex speaker. The double cassette deck
features continuous play from Tape 1 to Tape 2 and back to
Tape 1.

Moving coil transformer

The Carver MCt matches the low signal output of a moving
coil phono cartridge to the desired input sensitivity of a re-
ceiver or pre-amplifier. Mu-metal shielded nickel steel alloy
laminations ensure freedom from saturation in bass frequen-
cies and minimise sensitivity from radiated signals from other
equipment.

AM/FM car stereo cassette

The model FT-522M has been added to Sanyo’s Hi-Fisound
series of products which provide 25 watts per channel. Fea-
tures include metal tape play capability, a tape jamming pro-
tector and built-in auto reverse function. FT532M comes with
an automatic music select system that automatically finds and
plays a chosen song by sensing the gaps between songs on a
tape.

Car cassette tuners

The YCT-450 cassette player, in Yamaha’s ‘Maximum Recep-
tion’ MR Series, features Dolby B and C noise reduction,
metal/chrome compatibility and auto reverse. The tuner is de-
signed to reinforce weak signals as well as to handle exces-
sively strong signals.

Rank distributes Onkyo products

Rank Electronics has made an agreement to distribute Onkyo
audio products in Australia. Onkyo’s range of consumer elec-
tronic products includes the ‘Integra’ series of hi-fi audio com-
ponents, plus a range of audio systems.

CD cleaning system

The Nagaoka CD Cleaning System consists of a special liquid
formula, a lamb’s leather pad and a special cleaning brush.
The manufacturer claims it removes contaminants such as fin-
gerprints, liquids, tobacco, smoke, dirt and dust easily and
effectively.

Sanyo adds CD player

The Sanyo CP-667 has a hori-
zontal-slide front loading system
with all the soft push controls,
including the open and close
function, actuated by micro-
computer. To help prevent dam-
age to the player and discs, in-
correctly loaded discs are auto-
matically ejected.

Users can listen to up to 16 se-
lections with the CP-667's pro-
grammable auto search system.

Other control functions include
pause, access, reset and repeat
keys.

A memory touch control will
program the compact disc player
with your favourite sequence of
songs. The track number and
index is shown by a multi display
fluorescent indicator.

Sanyo’s CP-667 comes in sil-
ver or black and costs around
$429 RRP.

Mechanics improved for
phono cartridge

Audio Engineers has announced
the release of the Ultra series, a
new up-market range of phono
cartridges. According to Audio
Engineers, Shure has improved
the performance of the car-
tridges by concentrating on the
mechanics of mounting.

A broader top on the car-
tridge body is designed for bet-
ter contact with the tonearm
headshell. This mounting ar-
rangement and special headshell
bolts are said to significantly im-
prove sound quality by eliminat-
ing all resonances.

Tannoy speakers for hi-fi

The British-made Tannoy loud-
speakers are now available
through specialist hi-fi retailers.

Tannoy is known for its devel-
opment of the ‘dual concentric
loudspeakers’ and for loud-
speakers used by recording
studios.

The loudspeakers will be dis-
tributed through the dealership

network of Rank Electronics.
Andrew Harrisson, general
manager of Rank Electronics’
Audio Division, said the active
promotion of Tannoy speakers
to the general consumer market
was in response to the growing
audio sophistication of this
sector.
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XMAS TIME IS KIT GIVING TIME

Join the Compact Disc
Owners COub - ring (02)
737 1888 or call in to
one of our stores for
detoalls.

NEW KITS FROM
JAYVCAR

The big news this month is from Electronics Australia.
They announce 2 major projects in their December
ssue.

The first progect is the world beating AM stereo/FM
stereo fully synthesised Hi Fi tuner. The stafl of EA
have designed a tuner which they believe has no
peer. Nothing from Japan. Europe ot the USA can
beat 1. Because of the complexity, this project will
run over several months

Jaycar as usual will be providing a full kit of this
project, It will include a fully punched chassis withal
original components. We have not finalised costing
yet BUT save your pennies! You won't believe the
sound once you have buih it

Project No.2 is a fully funclioning 5 axis robot arm
with substantial and payload capability. This robot
features a unique construction material - blank
printed circuit board!! All axes are precision servo-
controfled and a considerable amount of software is
provided. Truly an exciting and world dass project!
Also of note is the Dave Tillbrook designed ultra-
fidelity preamp. Jaycar will have a full kit of this one
too!

v v¢ NEW ¢ ¥
Motor/Gearbox Kit

This fartastic new kit enables you to produce a shaft
speed between 3 and 2,000 RPM!

It uses a small DC motor with a ‘modular’ gearbox
attached. You are supplied with gear wheels, spacers
etc to configure your gearbox to almost any speed
within the 3-2,000 RPM range. Measures only 48(H),
x ZSY(V)? x 37(D)mm (not including output shaft)
Cat. YX-

2600
ONLY $143.95

OTHER POPULAR KITS

Please excuse the lack of photographs - not
enough space

Electronics Australla
Popular Kits
r Playmaster Series I

200W MOSFEET Amp
Cat. KA- 1500
Fully integrated amp kil. No compromise type design

A classic.
ONLY $439.00

Cor Booster Amps - ear.g.
1985 - This brute gives you 2 x SOW RMS in your car!
Cat. KA-1600

ONLY $179.00

300 WATT Inverter

(New DesSIgm) re A sepember
1985 - New rugged project featuring high impact
plastic case, double power outlets, auto start up, easy
construction and lower cost than old model.

Cat. KA-1610

ONLY $ 199.00

8 Sectovr Bu Alarm
Ref EA January/February 1985 - the TOTALLY
PROFESSIONAL alarm for the concemed house-
holder. Very comprehensive
Cat. KA-1580

ONLY $149.00
“PEST OFF” Uitrasonlic

Pest RGpe"E" = EA November
1985 - A mozzie season special See last months EA
for more information.

Cat. KA 1620

ONLY $39.95

Bench Type Digital
Copacitaonce Meter - .
EA August 1985 - measure from 1pF to 99.9uF with
this handy piece of equipment.

Cat. KA-1595

ONLY $79.95

ELECTRONICS TODAY
INTERNATIONAL

ETI S000 Series Amps
Still without doubt our most popular Hi Fi amp kits
ever! You KNOW that you always wanted the best.
Now that it's Xmas time why not shout yourself a
systemn on your Bankcard?

BYT 699 MOU@M - Rei May 1965,
One of the most popular ET1 kits for years. 300 Baud.
built to Telecom specs, and very low cost!

Cat. KE-4695

ONLY $149.00

ETI 1404 4 Ins?ut Mixer
Ref: July 1985 - Jaycar's ORT FORM kit now
includes the Cannon connectors at no extra cost
Cat. KE-4700

$99.00 - A Bargainit

ETI 341 BNectronic
Jumper Leads - » .ty and easy
way to recharge a flat battery in a car without lifing
the bonnet!

Cat. KE-4703

ONLY $39.95

ETI 698 Microbee
DNCIII@P - Rei. july 1985 - A handy addition

to the Bee #f you are into communication
Cat. KE-4696

ONLY $23.95
ETI 342 Pulse Shaped
Discharge l?nltlon

Ref: April 1984 ilbant design A must for high
gcrformancc ignition enthusiasts. Can be Hall
riggered. Complete kit

Cat KE-4690

ONLY $79.50

ETI 675 RS-232 to
Centronics Interfoce

One of our most consistently popular kits.
Cat. KE-4666

ONLY $29.95

I ([0 yourself that is. . )

AUSTRALIAN
ELECTRONICS
MONTHLY KITS

AEM 3500
‘The Listening Post’

Ref: July 1985 - Decode all that info on your short
wave radio to show Morse code. RTTY, Weather
maps et¢. Wonderfull (A personal computer ts

$29.50 Very Popular

AEM 6500 60/120W
utllity MosfFet Am

Modules designed by David Tillbrook. B
performance 60W or 120W versions
Cat. KM-3010 (60W)

ONLY $49.50
Cat. KM-3012 (120W)

ONLY $65.00

AEM 8500 Courtesy
Light Extender

Ref: Novemnber 1985 - Fit this 10 your car and your
cabin light will stay on for a specified period - just Itke
the very expensive cars!

Cat. KM-3025

ONLY $8.95
AEM 9500 Beat
rriggered Strobe

Dance to the inbeat flash or the strobe or operate it in
conventional fashion!

Complete kit.

Cat. KM-3018

ONLY $59.00
Jaycar also carries dozens of
other EA Kkits - just ask!!

MAIL ORDER HOTLINE

(02) 747 1888

liant

v v NEW ¢ 3¢
300 WATT INVERTER
WITH AUTO START
NOT A KIT - BUILT, TESTED &
GUARANTEED

This is the buik version of the “Electronics Australia’
September 1985 project!
Just think how handy # would be to have 240volts AC
matns power when camping, or for your boat or
caravan - well this brilliant new destgn is the answer.
® Super compact - tough ABS case @ Uses high
effictency toroid transformer which keeps the wetght
down. battery drain and heat dssipation @ Auto
start draws power from your battery on when appliance
is plugged in and 'turned on’ l.e battery can be left
permanently connected @ Thermal overload
automatically shuts down if/when output stage is
overheated (through high ambient temperature and
high load or combination thereof - automatic reset @
Current regulated inverter ensures the unit is being
used within designed overload limits @ Current
overload unit sell fimits - LED indicates overload
condtion.

COMPLETE KIT VERSION
Cat. KA-1610

ONLY $199.00

FULLY BUILT & TESTED
Cat. M1-5000

ONLY $249.00
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INFRA RED MOVEMEBENT

The infra red or IR detector
for short, falls into the Black Magic category. It
basically s a high gain passive tuned recefver of a
particular IRband. The heart of the unit consists of a
gam lens (antenna?) which has a “Commutated
field of view. lts reception pattern ts comb Jtke. but
mly tuned to the [R wavelength of human bodies
n 8 humnan passes within proximity of the piciup
area, the lens will selectively pick up [Rradiation and
ther not. Movement across the pickup area will result
n a series of pulses sent to a detector circuit.
IR detectors are very reliable as they do not transmit
and will not respond 1o non heat radiating objects
Curtains, for example. can wave about without trip
ping the alarm Even the cat is unlikely to trip the unit
FEATURES:
e 12vDC 7;:oc-wzud
& Small 77mm x 62mm x Simm
@ Double sensor
® Computerised OC 1o lower failure rate
@ Buih-in test lam,
® Alarm output SPST 30V DC @ 1A
® NO or NC terminations
Cat LA-5017

SAVE $20.00
ONLY $89.00 ea

HANDS-FREE
TELEPHONE ADAPTOR
Ref: EA November 1985
Jaycar now has stocks of this superbly designed
project. Call in and check it out now! Note: this unit is
ORIGINAL to the destgn.

Cat. KA- 164

0
ONLY $79.00

OPEN THURS NIGHT ‘TILL
8.30 p.m.

YORK ST. CITY
MHURSTVILLE
CARLINGFORD
BRISBANE

AEM G010 ULTRA
FIDELITY PREAMP

Ref. Australian Electronics Monthly
As we write this kit is nearing completion By the time
that you read this we will have the full kit price. Caliin
or ning us for further details.

Steam Sound

Build this realistic steam sound simulator for your
model train layout. It features an infra-red optical
switch to synchronise the “chuffs” to the wheel
rotation. Like the KA-1561, it picks up the power from
the raitway tracks. All specified components supplied
including 32 ohm headphone type transducer.

Cat KA 1562
$17.95

—— v
— ,Raﬂmaste% ‘m

VAT S e

“RAILMASTER
Puilse-Power Train

Controlier

Ref EA September 1984

This 15 a state-of-the-art train controller offering

tremendous features

# Variable simulated inertia

# Full short circuit protection including both audible
and visual indicators

# Power and traci monmnornng indicators

# Adequate power for double and triple heading
locos

# Fixed 12V DC and 15V AC power for lighting and
accessories

# Optional walk-around throttle

The Jaycar kit includes realistic Scotchcal front panel
and the special console case only available from us.
The large paddle switches hawe been specially tnported
Just for this kit We believe that you will be delighted
with this unit

Coneroler C: KA 1559
ONLY $9.95

Diesel Sound

This project mounts inside a model train {Le goods

wagon) and produces a noise similar to a diesel

locomotive The ‘speed varies according to the

throttle action for added realism. All listed pans
ovided

pr
Cat KA 1561

$719.95



HOW APPROPRIATE - FOR YOU’”

“VWIFEA’ 8” 2 WAY
SPEAKER KITS

See AEM magazine in August

TWEETER D25TG c. cr2020
$59.95 eax $1919/pair

WOOFER P2IWO . cw.2132

$149 ea $298/pair
CROSSOVER NETWORNK

Not a kit, now a factory built precision unit
Cat. CX-2630

$69.95 ear $139/pair
TOTAL PRICE $557.90
SPECIAL PACKAGE
PRICE $499

SAVE $58.9011

REVOLVING LIGHT
BEACON

Cat. LA-5108

ONLY $38.50

This is the REAL THING. A'true motor drtven revolving
BEACON with automotive type 12V lamp.

Ideal for tow trucks and other emergency vehicles as
well as burglar alarms etc.

ELECTRONICS

Incorporating ELECTRONIC AGENCIES

NUMBER 1 FOR KITS

complete safety, in about 40 minutes for
Erase up to 9 chips at a time
Mains powered
ensures thorough erase
Long life UV tube
Dimensions 217 x 80 x 68mm

Weight 670 grams

Cat. XE-4950

ONLY

$99.50

“QUARTZ KIT’’

set of 6 LCD Watches
Cat, XW-0270

ONLY $14.95

This ts once again an ideal childrens gift. 6 separate
cases are supplied to malntain the childs Interest.
The watch module Itself snaps into the case This
module is actually Japanese made and Is of high

quality

UV EPROM ERASER

Erase your EPROMs quickly and safely. This unit is the cost-effective
solutlon to your problems. It will erase ? to® x24
chips (less

Chip drawer has conductive toam pad
High UV intensity at chip surface

Engineered to prevent UV exposure

in devices in
7 less chips).

QUARTZ ALARM CLOCK
Cat. XC-0114

ONLY $9.95

This style of clock has been around for some time
now but now at a very low price

Note the special cradle that allows you to wall mount
the clock and remove it when necessary.

ULTRA SLIM QUARTZ
Cat. XW-0310

ONLY $8.95

This ultra thin watch is a copy of the latest h:Fh
3t

fashion™ watches from Japan. Note the triangul

yellow function change button on the face of the
not the small difficult to operate button

watch
normally found on the side

A%

0uaa€otz Stop Waech

Cat. XW-0.

ONLY $16.95

Attracttve all weather watch with all stopwatch

functions as well as 5 function watch! (i.e da}. date
rd. Very

etc). Note the generous length kni ted lanya
€asy to use!

ELECTRONIC
TELEPHONE
DIRECTORY

Cat, YT-6500
ONLY $59.95

Firstly, it must be emphasised that this is a very high

" quality product

¥ [t can store up to 64 separate telephone numbers
or other numbers.

* Itis & clock (an excellent travel clock in fact).

# It has an alarm in the clock function

It is & full function calcutator

# It is supplied with a quality Dralon pouch.

& It uses readily available AAA batteries

w w NEW ¥ ¥
TELEPHONE CALL

DIVERTER
Cat YT6505

ONLY $159.00

This piece of equipment enabies you to REROUTE
that important telephone callto ANOTHER LOCATION
unbeknownst to the caller!

A more satisfactory solution In many ways than a
complicated telephone answering machine

KID’S LCD NOVELTY
GAMES
Cat. XT-1500 “Marshall’
Cat XT-1504 “Tom’s Adventure
Cat. XT-1502 Coffee House"
Cat, XT-1503 Home Sweet Home'
Cat, XT-1504 _ _ “Nursery
ALL PRICED AT
$15.95 each

Very popular when they were retalling last Christmas
at $34.40. Now they are at @8 much more realistic
price. ideal Xmas gift for 4-8 year olds - batteries
included.

N.S.W.

OPEN THURS NIGHT ‘TILL
8.30 p.m.

YORK ST. CITY
NHURSTVILLE
CARLINGFORD
BRISBANE

T eer, NICETBES-FrOE 10 MEemory

Desk/Wall Telephone
® Loud and dear fully duplex hands free 2 way
speaker ® 10 direct access memories ® Telephone
line powered @ Unauthorised call restriction lock
{optional) e Adjustable volume control switch on
handset ® Adjustable speaker volume control ®
Privacy muting button @ Ringer Hi-Locontrol @ Ten
18 digit memories plus one 22 digh last number
redial ® Wall mounting o¢ table use ® Programmable
PABX pause
Cat. YT.7092

ONLY $175.00

“CALLMASTER
Telephone Answering
Machines

Two models available: both Telecom Approved
(Telecom Permit # C81-16-18) and Electricity
Authority approved (Centificate #CS2029N) @ Dual
cassettes. Once only outgoing recorded announce-
ment. You can play back the messages on any
cassette player including your car ® Large incomin
message capacity - up to 150 messages on a C
{12 seconds average call} ® Easy change of outgoing
message ® Calimaster stops at end of incoming
message Eliminates blank spots on the tape
Precision and quality Japanese made. Need we say
more? ® 12 months warranty.

Cat YT-7010
STANDARD TA100
$245.00
Cat. YT-7020

REMOTE CONTROL VERSION
(all the features of the TA100 plus remote control)

ONLY $3719.00

OPEN SATURDAY
‘TILL 3 p.m.
ALL STORES

SYDNEY: 117 York Sireet Tel (02) 267 1614

CARLINGFORD: Crr. Carlingford & Pennany Hills Road,

SHOWROOMS CONCORD: {15/117 Parramatta Road Tel (02) 745 30
HURSTVILLE: 121 Forest Road Tel. (02) 570 7000

Tel: (02) 872 4444
77

GORE HILL 188/192 Pacific Highway (Car Bellevue Avenue) Tel (02) 439 4799
QUEENSLAND BURANDA: 144 Logan Road Tel (07) 393 0777
MAIL ORDERS: P.0. Box 185 CONCORD 2137

HEAD OFFICE:

115-117 Parramatta Road. CONCORD 2137
Tel: (02) 747 2022 Telex: 72293
SHOP HOURS
Carhingford, Hurstite. Gore
Mon-Frl 9am - 5 30pm
Sydney and Concord
8 30am - 5 30pm
See Box for other shop hours

POST & PACKING
Hit, Brisbane 35 - 39.99 $2.00

$10- 32499
$25 - 34999
$50 - $99.99
$100 - 5198

18
Over $199 $10.00

COMET ROAD FREIGHT ANYWHERE IN AUSTRALIA ONLY $11.50

MAIL ORDER VIA
YOUR PHONE

» DD

e RBREDN



EQUIPMENT REVIEW

SCOPE

THE RANGE OF THE

— Gould 1421 CRO

Or the scope of the range? It's certainly a contender. This
review describes the functions and features of the Gould 1421
digital storage oscilloscope — and might sort things out.

IN THE ETI lab recently a situation arose
which required the measurement of some
fast transient current waveforms and switch-
on voltage characteristics of a particular cir-
cuit. A quick call to Elmeasco soon pro-
duced one of the new series of Gould digital
storage CROs, the 1421. So while using it to
make the necessary measurements I took
the opportunity to have a quick play around
with the unit and see what it could do.

The unit is a 20 MHz dual channel scope
with digital storage capability on both chan-
nels. The two channels are identical except
for a signal invert facility on channel 2.
Physically, the unit is compact (140 x 305 x
460 mm) and logically set out. An 8 x 10 cm
rectangular screen occupies the left-half of
the front panel and under this are the IN-
TENSITY and FOCUS controls. The IN-
TENSITY control also acts as the power
switch. The right half of the front panel con-
tains the remaining controls and the input
BNC sockets.

All the familiar CRO controls are there.
The sensitivity is switchable from 2 mV to
10 V per division on both channels in the
familiar 1-2-5 sequence and is continuously
variable within each range using the VAR
control. With the VAR control set fully
clockwise (an indent pot lets you know
when you’re there) the channels are in their
calibrated positions.

The timebase covers the range 0.5 ps to
0.2 s per division in a 1-2-5 sequence and a
button to the right of the timebase control
allows this to be extended to 50 s per divi-
sion when the sampling mode is being used.
This extension of the timebase allows rela-
tively long transients to be examined and
could be handy for measuring thermal drifts
or long time constant transients.

The top right-hand corner of the unit con-
tains two rows of six pushbuttons. The top
row contains the NORM/STORE switch to
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select either normal mode, in which the unit
acts as a real time analogue scope, or stor-
age mode. The remaining buttons in this
row are only used in storage mode and will
be discussed later.

The second row of buttons controls the
trigger action and includes buttons for
NORMAL/AUDIO, CH1, CH2, ac, dc, +
and —. Pressing the CH1 and CH2 buttons
simultaneously selects the external trigger
and pressing the ac and dc buttons together
allows the CRO to be triggered froma 1 V
signal. This 1 V coupling consists of an ac-
tive sync separator with line/frame selected
by the timebase switch between 50 and
100 ps/div.

To the left of these rows of buttons are
two controls for altering the vertical trace
position for each channel. Directly below
this are the two VAR controls which vary
the vertical sensitivity. While using it, I
found that I was constantly reaching for the
VAR control each time I wanted to change
the trace position; this might have been a
fault of the layout or just that I’'m too used
to my old CRO, which has the vertical posi-
tion pots directly above the sensitivity.

Between the two VAR controls is the
mode selector which allows the choice be-
tween x-y, CH1, DUAL, CH2 and ADD.
An invert switch is provided on channel 2 so
that waveform distortion comparisons can
be made in the ADD mode. When in
DUAL mode alternate or chop mode is au-
tomatically selected depending on the time-
base setting. At settings between 0.2 ms
and 0.5 ps/div the alternate mode is used.
At the slower sweep ranges the signals are
displayed in chop mode with a chopping fre-
quency of about 500 kHz.

Digital facilities
Obviously, the main attraction of this
particular CRO is its digital storage capabil-

ities. In STORE mode (selected by a push-
button on the front panel) the CRO be-
comes a waveform sampling and storage
unit, and in this mode it can be used in sev-
eral ways.

The row of buttons in the top left-hand
corner can be used to select the various data
collection and display options available. In-
coming signals are sent through an 8-bit
analogue-to-digital converter (ADC) and
sampled into a 1024 x 8-bit memory store.
The sampling speed is dependent on the
timebase setting and has a maximum fre-
quency of 2 MHz. As those of you who
have heard the name Nyquist will know,
this means that, in a one shot sampling
situation, the signal being sampled would
have to contain only frequency components
below 1 MHz. This limits the minimum
time for fast transients to greater than 1 ps.
For repetitive waveforms with a frequency
greater than 1 MHz the CRO uses a repeti-
tive sampling technique to generate a repre-
sentation of the waveform.

In the unit’s continuous acquisition mode
(selected by the RELEASE button) data
are continuously fed to the memory and can
be either continuously fed to the display
(ROLL mode), which gives a view analo-
gous to that of looking at the output of a
chart recorder, or displayed on receipt of a
trigger as in a conventional CRO (RE-
FRESH mode). This has the advantage of
giving very low timebase operation with a
flicker free display.

A single shot mode is also available which
allows the scope to display one-off tran-
sients. This is initialised with an ARM but-
ton. An LED on the left-hand side of the
front panel flashes to indicate that the CRO
is ready to receive a trigger. Once triggered
the CRO will sample the waveform over
one horizontal sweep and display it until the.
ARM button is pressed once again.



Robert Irwin

The plot

One useful feature of the 1421 is the
facility to interface with an x-y plotter. In
any of the store modes the screen can be
‘frozen’ by depressing one of the HOLD
buttons. Both channels can be frozen or just
channel 2. The displayed waveforms can
then be plotted using the PLOT1 or PLOT2
pushbuttons. The interface to the plotter is
on the rear of the unit and consists of two
4 mm sockets which fit banana type plugs.

The output voltage has an amplitude of
100 mV/div. There is also a PEN LIFT out-
put which gives a TTL compatible signal to
indicate the start and end of the plot.

Also featured on the front panel is a ‘cali-
brator pin’. This pin is an output which pro-
vides a 1 V 2% square wave at a frequency
of 1 kHz and can be used to check the sensi-
tivity of the instrument or to set any particu-
lar calibrated sensitivity.

The horizontal trace can be rotated by a
recessed trimpot accessed from the front
panel. Two more recessed trimpots can be
accessed to adjust the balance on each
channel.

In conclusion

In the short time I used the unit I was im-
pressed with its easy operation and versatili-
ty. Although only borrowed for one particu-
lar need, the 1421 soon became a popular
piece of equipment in the lab. With a price
tag around the $3500 mark this CRO should
be quite a popular unit. That sort of money
may seem a little extravagant compared to
the cost of normal analogue units but the
added flexibility of the digital facilities of-
fered makes this CRO the sort of invest-
ment that you are not likely to regret. The
1421 is only one is a series of digital CROs
manufactured by Gould. For more informa-
tion contact Elmeasco, 15 McDonald St,
Mortlake, NSW 2137, ®

GOULD 1421 SPECIFICATIONS

Bandwidth (-3 dB):

Sensitivity:

Accuracy:

Sweep rate
normal mode:
store mode:

Input impedance:
Max input:
Trigger source:
Sensitivity
internal:

extemnal:

input Impedance:
Input protection:
Digital tacilities
store size:
resolution:
sample rate:
Plotting facilities
y output:
X output:

output impedance:

Operating temp:
Dimensions:
Weight:

dc to 20 MHz

(2 Hz to 20 MHz on ac)

2 mV/div to 10 V/div in a 1-2-5 sequence (cont variable within each range)
3%

0.5 ps/div to 0.2 s/div in 1-2-5 sequence

0.5 us/div to 50 s/div in 1-2-5 sequence (cont variable in both modes):
Note — x10 pushbutton gives fastest speed of 50 ns/div

1M /28 pF

400 Vdc or peak ac

Ch1, Ch2 or extenal

dc 0.3 div to 2 MHz
1 dlv to 20 MHz
ac 0.3 div 10 Hz to 2 MHz
1 div 4 Hz to 20 MHz
dc 150 mV to 2 MHz
600 mV to 20 MHz
ac 150 mV 10 Hz to 2 MHz
600 mV 4 Hz to 20 MHz
100k/10 pF
250 Vdc or peak ac

1024 x 8-bits per channel
vertical 30 steps/div; horizontal 100 samples/div
2 MHz @ 0.5 ps reducing in proportion to timebase

amplitude 100 mV/div
amplitude 100 mV/div
100R

0° to 50°C

140 x 305 x 460 mm
6 kg approx
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e PHONE YOUR ORDER — ALTRONICS TOLL FREE 008999007 e

We'll Pay You $9 Cash!

ct Quality * Speediest Delivery in Australia

¥ il
i ical advice when you require | :
fjrrlepnudr?r'\at:gr;glﬁs for a full refund « Plus $5 for your trouble

INCREDIBLE 12 FUN'CTlor\Ej R

For a few dollars more than a digital spee o“v“

9 superbly accurate computer ‘provides every ac ulrey

{ readout the enthusiast cyclist e I!kely to req 3
== == LI S5) B8} i A i o

~

We promise you * Produ
« Careful Packaging *

If we fail you may return yo
« Less Transport Costs.

EGAD

2N3055's
From 59¢

)
1—8 : F’
I~

Superb
Quality
Nicad’'s \g:
From an

89¢ |ncredible

10—24 79¢

25—99 ,ep~. 69¢ %
100 Up -+ ‘@f&o
1—9 V0

Premlum Quality 10—99 'Y
\)60"{"

FOR NEXT DAY JETSERVICE DELIVERY
FOR NEXT DAY JETSERVICE DELIVERY

$2.20
$1.80
$1.50ea

les or Kilometres ¥

rHormance Monitor
» Easy Removal for
o Bike in minutes.

Famou. PECOR Br.nd 100 plu. - lnslanlaneous.Average & Pelak
] B - Somae Spoed Readouts, & eSS nco. =
g::gkpeéaap&atch and journey time

Famous PRO 2
Mylar Stereo
Phones with
Dxnamlc Mic.

Simfly

Brililant Mylar Stereo

lot - Well how
does ME stack
up? — in a word
superb - Forget all €
PRIC
LINAMIC
PHONES

s

G 9001

60
AOQ headset and Dynamic Mic

conbination. Phones 30-
18KHz 28 Ohms, 6.5mm
Stereo Jack Max. input
400mm Mic. -84db, 600 ohms,
6.5mm Mono Jack.

only
$12.50

B

. module
.4V 450MA

Series or parallel to obtain desired
ower configuration. (Includes
oiner strap for this purpose)

Cat A 021

/
Solar

Batter‘y Charger

Charges up to 4 AA Nicads in approx.
10 — 12 Hours Sunlight

Gift
A Gre t x""':smds

a
idesl for !

EXCELLENCE Solar Energy Kit
T sunl{gm to electrical energy which in
turn drives motor/propelier. Includes
| fantastic little booklet on Solar
school projects. Fres energy from
the sun. Educationsl — Great Fun.
g about paying a
| or TDK—AItronics
Mmsssi | possitively guarantee
E jour new ME Metalilic is
=180
SUPER and that goes for
mechanical
METALLIC construction as well
Limited Stocks
NOW $9.90 .
$ H A 9330
240V Mains Power From Your 12V Battery
(See EA Sept.’85)
Just think how handy It would be to have 240 Volt AC Mains Power when campling, or
for your Bost or Caravan—Well this brllllant new design from Leo Simpson and the

Natty Solar Kit—Solar cell converts
Ji We've tested the
experimentation. Just the shot for
premium for BASF
equal to the very best-
i g as picture quality!
Were $12.00
300 Watt Inverter with Auto Start
design Team at Electronics Australia is the answer.

Great

New Product
From Altronics

] 0230

e Auto Start draws power from your battery only when appliance is plugged in and ;
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“turned on” i.e. battery can be left permanently connected if desired ® Thermal Over
Load ® Current Regulsted ® Current Overioad
$199.00

Complete Kit K 6752
Fully Built and Tested K 6754 $249.00
Treat yourself to the Greatest thing to happen to AM In 60 years
AM Stereo Sensation
% Am Stereo * FM Stereo * Auto Reverse Tape Deck

Delightful AM Stereo is now
yours for an unbelievable
price. This Top AQuality
Roadsound RCR 760 Stereo
AM and FM Receiver boasts 8
watts per channel and high

Amazing Price $189.00

(Metal Compatibility) C 9122

grade Auto reverse tape deck §

. Price Break through
Solar Cell Array
18V @ 7 Watt

Brilliant New Solar Array at an amazing
price. Yes, for less than $90 we now
have just the handiest Solar Modules
available. Superb for Powering or
Charging 12-15 Volt circuits — Now
there's no excuse for that flat Car, Boat
or Caravan Battery. Solar Cells are
fixed to a fibre board, front covered with
tough EPS and rivetted into stainless
steel frame. Cat A 0220.

Amazing
Price Break Through

$89.95

BANCARD HOLDERS — PHONE ALTRONICS TOLL FREE 008 999 007




®* PHONE YOUR ORDER — ALTRONICS TOLL FREE 008999007 o
STATE OF THE ART TOROID POWER TRANSFORMERS

For the same price as your

common garden heavy, bulky,

buzzing iron (any old

iron at that!) transformer you can

now design in a superb Toroid

Power Transformer from

Altronics.

Why a Torola?

* Smaller size and weight to meet modern

Slimline” requirements

* Low electrically induced noise demanded by
compact equipment

¢ High efficiency enabling conservative rating
whilst maintaining size advantages

* Lower operating temperature.

* Simple, quick single boll mounting,

Cat No.
M 3050
M 3060
M 3065
M 3070
M 3075
M 3080
M 3085
M 3088
M 3090
M 3092
M 3100
M 3105

The toroidal transformer Is now accepted as the
standard In industry. overtaking the obsolete
laminated type industry has been quick to
recognise the advantages toroidals offer in size,
welght, lower radiated field and, thanks to
Altronics—Low Price. “
)

DIMENSIONS
Diameter 110mm ¢
Helgh! 42mm (160VA Moaels) 8¢ W
52mm (300VA Modeis) o\® _ @
Leads 200mm length (¢}

Ea.
45.00
45.00
45.00
45.00
45.50
45.50
55.00
55.00
55.00
55.00
55.00
55.00

Sec V VA

12V + 12V 160W
25V + 25V 160W
30V + 30V 160W
35V + 35V 160w
40V + 40V 160W
45V + 45V 10w
12V + 12V 300w
25V + 25V 300w
30V + 30V 300W
35V + 35V 300w
40V + 40V 300w
45V + 45V 300w

10Up
43.50
43.50
43.50
43.50
43.50
43.50
52.50
52.50
52.50
52,50
52.50
52.50

Highly Recommended For:
* Audio Amplitiers o Power Supplies
* Microprocessor/computer equipment

MANUFACTURERS AND BULK USERS

PLEASE CONTACT OUR WHOLESALE DEPT.
FOR BULK QUANTITY RATES.

Silky Quiet
Commonwealth
Industrial Corp.

240V Comrputer Fans
Sealed Sieeve Bearlngs for long life =

Sturdy die cast Frame # Operating range -
10 deg C to + 70 deg.C

Your on Your Way Home from the Office Party, Doing Just a Few
K’s Over the Limit and You’'d Never Guess Just Who's Over the
Hill (Uniess of course you're glready the proud owner of one of these Brlillant Superhet R/D’s)

MICRO RADAR DETECTOR-

what's more it's so light and com
the vehicle.

© Detecte Mobile Radar equipment even monitors the puise
which is sent to the road from the Police vehicle-to enabie
them to accurately calibrate their own speed o Highway/City

switch allows monitoring of City or Highway
conditions. By measuring and storing the fieid strength of
each microwave sample taken from the source, the
compuheterodyne will automatically, whilst in City Mode,
discriminate between Microwave Alarm Systems and Radar
Traps etc. — 21 Day Money Back Guarantee Unconditionally
Guaranteed 10 out perform any other detector you've ever
tried or your money back—absolutely no quibbles

whatsoever,
12 Key Keypad (Commercial Grade)
These sturdy keypads were previously standard supply on STC telecom phones —
so naturally the quality speaks for itself — Brand new fully assembled with PCB
and 8 way wiring harness. Just the shot for microprocessor assemblies

combination locks etc.etc. A 0495
1—9  $3.95 1024 $3.00 25Up $2.50

COMPUI-ET TR0O0VNE MCRo

FOR NEXT DAY JETSERVICE DELIVERY
FOR NEXT DAY JETSERVICE DELIVERY

HC

Two Models
F 1020 80mm $19.50
F 1030 110mm $19.50

Desk
Mounted
Lamp
Magnifier

o~

_ Ultrasonic Insect and Pest Repeller $49.50

PESTREPELLER is effective in controlling mice, rats, roaches, flees, files crickets, siivarfish,
waterbugs, moths, ants and most other common pests, Laboratory research has shown uitrasonic
sound waves attack the auditory and nervous systems of most common pests causing them pain and
discomfort 130 decibels of sound waves are out of the range of hearln%cof humans and most
househoid pets such as dogs, cats, tish and birds and tarm animals. Specifications—Dimensions:
100 x 90 x 80 Power Supply adaptor supplied 240/9V Fraquency Range 30KHz to 65KHz variable
Output level 130db  Cat A 0083

BLOOD PRESSURE & HEART RATE MONITOR
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Why Risk Unnecessary Heart A

A superb Gift for the dedicated
fitness enthusiast Absolutely
essentlal for those over 40 and
concerned with their health, or on
Fitness Therapy. Use this easy to
operate Monitor, to measure your
pulse (or heart rate) and Blood
Pressure. Remember hign

blood pressure is in itself
symptomiess and the usual
forerunner to future chronic heart
disease. Features include “error"
display warning of incorrect use.
Handbook supplied wiil enable
anyone in your family to be fully
conversant with this monitor Iin
minutes. Easy to read display of
Systoiic and Diastolic Blood
Pressure and Pulse Rate. Cat X 3055

UV EPROM
ERASER

Erase your EPROMS quickly

and safely. This unit is the cost

/ -effective solution to your problems

,/ It will erase up to 9 x 24 pin devices in

complete safety in about 40 minutes for

9 chips (less for less chips).

¢ Erase up to 9 chips at a time e Chip

drawer has conductive foam pad ® Mains

o Powered e High UV intensity at chip surface

.@‘-’ ensures thorough erase s Engineered to prevent

e} UV exposure ¢ Long Life UV tube ® Dimensions
o 217 x 80 x 68mm  Weight 670 grams

$169

if you have trouble with fine PCB work or
component identification but stiil want
both hands free, this is for you. We
thoroughly recommend this Qquality
Australian made product.

TECHNICAL INFORMATION Hiumination:
22W Fluorescent Waeight: 8.16kg Latersi
Extension: 254mm Vertical Extenslion:
254mm Fixing: Heavy table base {grey &
vory) with two chrome plated flexible
arms. Cat A 0980

“ALTRONICS DEALERS
AUSTRALIA WIDE
CHANCES ARE THERE
IS AN ALTRONICS
STOCKIST RIGHT NEAR
YOU. PHONE US NOW
FOR DETAILS OF YOUR
NEAREST ALTRONICS
DEALER.”

A

008 999 007 .ir..
(09) 328 1599

Perth Metro Area
& After Hours Recorded Service
ALL MAIL ORDERS:
BOX 8280, STIRLING ST.
PERTH W.A. 6000

Tolt Free Phone Order - Bankcard Holders
can phone order toll free up to 6pm Easfarn
Standard Time:~Remember with our
Overnight Jetservice we deliver next day.

PACKING AND DELIVERY
CHARGES

$3.00 Delivery Australia Wide -We process
your order the day received and despatch
via. Australia Post. Allow approx. 7 days
from day you post order to when you
receive goods. Weight limited 10Kgs.
$5.00 Overnight Jetservice - We process
your order the day received and despatch
via. overnight Jetservice Courier for deliver
next day. Country areas please allow
additional 24-48 hours. Weight limit 3Kg.
$10.00 Heavy MHeoavy Service - All orders of
10Kgs or more must travel express Road -
Please allow 7 days for delivery.

* PHONE YOUR ORDER—ALTRONICS TOLL FREE 008 999 007 e

BANCARD HOLDERS — PHONE ALTRONICS TOLL FREE 008 999 007




Intel/Signetics accord

A technology and product exchange agreement covering 16-bit
single-chip microcontrollers has been reached between Intel
and Signetics, a Philips company.

Signetics/Philips will be alter-
native sources for Intel’s MCS-
96 family of microcontrollers.
The principal member of the
family is the 8096. This third-
generation microcontroller com-
bines a 16-bit CPU with many
input/output (I/O) features on
the same piece of silicon.

The agreement follows earlier
accords between the companies

covering 8-bit microcontrollers
and derivatives.

Intel and Signetics intend to
work together to define and de-
sign 16-bit single-chip microcon-
trollers that are derived from the
MCS-96 family architecture.
Each will have the option of
manufacturing and marketing
on a worldwide basis products
developed under the agreement.

Signetics/Philips have been
licensed alternative sources for
Intel’s 8-bit microcontrollers
since 1977. This new agreement
is a natural extension of existing
co-operative efforts on the
MCS-48 and MCS-51 microcon-
troller families, according to a
spokesperson for Philips.

As well as contributing to the
establishment of the 8096 archi-

tecture as a world standard, Sig-
netics/ Philips intend to develop
application-optimised  versions
when appropriate.

Philips and Signetics plan to
sample the 8094, 8095, 8096 and
8097 during 1986. The availabil-
ity of derivative products will be
announced at a later date.

Philips SMDs

Philips Scientific and Industrial
is now supplying a series of wet
aluminium electrolytics for sur-
face mounting, suitable for all
current soldering methods in-
cluding the recently developed
vapour phase method.

The 085-series SMDs can be
totally immersed in a solder bath
at 260°C for 10 seconds. Jhese
new wet electrolytics will com-

pete with solid tantalum SMD-

capacitors, as they offer com-
parable performance at almost
half the price.

The electrolytic cell consists of
etched aluminium foil electrodes
separated by an electrolyte-
impregnated paper strip.

It is sealed into a tiny alu-
minium can which is then
housed in a rectangular plastic
case. Two case sizes are avail-
able: 9 mm x 4 mm x 4 mm and
12mm x 4mm x 4 mm. The
new capacitors are mainly for.
smoothing, coupling and decou-
pling in consumer applications
such as audio and television cir-
cuits. They can also be used in
general industrial circuits, for
example, timing and delay cir-
cuits.

For further information con-
tact Philips Scientific & Industri-
al, 25-27 Paul St, North Ryde,
NSW 2113. (02)888-0403.

9

of

Robotics camera

The CCD4001 robotics camera
is a small, rugged, solid-state
unit designed for use in indus-
trial environments. The
CCD4001 incorporates a 256 x
256 element sensor with a
square pixel pitch format. The
camera can provide NTSC tele-
vision video output signals for
display of images on standard
monitors or for digital analysis
using NTSC image processing
equipment.

The camera output is a 525-
line interlaced format with a
resolution of 256 lines per field
by 256 elements per line. Each

44 — ETI December 1985

frame of video is composed of
two identical fields.

The camera can be used as a
single-piece unit or separated
into a camera control unit and
sense head connected by a flex-
ible cable. The small, rugged,
lightweight sense head is de-
signed to tolerate high acclera-
tions and vibrations which might
be encountered on a quickly
moving robot arm.

For more information contact
Fairchild Australia, 366 White-
horse Rd, Nunawading, Vic
3131. (03)877-5444.

Bubble memory module

The Fujitsu Bubble Memory
Module series consists of a bub-
ble memory device and periph-
eral linear ICs mounted on the
same package. The BMM series
modules use TTL level IO, so
only some control ICs are re-
quired to create a reliable main-
tenance-free, solid-state file
memory.

All components use TTL level
1/0. From 128K up to 4 MB can
be directly controlled, and high-
speed file memories with an ac-
cess time of 12.5ms can be
created.

Specifications include minor

loop memory capacity of
1,075,722 bits (2053 bits x 524
loops). Boot loop memory ca-
pacity is 4106 bits. Data transfer
rate is 100K bit/s. Access time is
11.2 ms. Power source is +5 V
+ 5%, 110 mA, +12V t 5%,
18 mA, —12V + 5%, 190 mA,
-5V % 5%, 20 mA. Dimen-
sions are 65.5 mm x 43.5 mm x
14.1 mm; structure is 40-pin
DIP and the BMM series weighs
approximately 75 grams.

For further information con-
tact IRH, 32 Parramatta Rd,
Lidcombe, NSW 2141. (02)648-
5455.



Source for 6800s and 68000s

Thomson Semiconductors has been licensed by Motorola to
produce the 6800 and 68000 series microprocessors, deriva-
tives and peripherals. The range includes approximately 60
devices in NMOS and CMOS including 8-bit 6800, 6802, 6803,
6804, 6808 and 6809; and 16- and 8-bit 68000, 68008 and
68010. Recently Thomson has also been given the sole licence
to produce the 32-bit 68020. For more information contact
Promark Electronics, PO Box 381, Crows Nest, NSW 2065.

improving EPROMs

The M2716 is a 16K ultraviolet erasable and electrically pro-
grammable read-only memory (EEPROM)). It operates from
a single —5 V power supply, has a static standby mode, fea-
tures fast single address location programming, and makes de-
signing with EPROMs faster, easier and more economical.
With its single 5 volt supply and an access time up to 350 ns,
the M2716 is ideal for use with the newer high performance
+5 V microprocessors such as the Z8, Z80 and Z8000. For
more details contact Ellistronics Pty Ltd, 797 Springvale Rd,
Mulgrave, Vic 3170. (03)561-5844.

IC temperature controller

The Telefunken U263B is a monolythic triac driver with in-
built temperature sensor and zero voltage synchroniser for
controlling heater loads. The IC is housed in an 8-pin mini
DIP, runs on 240 Vac and features simple circuitry. It is suit-
able for low cost, simple heating controllers for domestic and
industrial use. For more information contact Promark Elec-
tronics, PO Box 381, Crows Nest, NSW 2065.

‘Wide-angle’ LEDs

Siemens now has 5 mm LEDs with an increased half-intensity
angle of 80 degrees. The new ‘wide-angle’ components come
in four colours — standard red, high efficiency red, yellow
and green. The maximum luminous intensity is 32 mcd at a
forward current of 10 mA. The range also includes standard
5 mm LEDs with 50-degree angles. Further information is

available from Siemens, 544 Church St, Richmond, Vic 3121.
(03)420-7204.

9450 processors

Fairchild has developed a 16-bit floating point microproces-
sor, the F9450. Combining Isoplanar Integrated Injection
Logic technology with architectural innovations, the F9450
fully implements the mature instructions set architecture of
MIL-STD-1750A. Several support circuits are offered, includ-
ing the F9451 memory management units and the F9452 block
protect unit, and a comprehensive set of hardware and soft-
ware development tools is also available. The CPU has 16
user accessible general purpose registers.

High speed static

Motorola has introduced the MCM6164, the first of a family
of 64K high speed static random access memory devices. Fab-
ricated using Motorola’s high density HCMOS 111 technology,
the MCM6164 design uses 1.5 micron rules to maximise speed
and minimise power consumption.

Element line scan sensor

The CCD151 is a 3456-element line image sensor designed for
page scanning applications including facsimile, copier, optical
character recognition and other imaging applications which
require very high resolution, high sensitivity and high data
rates. It provides a 400-line per inch resolution across an 8%-
inch page which is double the international facsimile standard
and satisfactory for many copier applications. For more infor-
mation contact Fairchild Australia Pty Ltd, 366 Whitehorse
Rd, Nunawading, Vic 3131. (03)877-5444.

Video display, graphics controller

Intel has announced a new chip that combines video display
and graphics control functions on a single chip. The 82716 is
aimed at such applications as low-cost video display, graphics
and videotex terminals as well as personal computers. The
chip’s high level of integration allows manufacturers to build
in graphics capabilities while improving the reliability of dis-
plays by keeping the number of components low. More details
are available from Intel Australia Pty Ltd, Level 6, 200 Pacific
Hwy, Crows Nest, NSW 2065. (02)957-2744.

Modulation at 860 MHz

A new modulator IC marketed
by Siemens considerably raises
the previous frequency thresh-
old (around 600 MHz) for such
devices. The 5660 IDA operates
on the rf level at frequencies
from 30 MHz to 860 MHz. This
enables the signals (picture and
sound) for UHF and VHF to be
modulated and mixed on a sin-
gle chip.

The TDA 5660 is suitable for
use in TV sets and video de-
vices, cable and TV converters,
video generators, domestic
video monitoring systems, ama-
teur TV and PCs.

With FM modulation, the
sound signal vf is capacitively
coupled to pin 1. The carrier
spacing for picture and sound
can be modified by applying a

voltage to pin 16 which deviates
from the internal reference volt-
age. For AM modulation, the
sound signal is capacitively cou-
pled to pin 16; pins 1 and 2 are
simply interconnected.

The video input processes fre-
quencies of between 0 and
5 MHz, the sound input fre.
quencies of between 4 and
7MHz and the frequency for
the compound output signals
lying between 30 and 860 MHz.
Previously, the upper frequency
range had to be covered by dis-
crete circuitry, but with the
TDA 5660, this can be com-
pletely dispensed with.

For more information contact
Siemens, 544 Church St, Rich-
mond, Vic 3121. (03)420-7204.

The M68000KIT

Motorola has assembled the
M6800OKIT, a design package
which enables the design engi-
neer to develop M68000-based
systems. The design kit contains
the MC68000 and MC68008 mi-
Croprocessors, six peripheral de-
vices, related data sheets, appli-
cation notes and supportive
documentation.

Included in the M6800OKIT
are the following devices: the
68000 16-bit microprocessor; the
68008, an 8-bit external data bus
version of the MC68000; the
68230 parallel interface timer;
the 68901 multifunction periph-
eral; the 68440 dual DMA (di-
rect memory access); the 68652
multi-protocol communications
control; a 68661 enhanced per-
ipheral communications inter-

face; and the 68681 dual univer-
sal asynchronous receiver/trans-
mitter.

A complete library of Moto-
rola documentation in the
M6800OKIT supports system de-
sign. Programmer’s reference
manuals, instruction reference
booklets and programming
reference cards for the MC68000
and MC68008 are included. For
all devices the M680OOKIT pro-
vides data sheets, application
notes and article reprints with
actual system design examples.
A catalogue lists software and
system level hardware available
to support the M68000 family.
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Teletext Decoder

Get the most from your television
with this amazing value Teletext
Decoder! There's a mine of infor-
mation just waiting to be plucked
out of the air waves. You'd pay
around $1000 for a Teletext TV:
now you can have the same facility

Cat K-6315

IR Controller

Now, Teletext convenience from
your armchair! The Infra-red
Teletext Controller is ideal when
you just want to sit down and rest.
Remote pack hasall the same con-
trols as the wired decoder!

Cat K-3425

for under $250 52 29

Tester

Find that fault — fast! With this
tabulous Transistor Tester kit. This
one tests bipolar transistors,
diodes, F.E.T.s and even S.C.R.s
and P.U.T.s!Canevenbebuiltbya
beginner. A useful and practical
piece of equipment you just can't
do without! Cat K-3052

49°s

e

t 2bigital
Readout
Function Generator

The Ideal gitt becauseit’s essential
for any workshop! Hobbyists,

technicians, engineers, etc . . . all
need one! Produces sine, triangle
and square waves from below 20Hz
to 170kHz with a wide range of out-
put leveis! Astounding value!

Cat K-3520

Amp Module

A handy device for any hobbyist to
add to his workbench! A general
purpose 20W amp module for
television, tape recorders, musical
instruments, etc. Uses discreet
transistors for reliability and it's
great value for money! Cat K-3445

457

Playmaster
Mosfet Amplifier

The ideal compromise between
economy and power! The orginal
Playmaster with an incredible 45
watt output and features you'd pay
$$% more for anywhere eisel Give
one of these kits for Xmas and it'll
be remembered for years!

Cat K-3515

j

Bookshelf
Speakers

Now you can have both quatity and
pertormance from a 2 way speaker
system without it being a fifetime
investment! These amazing speakers
were designed by DSE and
Magnavox to bring you the best
value bookshelf speakers avail-
able — and that's just what we've
done! Cat K-4000

229

Complete
Security
Home Alarm

ai

Acomprehensive Home Ajarm ata
low, low price! This superb kit gives
you features you'd normally pay
hundreds for. 8 sectors, security
key operation, built-in  mains
supply and battery backup
everything! it's a totai alarm
system at a bargain pricel

‘4199

IT’S THE PERFECT GIFT!
A CHRISTMAS KIT FOR THE

Cat K-3424 $1 20 J

ELECTRONICS TINKER!

K-3472 TV Pattern Generator $33.95
SIGHT AND SOUND K-6325 Stereo TV Decoder $199.00 AMATEUR RADIO KITs
KITS K-3370 Led Level Meter $45.95 K-3490 Shortwave Antenna $46.95
K-3036 4 |npué Mixer preamp $55‘;.‘?5 K-6300 UHF Amateur Transceiver $189.00
K-3035 Mixer prea VE 24.95 K-4000 Book Shelf Speakers 229.00 K-6302 UHF Trans. Upgrade $14.50
K-g143 Mu;cglourmw?k v L 5309.00 K-4001 Low Cost Amp §99.00  K-6306 70cm Preamp $49.95
K-3153 Beat Triggered Strobe $59.00 K-3427 General Purpose Preamp $7.95  K-6308 VHF Amateur Transceiver $489.00
K-3415 AM Stereo Decoder $39.95 K-3505 Super Siren $14.95 K-6310 VHF/UHF Power Supply $49.95
K-3441 60 Watt M/Fet Module (Complete  $49.00  K-3082 Fluoro Starter SAVE $1.00 $3.95  K-6312 SWR/PWR Meter $39.95
K-3443 120 Watt M/Fet Module with Heatsinks)$69.00  <-3095 Micro Wave Leak Detector $13.95  K-6318 vZ-200 RTTY Decoder $69.50
K-3445 20 Watt Amp Module $15.95 K-3333 Negative lon Generator $34.50 K-6335 Cat FAX/RTTY Decoder $79.95
K-3446 Busker Amp (Shortform Only)  $79.95 DERARIRE YD PEACH K-6330 HF Transceiver §349.00
K-3500 Graphic Equaliser $129.00 K-6345 Radio Direction Finder $139.00
K-3509 Sound Bender $32.50
K-3512 Music Generator $11.95 AIARMS AND CAR ASSORTED KITs
K-3515 50 Watt M/Fet Amp $199.00
e o e mpsens 0 v ACCESSORIES — fios onsser ener s
e P L, il K-3439 Freq/Period Counter $119.00
K-3232 M/Head Amp Mk 2 $32.95 K-3250 Car Alar $41.95 K-3450 LCD Panel Meter $34.95
K-3235 UHF TV Downconverter $39.95 K-3251 U/Sonic Movement Detector $23.95 K-3451 Counter Module 523'95
K-3419 Stereo Enhancer $79.95 K-3252 Deluxe Car Alarm $64.95 K-3453 Appliance Meter 539'95
K-3421 Stereo Simulator $23.95 K-3253 Car Alarm Mk I $29.95 K-3468 RLC Bridge $44‘50
K-3422 VCR Sound Processor $52.95 K-3254 4 Sector Home Alarm $23.95 K-3469 Audio O g‘" t “ 50
K-3255 Igition Killer $1695 HEc G o4
FV\O =408 Hema. AEr $420.00 K-3520 Function Generator $89.00
K-6315 Teletext Decoder %0 $229.00 K.3240'Led Tacho 52395  K-3432500 MHz Pre-scaler $34.50
K-3425 IR Controller (Teletext) ( © s,'f’% $49.95 K-3245 Brake L Flash s '9 K-3335 Negative lon Gen. Kit WAS $39.00 $24.50
¢ - rake! campiFlashsg $44.95 3438 480 Power Supply $24.95
[e) K-3301 T.A.l $34.95
o~ o K-3448 VK Powermaster $99.00
K-3426 IR Repeater $34.50 K-3449 13-8V 5 Amp Power Supply $42.50
LK-3463 Video Enhance $33.95 K-3475 30V Variable Power Supply $54.95J




THERE’S NO BETTER WAY TO GET INTO
ELECTRONICS THAN WITH THE FUNWAY SERIES!

GIVE ONE THIS CHRISTMAS AND ITLL BE

FUNWAY VOLUME 1 '\‘,

‘ec‘ tor ) -
c?he kids »\ '

Projecis Kits 1-10

The ideal place to start! Project kits 1-10 assumes you know nothing about
electronics and gets you building 10 useful projects . . . . instantly! There's

no so'dering so you can take your project apart and build the next one.
Everything is included! Cat K-2600 s 795
Project Kits 11-20

Powered Radlo and the World's Simplest Transmitter. You'll have hours of
fun and learn heaps to boot! Cat K-2610

1-10 to bulld these kits). $8 50
20 new and exciting projects. They're bigger and they're better! Now you
can do it the modern way — with printed circuit boards and soldering. The
K-2621 Flashing Brooch

K-2622 Canary Door Bell

Instructlons for these kits are In Funway 1

Another ten fantastic kits to build! There's really useful things like the Beer
{Also requires components from Project kit

Finished Funway 1 — looking for something else to do? Funway 2 gives you
funway to learn!

K-2623 Morse Practice Set

$2.95 K-2631 Wireless Mic $6.95
$4.95 K-2632 Light Activated Switch $5.95
$6.50 K-2633 Metal Pipe Locator $6.95

K-2624 Univeral Timer $6.50 K-2634 Sound Activated Switch  §7.50
K-2625 Led Dice $5.95 K-2635 Home/Car Alarm $6.95
K-2626 Mono Phonic Organ $8.50 K-2636 Electronic Siren $5.50
K-2627 Pkt Transistor Radio $8.50 K-2637 Led Level Display $9.50
K-2628 Touch Switch $5.95 K-2638 intercom Unit $9.50
K-2629 Mosquito Repeller $5.50 K-2639 Led Counter Module  $8.95
K-2630 Basic Amp $6.95 K-2640 Shortwave Receiver  $7.50

Funway 1 Gift Box

The best Christmas present you could give! Contalns Funway Volume 1 and
everything you need to build any of the 20 different projects in the Funway 1
series. And it all comes in a re-usable plastic parts tray! Cat K-2605

Funway Gift Pack Volume 2

The perfect gift and you'll save money! This pack has been specially
selected for quality and vaiuet You get Funway Volume 2, a quality DSE
soldering iron, a pack of solder, 9 volt battery and the ‘Wireless Microphone’

kit! You're ready to s::::;::s;ovalue | $1 995
SEE PAGE 108
FOR

APPRECIATED FOR YEARS TO COME!

FUNWAY VOLUME 3

It's the next step! Now you're becoming a more advanced hobbyist you'll
need extra challenge. 10 great projects to build and many of them can be
bulit in different forms — so there's plenty to keep you going! You'll have a
great time with this lot and end up with plenty of useful devices to be proud of!

K-2660 Auto Minder $4.95 K-2665 Light and Sound $6.95
K-2661 Two Up $6.95 K-2666 Combined Timer-Lock $9.50

K-2662 Pokey $14.95 K-2667 Mini Amp $14.95
K-2663 Cricket $9.95 K-2668 Binary Bingo $12.95
K-2664 Mini Colour Organ $6.95 K-2669 Mini Synthesizor $12.95

JUMBO

NEW  FUNwaY
BOX

The ideal way to learn all
electronics! Stgp by step mracﬁ%ur:
30 projects from beginner to
expert. Everything you need is
right here — al| components,
PCBs and your very own
soldering iron! Make electronics
fun with Funway this Christmas!
Cat K-2690

FUNWAY
Luanp NEw

Il GIFTBOX

'g 24 fantastic kits to build!
}:eer?nzst popular kits from each
Funway series. Hours of fun —
you'il go from beginner tot
electronics expert in nextxo .
no time! incredible value Xma

itt — you'll save heaps!

Cat K-2680 $4 9 95

ONLY

Volume 3

Another 100 pages of
fun. It's the logical pro-
gression for those who
have worked through
Funway Vol. 1 and 2. It's
for the more advanced
hobbyist, because Fun-
way Volume 3 projects
are based on Integrated
Circuits. Cat B-2610

Volume 2

Where it all began! The It takes over where Fun-
best selling manual now way 1 finishes, with 20
used as an introductory exciting new projects to
text book in countless try out. But these pro-
schools, colleges and jects are different!
youth groups. The ideal They're all buiit the
introduction for begin- modern way — on

ners from 6 to 661 printed circuit boards.
Cat B-2600 Cat B-2605

SA95 SAK95 $AK 95
Fur&ay 3 BonusbPack 6

It's extra value! You get the two most popular kits in this series . . . and we
throw in the book FREE! You get ‘Electronic Cricket’ and the *Miniature
Amplifier’ valued at $24.90 PLUS, Funway 3 book at no extra charge!

Ideal for Christmas! $2490

ADDRESS DETAILS ELECTRON

PTY LTD




Project 751

MINIATURE FM
TRANSMITTER

S.K. Hui
Jon Fairall

ETI continues its quest for smallness almost to vanishing
point. The biggest part of this ultra tiny device is the battery. A
fun project for Christmas.

48 — ET! December 1985

WE HAVE PUBLISHED several ex-
tremely compact projects recently. These
have included the transmitter section of the
optical car alarm switch (September ’8S)
and the ETI-741 radio mic (January '85S).
For one reason or another both these proj-
ects were extremely complex and building
them required considerable experience and
a good deal of patience.

Here we publish something that’s ultra
small and easy to build. It’s a minimum
component radio transmitter operating at
the bottom of the VHF radio band, some-
where around 88-90 MHz. We make no
great claims for its fidelity, (strictly lo-fi)
but it is perfectly adequate for transmitting
speech over distances of 15 to 20 metres in-
doors, and further distances outside.

The design emphasises simplicity to the
exclusion of almost every other considera-
tion. The audio frequency from the micro-
phone modulates a tuned circuit formed by
the coil and some capacitors to derive an
FM signal in the text book manner. Output
from this is buffered and amplified by a sin-
gle transistor amplifier and then fed to an
aerial.

Construction

Construction is quite straightforward.
First check the circuit board. Notice that it
is rather small, so check that the etchant
hasn’t eaten right through the tracks any-
where, and also that no bridges remain
where they shouldn’t. It’s a good idea to
clean the board with some abrasive cleaner
and plenty of water at this stage — that way
you get to look at it closely.

If the board hasn’t already been drilled,
do it now. Note that some of the compo-
nents are soldered on to the back, so some
of the pads don’t have holes in the middle of
them. Don’t drill these out.



Now begin to solder the components on
to the board. Begin with the resistors, then
solder the two microphone leads into place.
Then place the variable resistor. Do it in
this order because one of the mic leads goes
under the resistor, and it’s rather tricky
trying to get the wire into place if the resis-
tors are already there. When you’ve done
this, solder the two capacitors that fit on the
component side into place, then the two
transistors and the LED. Check the orienta-
tion of these components.

Now turn the board over and place the
switch and four capacitors on the back. The
easiest way of doing the capacitors is to first
bend the legs at right angles about one mm
from the component body. Cut the leg
about one mm from the corner. Now drop
some solder on to the pads, rest the capaci-
tor on top of the fillet and apply some heat
to the leg. This will heat the solder below
and the component will sink into it. Apart
from anything else, this method means you
never need more than two hands for the
operation. (Have you ever noticed how
often in electronics you need one hand to
hold the board, one hand for the compo-
nent, one for the solder and one for the
iron? If God had meant us to be electronic
technicians we would all look like a multi
armed Buddhist statue.) When you've fin-
ished this, fold over the 33n greencap, but
leave the others standing upright for the
time being.

Now comes the fun part — winding the
coil. First wind on two turns around the for-
mer, cut the ends off and tin them. This
forms L2. Next do the same for L1 making
eight turns, and solder the four ends on to
the board. Finally, solder the battery leads
and the aerial in place, and go back over
your work, searching for misplaced compo-
nents, solder bridges or splatter.

ANT

PARTS LIST — ETI-751

all Va W, 5%
... 10k
... 82k

33n greencap
.... 1n ceramic
....1p ceramic
...3p ceramic
100p ceramic

Semiconductors
....BC547, '549 or equivalent
.................... 3 mm round LED

Miscellaneous

1 x 5 mm coil former, DSE Cat L-1010, together
with a ferrite core like DSE Cat L-1302 and some
enamelled 0.8 mm winding wire like DSE Cat'
W-3120; one ultra miniature SPDT slide switch
(DSE Cat S-1015). The microphone should be
an electret type — we used the DSE C-1160. A
battery type 216 snap connector and 1300 mm of
thin hook up wire to serve as the antenna.

Price estimate: $8.50
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Setting up

At this stage, you need some other bits
and pieces. An FM receiver is essential, a
function generator and CRO desirable.
Firstly, connect the battery, operate the
switch and check that the LED comes on. If
it doesn’t, switch off straight away. Either
the battery is a dud, the LED is in the
wrong way around or you have the battery
leads swopped over.

With the LED on, switch on the receiver
and sweep through the FM band to see if
you can find the 751’s carrier. You should
detect this as a sudden silencing of the FM
noise. It helps if you can connect the func-
tion generator to the mic leads. Feed in a
sine wave of about 1 kHz, and then you
should hear tone from the receiver when
you’re tuned in.

More than likely you will find nothing on
this first attempt. Tune the receiver to
about 88 MHz, right at the bottom of the
FM band, and screw the slug through the
barrel. Still no luck? Carefully remove one
side of L1 and take a turning off the coil,
and then repeat the whole process. The fre-
quency of the coil is quite sensitive to the
number of turns and the position of the
slugs so you may have to do this a number of
times. We eventually got ours set up at
about six turns.

It’s a good idea to put on more turns than
you need. That way you know that if it’s not
tuning properly you must remove coils.
Also, if you need to increase the number of
turns, you don’t have to start right from the
beginning again with a new piece of wire.
Be careful to use the minimum amount of
heat possible during all this resoldering, to
avoid damaging the tracks.

If you have trouble during this stage of
the operation, a CRO is very helpful. If you
probe the collector of Q1 you should see the
oscillator waveform, which will tell you

50 — ETI December 1985

what is happening. If you don’t have access
to a CRO that will run about 90 MHz, a

HOW IT WORKS — ETI-751

multimeter across the base emitter of Q1
will at least prove that part of the circuit, if
it reads approximately 0.6 volts.

When you get it set up remove the func-
tion generator, solder in the mic and
adjust the pot for maximum volume and
minimum distortion. Fold over the remain-
ing capacitors on the back of the board and
glue the windings, slug and former together
so nothing can move.

Using

The next problem is mounting the device.
This is entirely up to your own ingenuity
and imagination. A few points to notice. If
you want to use it to monitor a particular
position, you may not need the switch. In
that case remove it and bridge across the
switch pads with a bit of wire. The LED
then serves very little purpose, so you may
wish to consider removing it together with
its associated resistor. As a bonus this will
also reduce battery drain.

However you do it, make sure the
mic is securely mounted. If you leave it
to dangie off the leads it won’t last long. If
you intend mounting the device in a case
things will take care of themselves. If not,
consider using a short piece of one of the
component legs instead of wire for the con-
nection. That should lead to a sufficiently
stiff mounting. o

The principle of the circuit Is obvious but the
exact solutions for characteristics of the os-
cillator are hard to calculate. Making rough
approximations on the way, we found that the
inductor L1 would be somewhere around
500 nH. A working sample of the inductor
was actually measured under the L-C-R
bridge. We obtained a value which Is fairly
near to the calculated one.

The signais picked up by the condenser
microphone are ac coupied to the transistor
Q1. RV1 can be manually set to attenuate this
coupling. Varying this pot wili affect the
sensitivity and the distortion of the circult.

The ac signal from the microphone wili
vary the ac emitter current of transistor Q1.
This changing current changes the effective-
ness of the capacitor C4 as seen by the tuned
clrcuit formed by L1, R3, C3 and C4. The ap-
parent changing capacitance of C4 shifts the
osclilation frequency of the tuned circuits.

Capacitor, C4, aiso plays an important
feedback role keeping the oscillator osclllat-
Ing. The free running frequency of the tuned
circult with no input microphone signal is
around 88 MHz. This is the carrier frequency.
The modulation of this frequency by the
microphone signal generates the FM signal
which can be picked up by a normal radio.

To stop the antenna from loading the
tuned circult directly, a secondary wiring is
used to couple the signal to transistor Q2.
This also Introduces a bit more gain to the
clrcuit. if the output resistance of Q1 is Ro
and the input resistance of Q2 Is R, the turns
ratio N of the transformer formed by L1 and
L2 is given as:

Ro
N=k —
Ri

where k Is the coupling between the wind-
Ings. Its value depends solely on the materiai
of the siug. The LED and RS form a circuit ON
indicator when the battery is connected to
the circuit.
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COMPONENTS.

You name itwe’ve got it.

® 2 MONITORS -4

Green Hi Res $139.00
Green Hi Res Swivel Base, etc. $149.00
Taxan Colour $399.00
Taxan IBM/TTL $228.00
PRINTERS
Epson LX80 $369.00
POWER SUPPLIES
IBM Power Supply 135W $169.00
Apple Power Supply STC Quality $89.00
Ex Tax Ex Tax '
RAM 10+ 100 + IBM COMPATIBLE
2114 1.49 1.29 Dual Drives, Full Keyboard, Colour Graphics Output and
4116 1.49 1.29 Printer Port. 256K Expandible to IBM
4168/4864 1.49 1.29 on board includes DOS, etc. $1 422
41256 8.95 6.88 Famous brand.
6116 2.80 2.49 ;
il MAIL ORDER CENTRE
Call direct! Call now!
2732 5.50 4.69 " _ . .
37 %9 99 11 Edward St., Shepparton, Victoria 3630.
27?‘2‘ 166 2 3-65 Telephone: (058) 21 7155.
8 95 . Prices are subject to change without notice.
CONNECIEES oo FREIGHT ANYWHERE IN AUSTRALIA
entronics Plugs !
Centronic-Centronic Cables $16.50 $8 (Ol' Comet $12)
lS)eS ?’ll-l?gsn g: lg?kZCSl:’-DBZSP) $ég% This advertisement must be quoted to qualify for special price.
DISKETTES 10 YEAR WARRANTY TRADE ENQUIRIES WELCOME.
(All double density) 10 + 100 + CASH. CREDIT CARDS AND
DP Single Sided $19.98 $17.98 $
DP Double Sided $2198  $19.98 CHEQUES ACCEPTED.
DISK CONTAINERS Ex Tax ,
DX85 Holds 100, Steel Lock $19.95 I -
DX60 Holds 60, Steel Lock $16.95 a a a S
DISK ng 'l; 55?; e S The best computer people in the country.
« 4853 DSDD 80 track $19900  ALBURY: 518 Macauley Street (060) 21 8088
BALLARAT: 307 Mair Street (053) 31 3399
8 HARD DISKS BENDIGO: 419 Hargreaves Street (054) 43 4866
a e 521 I0MB $599.00 CAMBERWELL: 519 Burke Road (03) 20 7897
2 ¢ 52220 MB $999.00 SHEPPARTON: 11 Edward Street (058) 21 7155
=

e DTC or XEBEC Controller and Cables $380.00 WAGGA WAGGA: 33 Tompson Street  (069) 21 6466
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A special

@
Aseecial | Electronics
for readers of TOCI(IY

Be quick!! When Electronics Today and TEAC offered the original Denon
Technical CD Test Disc, the demand was embarassing and many of our readers

(and audiophiles) missed out. By special arrangement with TEAC Australia Pty Ltd, 2 5 '
we are now able to offer readers the new Denon Digital Audio Check CD atonly .........

The original Denon test disc set the standard for " |

evaluating CD players and testing audio systems. Now “Obviously, the most potent i
Denon, continuing to play a leading role in the demonstration disc would :
development of digital audio recording, have raised that synthesize the features of the

standard with their new Digital Audio Check CD. Louis Denon Technical CD disc

Challis, Australia’s foremost audio system reviewer, with the features of sampler

declared the new Denon test disc “a worthy offspring to discs . . . the Denon Digital

the original . . . even ‘more beautiful than the Audio Check CD does just

mother’.” that.” -

. a . 2 — Total price of discs R cmadsr ool
I don’t want to miss the opportunity to obtain a copy of this important Plus $4.25 packing &
audio testing tool. Please rush me ................. Denon Digital Audio postagé p; disc 9 iAW YORTY
check CD Test Discs at only $25.00 each.
plus $4.25 packing and airmail postage anywhere in Australia TOTAL $
. Tick box to indicate payment:
=i R S i b s P b el dopoor o ;
. American Express [ |  Bankcard[]  Cheque* [
AATOSEY (hipi.............o0i0. i viadd AL Rl S .  Please make cheques payable to the Federal Publishing Company Pty Lid
. F Credit Card No:
.............................................................. ostcode ...................
Lll]lllllllllllllll
5] e L A e e B ey e 0 o Card Expiry Date: ...............cccoooooo...

Unsigned orders cannot be accepted




GET READY
FOR THE

SBS

CHANGEOVER
ON JANUARY 5!

SBS Ceasing transmission on
VHF Channel 0 and transmitting
on UHF Band 4 Channel 28 and
UHF Band 5 depending on loca-
tion — just check at your store.
Australian made antennas for
Australian conditions.

High Gain UHF
TV Antenna

Another quality antenna from DSE!
Solve those reception problems once
and for all. This band 5 UHF is
designed for normal reception areas
and features variable mounting clamp
for easy mounting and aiming!

Cat L-4028

2°29%°0
. S

Combined UHF/
VHF Antenna

Why use two antennas when one will
handle the job? Our combined UMF/
VHF antenna Is one of our most
popular models. It's ideal for
metropolitan reception areas! Great
value for a dual purpose antennal

59 Ry

Band Antenna

Couple it to your existing VHF antenna and you've
got the best of both worlds. Gives excellent recep-
tion! Quality Australlan made Channel 28 Band 4
antenna at a DSE low price! Cat L-4029

i el
Economy

UHF/VHF

It’s made for those good reception
areas! If you're close to the transmitter
you won't suffer on quality but you will

save money. Channels 0 to 11 VHF,
FM and UHF Band 4 including Channel
28! Cat L-4027

T
A0 p;g:‘w‘(?:&\é\.a oM
I S
e Full Alpha
AR . - )
Numeric Display

National’s top of the linel Get the complete
message — without codes! The Alpha
Numeric Pager is just packed with features to
make communication simple and uncom-
plicated. Can store 1200 characters over 20
different messages — and you'll get them

no matter where you are!
Cat D-1022

Digital Numeric Pager

Now there's
a beeper that does §
much more than

beep'l The Digital \
Numeric Pager trom
National can tell you
which number you have to
dial or give you a complete
coded message . . . instantly!
When you need to keep in

touch — make it easy, with a

digital numeric pager from

EAOHEECOCN 2 5229 I 1499 U

Available all capital cities except Darwin & Hobart. Not available in country areas.

A
9 Mo

All pagers: connection & service cost extra

UHF/VHF

Antenna
With
Reflector

It's top of the range!
Particularly suited to fringe
(or poor reception) areas
you'll get a clear sharp
picture with this one. Both
VHF and UHF Band 4 & 5
with inbuilt reflector for
maximum galn/minimum
ghosting! Cat L-4018

ST 995

Got Two Antennas?

Well, now you
only need run
one lead! This
UHF/VHF
Diplexer allows
you to connect
the two
antennas to one
TV feed line!
Cat L-4470

Everyone's Pager!

Everyone can have the
convenience of a per-
sonal pager with
Beeple! The lowest
cost pager around.
Whether it's for busl-
ness or around the
home Beeple will keep
you in touch instantly
for under $100!
Now communication is
within everyonds o
reach at DSE!
Cat D-1002 . -

299 2 Fe)

4

PTY LTD
See address details page 108



Project 684

INTELLIGENT MODEM

‘Modem’ holds its place but shakily in most peoples’ computer
vocabularies. They might be able to tell you what it does but
be hard put to tell you how. ETI intends to let all caring
people into the mystery workings of modems with this
intelligent, auto dialling, 1200/75 baud, ‘world beating’ modem
which even operates when you're not there. Tutorial 1 begins
by comprehensively explaining operation and design
considerations.

December 1985

Part 1

S.K. Hui

DON'T BE DISAPPOINTED that the
World Beating modem we promised isn’t
explained completely in this one issue. A
sophisticated project like this deserves a full
treatment and it’s just too difficult to ex-
plain so many things in a few pages in just
one article. And it’s always safer to build
something that you can understand from the
start.

Saga of the project
preparation

I know there are a lot of well educated
ETI readers out there who have known the
theories of modems for years, but knowing
theories isn’t, unfortunately, enough to de-
sign a good modem. Telecom safety rules
about line interfacing, CCITT standard like
the V.21 and V.23 call establishment hand-
shakes etc, all have to be observed. There is
a plethora of restrictions and a good modem
should comply with them.

The ETI-684 intelligent modem is not
Telecom approved just by being published
(despite that many requests for the design
of this modem were actually from Telecom
engineers and technicians). It is your re-
sponsibility to seek approval from Telecom
before using it. Obviously, it is a great ad-
vantage to your application if you know the
safety requirements in connecting private
apparatus to the Telecom line. We, of
course, don’t want to see anyone get hurt or
into trouble as a result of using the modem.
Some of the important regulations will be
mentioned as reminders in this article.

In the development so far, I didn’t en-
counter any real problems with the auto
dialling and bell detector circuit. Much time
has been devoted to the literature especially
Telecom rules, and the rest has been spent
on setting up a proper development system.
Yes! In fact this modem is going to be con-
trolled by a dedicated microcomputer —
well, this is intelligence!

This approach is better than using dis-
crete logic chips. It would cost a fortune if
all the complex functions were performed
by discrete chips. (A few months ago, a
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Figure 1. Three different types of modulation.

Figure 2. RS232C connector signals.

European magazine published a modem
project along these lines. The end product is
an extremely complex circuit.) A micro with
an inbuilt control program seemed the
cheapest solution.

A lot of resources were needed in prepa-
ration of this project. I would like to ac-
knowledge D. Anisimoff, C. Begg, G. Taa-
tjes from National Semiconductor for their
full co-operation and technical backup on
this project. Special thanks are also due to
J. Skebe and P.C. Ng for their tremendous
help in setting up the development system.
With the generosity of Lynstan Micro-
systems, a development system was used to
develop the software for the modem.
Thanks to Elmeasco Instruments, the ob-
ject file was directly down-loaded into a
GP-XP640 EPROM programmer (or the
GP-XMS512 emulator for in-circuit EPROM
emulation). This greatly shortened the soft-
ware development time for the controller of
the intelligent modem project.

The following sections will be on the lit-
erature side of the modem: basically on the
jargon, the theories and a bit of the design
approach and specifications of the intelli-
gent modem. This article will provide the
necessary background if you want to build
this project or simply want to know more
about data communications.

What is a modem?

Like humans, computers need to com-
municate with each other! To facilitate this,
information stored in form of bytes in the
memory of one computer needs to be trans-
ferred to another computer’s memory. Two
different methods of transfer are possible.
The first is the so-called parailel transfer
(your Centronics printer works on this prin-
ciple). As the name implies, all the bits in
the byte are transferred at the same time. It
is usually done by latching the bits to an

TABLE 1. RS232C ELECTRICAL SPECIFICATION

Communication rate
Driver output voltage leveis, maximum no load

Driver output voltage ranges for loads between 3k and

7k ohms
Driver output current, short clrcuited
Driver output impedance with power off
Maximum driver output slew rate
Recelver input resistance
Effective rceiver input capacitance
Maximum receiver input voltage range

0-20,000 bits per second

=25 V logic 1

+25 V logic 0

logic 1: =15V (7k) — -5 V (3k)
logic 0: +15 V (7k) — +5 V (3k)
500 mA maximum

300 ohms minimum

30 volts per microsecond

7k ohms maximum, 3k ohms minimum
2500 pF maximum

-25Vito $+25V

eight-stage flipflop with a common clock
(trigger). The familiar strobe pulse is used
to trigger the flipflops to latch the bits in
parallel. This scheme is fast but uses too
many wires.

Serial transfer uses fewer wires and is
suitable for long distance communications.
The serial transfer can be synchronous or
asynchronous. In the former case data and
clock signals are transmitted simulta-
neously. The received clock signal is then
used to sample the data. Synchronous serial
transmission is accurate but an extra wire is
needed for the clock signal or a complex en-
coder is needed to embed the clock to the
data signal.

Asychronous transfer is more usual. The
famous RS232C is the typical standard for
serial asynchronous transmission. Syn-
chronisation of data and sampling for the
receiving end is achieved using the start and
stop bits but no clocking signal is sent to the
receiver. So, for example, a byte of 8 bits
would require a start bit to be transmitted
before the transmission of the data bits,
then finally a stop bit.

In transferring the data an agreement on
the baud rate has to be made between the
sending and the receiving end. The baud
rate is the number of bits sent per second.
Depending on the agreement between the

two ends, a special format (protocol) is
used. A typical protocol has one start bit,
eight data bits, an odd parity bit, followed
by two stop bits. The initial start bit resets
the local oscillator at the receiving end and
the subsequent data bits are sampled by the
local timing. The local timing is derived
from the local oscillator which is free run-
ning at a speed the same as that at the trans-
mitting end. There is no connection be-
tween the two oscillators and drift between
them is quite possible. Therefore every byte
of data transferred has to have the start/stop
bits attached in order to re-synchronise at
the receiving end.

The parity bit is sent as an error detector
bit. It is given a logic value depending on
the total number of 1s in the word, which
have to match the parity at the receiving
end.

What relation does all this have to the
modem? The serial transfer mentioned
above involves digital pulses travelling
along cable which needs an extremely wide
bandwidth. Some years ago a bloke called
Fourier discovered that any repetitive wave-
form which is not sine or cosine in shape
consists of many harmonics (pure sine
waves) with frequencies two, three, four
times, etc, higher than the frequency of the
original waveform. This means your logic 1s
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TABLE 2. MODULATION RATES AND CHARACTERISTIC FREQUENCIES FOR
FORWARD/BACKWARD CHANNELS, V.23 RECOMMENDATION

FORWARD CHANNEL Fa F, Fa
Mode 1: up to 600 baud 1500 Hz 1300 Hz 1700 Hz
Mode 2: up to 1200 baud 1700 Hz 1300 Hz 2100 Hz

BACKWARD CHANNEL
Modulation rate up to 75 baud 420 Hz 390 Hz 450 Hz

and Os pulse train has many higher fre-
quency harmonics. This is fine if they are
transferred over a short set of private wires.
But Telecom will get furious if you try to
pump digital pulses into Telecom lines. The
higher frequencies outside the bandwidth
specified by Telecom might create chaos in
the exchange. Every voice channel in the
telephone exchange allows only 3 kHz
bandwidth. (This may be even lower in
some international exchanges.)

Although Telecom has sharp cutoff filters
in the exchange to protect equipment and
the quality of the signal against out-of-band
signals, you are breaking the Telecom Act to
transmit anything outside that bandwidth.
Even within the band, some of the frequen-
cies such as 700-800 Hz, 2230-2330 Hz, 550-
650 Hz are reserved for Telecom uses (see
Telecom Specification 1053, Issue 4, Clause
14.1.2). There are a lot of catches to watch
out for when you connect something to the
lines!

A modem is a device to transform your
digital puises into a form suitable to be
transmitted over the telephone voice chan-
nel and vice versa. Transformations like on-
off keying, frequency shift keying (FSK)
and phase shift keying (PSK) all make use
of a carrier tone, a pure sine wave oscillat-
ing at a particular frequency depending on
the data baud rate and the standard (V.21,
Bell 202 etc) used. As shown in Figure 1,
the digital pulses alter the presence/
absence, frequency and phase of the carrier
signal. This alteration is called modulation
of the carrier. The demodulation process
converts the changed characteristics of the
carrier back to digital pulses. The most
common LSI modem chips will perform
both types of modulations using the FSK
technique.

Standards

A modem has two friends to talk to: a ter-
minal (or computer) and a remote modem
via Telecom lines. Normally, the terminal is
close to the local modem. Full digital pulses
can be used in communicating between the
two without any bandwidth problem.

The RS232C standard, published in Aug-
ust, 1969 by Electronic Industries Associa-
tion (EIA) in the USA, set down the stand-
ard for serial digital communication. The
standard defines a set of control signals,
voltage swings for the signal, different
speeds of baud rate etc. Full electrical speci-
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fications are given in Table 1.

Some explanation of the RS232 conven-
tion is called for. A standard RS232C con-
nector is a DB 25-way connector with the
pin assignments as shown in Figure 2. TX
and RD are the transmission and reception
data lines. The majority of others are pe-
ripherals and host handshake control lines.

To explain when and how these signals
such as DTR, RTS, CTS etc are used here is
an example: Say the host is a computer and
the peripheral is a terminal. To check
whether the terminal is on or not, the com-
puter activates the data terminal ready
(DTR) line. If the terminal does not re-
spond on the data set ready (DSR) line, the
computer simply ignores the terminal. To
send something to the computer, the re-
quest to send (RTS) signal from the termi-
nal is acknowledged by the activated clear
to send (CTS) signal from a free computer.
Data can then be sent down to the waiting
computer.

The standard is pretty general to cover all
sorts of equipment and peripherals employ-
ing serial communication. Some of the con-
trol signals are therefore redundant in cer-
tain applications depending on what type of
peripherals are involved. In the above ex-
ample, the received line signal detector
(RLSD) line is not used. This line is also
known as the data carrier detect line. It is
quite an important line if the peripherals
concerned are modem and terminal. It sig-
nals the terminal to stop transmitting if the
carrier tone in the telephone line is lost.

So much for the standards concerning the
digital side of the modem. V.21, V.23, Bell
202 etc, are standards used in the analogue
or telephone side of the modem. They de-
fine the call establishment procedures for
different baud rate transmissions on the
telephone voice channel.

The American Bell 202 and the high baud
rate standard V.22 cannot be used on a nor-
mal 3 kHz wide voice channel without using
sophisticated modulation techniques. High
baud rate data transmission is usually made
by big companies or the military on hired
wideband Telecom lines. Some of them
allow very high baud rates by employing an
encoder. The encoder encodes the incoming
data bits from the terminal into a so-called
‘symbol’. Several bits usually form one sym-
bol. The symbol runs at a slower rate than
the bits but contains the same information.
It is the symbols that are actually trans-

ferred over the lines, thus allowing high
baud rate without violating the bandwidth
restriction in a normal voice channel.

None of these high baud rate details
really concerns us, however; our modem
can handle V.21 and V.23. These are the
standards for data transmission at low
modulation rates on calls set up on a
switched telephone network under the
CCITT standard. V.21 is a collection of
recommendations and requirements for set-
ting up a 300 baud full duplex communica-
tion link over the phone line. The important
things you need to be aware of are the car-
rier tones and the modulated frequencies at
both ends.

The calling modem (ORIG) should have
a carrier tone of 1080 Hz. A MARK is the
result of receiving a digit 1 from the local
terminal which shifts the carrier frequency
to 980 Hz. A digital 0 modulates the carrier
frequency to the SPACE of frequency
1180 Hz. The answering modem, although
running at the same baud rate, would have
to have entirely different frequencies in a
full duplex system. In a full duplex system,
both modems are transmitting and receiving
at the same time.

The only way for a modem to avoid re-
ceiving its own messages is to have a band-
pass filter tuned to the carrier from the
other side, rejecting the reception of the
sent out messages. In a full duplex sys-
tem, the carriers are at different frequen-
cies. The answering (called) modem, run-
ning at 300 baud has a carrier frequency of
1750 Hz. The corresponding MARK and
SPACE frequencies are 1650 Hz and
1850 Hz. Call establishment procedures for
V.21 and V.23 will be explained further in
later sections.

V.23 defines a set of requirements for a
split baud rate system. A modem operating
at this mode would transmit at one baud
rate but receive at another. This is a useful
standard in situations such as when people
connect to a bulletin board. The central
computer has to talk to many users at the
same time. It downloads the information at
the higher baud rate while the users, who
respond much more slowly, transmit to the
host computer using the lower baud rate. In
many other applications, this slower baud
rate channel is used as an error control
and/or supervisory channel.

In the V.23 standard, baud rates are han-
dled independently by the main (forward)
channel and the backward channel. The for-
ward channel is the one which normally
handles the higher baud. The backward
channel, as you guessed already, takes care
of the lower baud rate. Depending on
whether the modem is the calling (ORIG)
one or called (ANSW) one, the forward/
backward channels can be used for trans-
mission or reception. Telecom’s Viatel
modems, for example, will have their for-
ward channel transmitting to the users at



1200 bps and backward channels receiving
at 75 bps. On the other hand, the Viatel
users would have their modems transmitting
at 75 baud on the backward channel and re-
ceiving at 1200 baud on the forward chan-
nel.

According to the V.23 standard, the high-
est baud rates available to the forward chan-
nel are 600 baud and 1200 baud. Only one
speed is available to the backward channel,
which is 75 baud. The frequencies for these
different baud rates are listed in Table 2.

Call establishment procedure

Without the intelligence endowed in us
by our creator, making a phone call would
be a very difficult task. And just like human
beings, once a call is connected, a computer
has to identify itself and at the same time,
check the identification of the other end.
(It’s a bit disconcerting to discover that the
wrong person has been talking to you only
after a long conversation.)

The identification process involves each
device sending tones to the other, a bit like
in the movie “Close Encounters Of The
Third Kind”, in which scientists communi-
cate with the UFO using tones from a syn-
thesiser.

Of course, it is all laid down clearly on
V.21, V.23, Bell 103 etc, what frequency
and duration of the tones is appropriate to
that particular standard. Normal data com-
munication can commence as soon as these
tones are recognized by the two modems
operating on the same standard. Since our
intelligent modem is fully automatic, it has
to do more than just that. What if the
modem call is answered by an unsuspecting
human? What if the telephone number
given to the modem to dial is wrong? What
if the number dialled is busy? And what if
the number connected keeps ringing while
no one answers? These problems have to be
taken into account by our modem, the cir-
cumstances weighed up and reaction deter-
mined accordingly.

So just how difficult is it to perform the
above functions? The accompanying flow
charts should give you some idea. Before I
go into the explanation of the flow charts,
there are several hardware facilities on the
modem that you have to be aware of.

In 1977, an American company called
DC Hayes Corp introduced the Smartmo-
dem 300 similar to the RS232C standard to
the market. This modem was a Bell 103
standard modem which could be com-
manded by software to handle auto dial,
auto answer and its operating mode. Our
ETI modem has been designed to handle
these Hayes commands as well. There is
hardware on board to detect the ring tone,
busy tone, the bell signals etc. Furthermore,
the ETI modem is capable of generating the
necessary tones in V.21 and V.23 standards
for modem identification purposes. These
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Project 684

capabilities affect the strategies outlined in
the flow charts.

Let’s start with the flow chart of the call-
ing modem (ORIG). The modem is woken
up from the low power sleeping mode by
the DTR signal when the terminal is turned
on. To dial a telephone number, a standard
Hayes command is typed and transferred to
the modem. The micro sets a variable N=0
(the significance of which will become clear
later). Before the micro operates a relay to
off-hook the phone line, it has to make sure
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the phone is not in use (Telecom Spec 1255,
Clause 9.8a).

If the phone is not being used the micro
loops the line and waits for the dial tone to
come from the exchange (Telecom Spec
1255, Clause 8.1). If the modem has not re-
ceived a dial tone after three seconds, a
message is sent back to the operator to indi-
cate the Telecom line is unconnected and
the dial command is abandoned. The con-
trol on-hooks the line and returns to the
command level.

As soon as the dial tone is detected diall-
ing starts. It usually takes a short while to
dial and any key pressed in this period stops
the dialling process — a handy feature if
you discover that the number is incorrect.
Once the dialling is done, the micro waits
for either a busy tone or a ring tone. If nei-
ther is detected within the set time, the
micro abandons the call. A ‘no phone con-
nected at far end’ message is sent to the
operator’s terminal.

If, however, the busy tone is detected,
the micro will on-hook the line, delay one
second and try again. The micro will keep
trying until the far end of the line is free.

Eventually, when the ringing tone is
sensed by the micro, it will send a calling
tone with frequency 1300 Hz, 0.5 t0 0.7 sec-
onds ON, 1.5 to 2 seconds OFF (Telecom
Spec 1255, Clause 2.1.3).

The micro waits 25 rings before it aban-
dons the call. It increments a variable M
representing the number of call attempts.
Before repeating the procedure, the value
of M is checked to see if it equals the maxi-
mum value (or the number of times the user
sets the micro to call an unanswered num-
ber).

Given that the phone is picked up within
the timing period, the micro sets a 2.6 to 3
second delay and waits for the answering
tone at frequency 2100 Hz (Telecom Spec
1255, Clause 2.1.2; also CCITT Orange
Book Volume III.1 Recommendation
G161). If there is no sign of the answering
tone within six seconds of the line being
connected, the micro will hang up.

The phone at the other end may be
picked up in three different situations: (1)
by a normal person; (2) by a computer
operator; or (3) by an ETI modem.

(1) In this circumstance, all the answer-
ing person would hear is the boring calling
tone sent from the calling modem. The re-
spondent does not know what a modem is
and naturally, thinks someone is mucking
around and would simply hang up. The call-
ing modem, not receiving the 2100 Hz an-
swer tone, hangs up when the timing
expires.

Before a second attempt at dialling the
same number, variable N (counting the call
attempts) is incremented, and a check is
made to see whether it has reached the max-
imum. If it has, the whole thing is aban-
doned. The maximum value of N limits the
number of times the modem calls an unan-
swered tone and is important since there is
always a chance that the user has supplied a
wrong number for the modem to dial. The
maximum value of N is suggested to be no
more than 3.

(2) The interrupting tone indicates the
modem has called the computer operator.
The operator presses a button on his
modem and hangs up. His modem gener-
ates the answer tone, the Telecom line is
switched to the modem, automatically and



the answer tone sent down the line — so
long as the operator works within the time
limit of three seconds set by the calling
modem. The identifying procedure will then
start.

(3) The called (ANSW) modem will
wake up from the standby mode when the
phone rings. It does not answer the call im-
mediately but waits in case an operator an-
swers. The modem counts 20 rings or so.
The auto answer procedure may be either
V.21 or V.23 standard depending on the
switch setting. The beauty of this modem is
that the terminal connected to the called
modem does not have to be on when the call
is made. The called modem answers the
phone and knows that there is no operator.
Any messages received will be automati-
cally stored in RAMs on board and the
stored messages examined later when the
operator returns.

The flow chart for the called modem
(ANSW) is quite simple. A bell signal, de-
tector circuit is active all the time but the
rest of the modem circuit is half asleep. The
ringing on the phone wakes up the rest of
the circuit. The number of rings is counted.
If the phone is picked up before the maxi-
mum count is reached (sensed by the ab-
sence of the bell), the micro sets a timing
loop of a few seconds. The call picked up by
the operator may have been made by a
human or a calling modem. If the button is
pressed by the operator within the set pen-
od, the micro assumes the call was made by
a modem and auto answer procedure starts
immediately. Another timing period is initi-
ated in case a mistake was made in pressing
the button. If the auto answer and identi-
fication processes are unsuccessful, the
micro hangs up at the end of that timing
period. If, on the other hand, the button is
not pressed within the timing period (it
being a normal human call), the modem
goes back to sleep.

In the case of there being no one to an-
swer the phone after the twentieth ring, the
micro answers the phone. Regardless of
who is calling, the called modem sends out
the answer tone and depending on what
standard it is set (V.21, V.23), it proceeds
to sense the calling tone. A timing loop of
several seconds is again initiated: if a reply
tone is not sensed within the timing period,
the called modem hangs up assuming it was
a person, not a modem that rang.

It is important to note that, despite no
conversation a charge is made for the call
and thus the reason why the called modem
does not answer the phone until the twenti-
eth ring. How many people would be pa-
tient enough to wait 20 rings? It is your job
to inform your friends not to wait too long
on the phone if it keeps ringing. Hanging up
quickly and trying again is best.

A lot of complex procedures in the
modem cannot be realised without the abil-
ity to detect and distinguish the service
tones from the Telecom exchanges. Full de-
tails of the specifications of these tones are
set out in Telecom Specs 1104, Issue 3.
Anyone who is interested can obtain a copy
from Telecom. For our ETI readers’ con-
venience, the specifications for the most
common service tones are listed in Table 3.
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RSC-FORTH CARD

EXTENSION

Rockwell’'s Forth microcomputer card offers the power of a
high level language coupled with the speed you could expect
at machine level. This, the second in our series on the
Rockwell board, describes the implementation of a disk drive

and house keeping commands.

EVERY COMPUTER enthusiast has a
special regard for the computer manual.
Full of jargon and special terms, even the
formally trained can find it a little daunting.

Manuals are usually divided into sections,
with each section covering a particular com-
mand or feature. While individual sections
can be quite clear the links between the sec-
tions or features can be poorly covered. The
other sort of manual of course is the type
that is very easy to read but provides only
shallow discussion of the hardware and soft-
ware.

The problems of understanding the com-
puter manual become even greater when
you start to work at machine level. The
commands needed to store files on a disk,
send a file from the screen to the printer or
transfer a file from the disk to the printer
are no longer self-explanatory.

Fortunately the Rockwell Forth manual
is of the type that will become more and
more useful as you go along. Unfortunately
it is the type that takes some effort to
assimilate.

The main approach of this article will be
to get you started on the important house-
keeping operations so when you make that
step into the manual, it will be much less
daunting. This approach should suit begin-
ners as well as the computer literate.

The kit

This kit is somewhat different from most
described in this magazine. It is based on a
Rockwell single-chip computer that has a
6502 CPU, the heart or kernel of the oper-
ating system in ROM, RAM, a timer and
input and output ports — all on one chip.

The CPU, pc board and any ‘rare’ parts
are available in a kit from Energy Control in
Brisbane. The double sided, solder masked
and screen printed boards were developed
by Rockwell and Energy Control and will
greatly simplify construction. In the May
issue this year Peter Ihnat described the
construction of the basic computer board. A
number of extension kits like the one for the
disk drive controller described in this article
are also available from Energy Control.

The sections of this article are presented
in the same order that you will have to fol-
low in setting up your Forth computer
board. It will help if you follow this se-
quence faithfully.

Construction and setting up
Whether you already have the basic com-
puter board or are starting from scratch,
construction of the kit is relatively simple.
You are less likely to be plagued by forgot-
ten feed through wires and solder bridging
as the pc boards are plated through and sol-
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SYSTEM
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TEAMINATOR IN
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TEAMINATOR IN
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FOO PLUG IN DS3
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OISK DAIVE 2 OISK DRIVE 3

FORATH
DEVELOPMENT
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M
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TERMINATOR QUT TERMINATOR IN
/A FOD PLUG IN DS2 / FOO PLUG IN 0S3

Figure 1. Multi-disk drive connection configurations.
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der masked. A screen printed component
overlay simplifies component placement.
As a result these construction hints apply
equally to the basic or extension kits.

As usual, insert the least sensitive parts
first, placing components in the order of
links, connectors, switches, IC sockets,
resistors and capacitors before soldering in
the ICs or placing ICs in sockets.

Be careful to correctly orientate all ICs
and electros. The body of the 2 MHz crystal
should be connected to ground by soldering
a wire between the case and one of the holes
in the board at the side of the crystal pack-
age.

There are a number of jumpers on the
board marked A, B, M2 etc, which config-
ure the board for different CPU and
memory options. The arrangement of the
jumpers for this project is shown on the
component overlay.

You should now be ready to set up the
board for initial testing. Connect 5 Vdc to
the terminal block (TB1). Be careful of the
polarity of the wires and check that the
board draws about 400 mA from your
power supply.

To communicate with the Forth board,
you will need a terminal. If your terminal
outputs true RS232 signals with +12V
swings, it can be directly hooked to the
Forth board. For some other voltages, you
could contact our technical service for help.

To connect the RS232 interface, only
three wires are needed. J2 on the Forth
board is a DB-25 connector intended for an
RS232 serial interface. Pin 3 on the connec-
tor is the transmit pin and pin 2 accepts
serial signals from your terminal. The
ground line on pin 7 should join to the
ground pin in your terminal.

Now set your terminal to 2400 baud and 7
bit data with two stop bits, no parity check,
no echo and full duplex. If your terminal
has the X-ON X-OFF option, leave it out.
Turn on the 5 V power supply to the Forth
card and your screen should display

RSC-FORTH V1.7

Pressing the reset button on the Forth
card or typing COLD then pressing RETURN
on your keyboard should cause the same
message to be displayed again. A few sim-
ple interactive commands can be tried out
immediately. Type

VLIST [RETURN]



The screen will start to display a list of all
the possible Forth words (commands) that
you can use. The listing will take a few sec-
onds to finish. Pressing the control key and
the S key together on your keyboard will
terminate the listing action earlier.

One of the simpler commands you can try
is multiplication. Type

58 * [RETURN]}
The Forth card will respond with OK im-
mediately after RETURN is pressed. The
numbers 5 and 8 are first pushed on to the
stack with 8 on the top of the stack. En-
countering the *, the Forth compiler will
compile and execute the multiplying func-
tion. It pulls the top two numbers from the
stack, multiplies them and puts the answer
back on the top of the stack. You can verify
your answer by typing

. [RETURN]
The response is

40 OK.

The . command allows you to pull the
value from top of the stack to be displayed
on screen. Other simple commands like +,
=, /, - S etc could be explored with the help
of the RSC-Forth manual. If everything
looks fine, the next step is to hook up the
disk drive and the printer.

Disk and printer set up

To save trouble and time, I suggest for
your disk drive you use the TEC FB-503 40
track, which is available from Energy
Control.

The Forth board is capable of controlling
up to four disk drives. They can be con-
nected in a daisy chain or radial chain man-
ner as shown in Figure 1. Each drive has a
terminator installed when shipped from the
factory which looks rather like a 14-pin IC.
Remove this terminator if necessary.

The numbering of each drive is deter-
mined by the FDD shorting plug. On the as-
sumption that most people will use only one
drive, the FDD plug is put in the DSO0 posi-
tion before shipment. DSO, DS1 etc have
been marked on the pc board against the
jumper socket. Refer to Figure 2.

The connector cables are your next prob-
lem. Every disk drive needs two cables; one
connects the power and the other is for the
I/O signalling. The power cable consists of
four wires connecting the drive to +12 V,
+5 V and two grounds (see photo). If the
TEC disk drive is used, the J1 connector on
the Forth card is pin-to-pin compatible with
that on the disk drive. A 34-way ribbon
cable is used to link up the two units.

The J4 connector on the Forth card is to
drive a Centronics printer. To save room on
the board, J4 is only a 20-way connector
(the standard Centronics connector has 34
pins). On the card end a 20-way ribbon
cable is cramped into a normal 20-way con-
nector. At the other end the 20-way cable
has to be placed against the pin 1 side of the
34-pin connector (see photo). To print

something, you need to consult the accom-
panying printer driver program.

You should expect the disk drive to draw
about 200 mA from your 12 V supply when
idle. This could go up to 500 or 600 mA
when the motors are running. Your S V
power supply has to be able to supply at
least 900 mA when the Forth card (drawing
400 mA) and the disk drive are hooked up
to it.

Now turn the power to the system back
on. The same start up message RSC-FORTH
V1.7 should be displayed. The system
needs at least 6K memory to run a disk. So
make sure you have 6116 RAMs in sockets
8,9, 10.

Put a 5%-inch floppy disk into the disk
drive ready for formatting. The disk operat-
ing system has to know where the top of the
RAM memory is. So on resetting you
should type

HEX 1800 MEMTOP [RETURN}
The system will respond with OK. Hex tells
the system that any number received will be
in hexadecimal. The addresses of the RAMs
range from 0200 to 17FF (in hex). The next
address is 1800 and this is the one you
should nominate with the command

Two ends of the 20-way printer cable,
one cramped to a 34-way Centronics plug.

Disk drive (left) and Forth card (right) showing power cable combination.

memory top (MEMTOP). Once this parame-
ter is set, you format the disk by typing
DECIMAL 40 O FORMAT

The disk drive should start to format the
disk immediately. DECIMAL tells the system
to change back to decimal mode. The 40
tells the system that the disk is 40 track and
O tells the system to format disk drive 0
(remember that the system can control up
to four drives). This job takes about a
minute or 5o to do. When the OK sign is dis-
played, you are ready to create your pro-
gram and store it in the disk.

Disk file handling
A 40-track drive gives you 314 blocks.
They are from block 0 to 157 and block 320
to 476. Blocks between 158 and 319 are
used by an 80-track drive. Details can be
found in appendix N of the Forth manual
and the “Disk Interface” box. A block con-
sists of 1024 bytes. Blocks 0 and 1 are re-
served for storing system parameters. To
create a file or program, type
5 LIST [RETURN]
The system responds by displaying
SCR #5

COJONH WO
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These are line numbers and can be modified
by the >LINE command. Say you want to
create a program for displaying a message
on the screen when you execute it. You
enter the instruction of the program in line 0
by typing
0 >LINE : TRY [RETURN]

There needs to be a space between 0 and >.
The : is a Forth command for creating a
word called, in our example, TRY. To de-

fine what TRY does, enter your next instruc-
tion by typing
1 >LINE .'' This is a small
testing program '"';
A space must be allowed between the . '’
command and the This. The command al-
lows the string of characters to be displayed
inside the double quotes. To terminate the
definition of TRY, the ; is put at the end.
You can look at what you have entered by

FOD PLUG\

TERMINATOR

/

PLUG

+12v

POWER
RECEPTACLE-
\ hY
\ T .
TEC FB-503 o
1O CABLE
CONNECTOR
REAR DISK DRIVE”
FRAME IO
MATING

34-WAY FLOPPY! ||
[of

W [TFTHEE |!'
GND “I.l l! fi

Figure 2. Disk drive hardware set up.
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Close up of the disk drive to show the location of the FDD plug connectors and the terminator.
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typing 5 LIST [RETURN] again. The
screen will display
SCR #5
0 : TRY
1l .'' This is a small testing
program '"';

0K ]

If the listing shows a mistake in any line,
it can be corrected by using the x >LINE
command, where x is the number of the line
carrying the mistake. You can also erase a
whole line by typing

x >LINE
followed by two or more spaces and then
[RETURN]

Line x will be totally erased. You can

verify this with
0 >LINE [RETURN]
5 LIST [RETURN]

Line 0 should be a blank line. Now re-
type your erased instruction in line 0 to
complete your program. To store the pro-
gram in the disk type

FLUSH [RETURN]

The system responds with OK. The com-
mand INDEX in the Forth dictionary allows
you to check what is on the disk. An execu-
tion of this command will display the first
line in every block in the disk you want to
look at. Type

DECIMAL [RETURN]
0 10 INDEX [RETURN]

The DECIMAL command is just to make
sure the 0 and the 10 are not in hexadeci-
mal. The system will display

s+PRY

OCOIONA WO

10 OK

Indeed, the program is actually stored in
the disk, block 5. Although blocks 0 and 1
seem to be empty, they are reserved for sys-
tem use. So don’t store any user programs
there.

You can verify the storing action by turn-
ing off the power to the system. Leave it for
a few seconds and turn it back on again.



Type
COLD [RETURN]
to reset the system. Then initialise the mem-
ory for the disk drive again by typing
HEX 1800 MEMTOP {RETURN]
Do a disk read by typing
0 10 INDEX [RETURN]
You should get

0

1

2

3

4

B 1 TR
6

7

8

9

A

B

C

D

E

F

10 OK

Note that this time the 10 is in hexadeci-
mal. The system stays in one number base
until it is changed. On the cold start, the de-
fault base is decimal until it is changed by
hex. To run your program, the easiest way
is to type

5 LOAD [RETURN]

The LOAD command will put the program
you created in block 5 on to the Forth dic-
tionary. The word TRY you created be-
comes another Forth word. Calling the
word will execute the function defined by
the word.

Now try running your program by typing

TRY [RETURN]
The system will display

This is a

program OK

So far so good, but what about erasing
files on the disk? You can, of course, list
that file and erase line by line until the file is
blank and store it back. This is a lengthy
method. Unfortunately, the word WIPE
which exists in the RSC-Forth manual does
not exist in this system. There is no single
Forth word to enable you to erase a file on
the disk.

But, don’t worry, ETl has solved the
problem with a program to erase files on the
disk. A listing of this program is shown here
(as well as in the RSC-Forth manual). This
program is created using the commands dis-
cussed above. If you want to store this pro-
gram in block 12 (decimal), type

DECIMAL 12 LIST [RETURN]
Then enter your instructions using the x
>LINE command. The finished program
looks like the following

SCR #12

0 (Word to clear a screen)

small testing

1
2 (S — S WIPE BLANKS etc.)
3 . WIPE BLOCK 1024 BLANKS

Piggy-back board for the Forth card if 65F12 is used.
4 UPDATE FLUSH ;

15 ;5
Store the program in the disk using the
FLUSH command. To run it, type
12 LOAD [RETURN]
The definition WIPE created by you is put
into the Forth dictionary. Typing
5 WIPE [RETURN]
will erase the block (screen) 5 on the disk
for you. You can verify this by typing
0 5 INDEX [RETURN]
Block 5 should be a blank block.

Printing files
It is not always convenient if you can only
check and correct your programs on the
screen. The Forth operating system kernel
and the development ROM do not allow
you to print files from disk to a printer di-
rectly. A printer driver program has to be
written and stored in the disk for future use.
To print any file, that program has to be
called from the disk and compiled using the
LOAD command. The listing of the printer
program is as follows:
SCR #10
0 (Centronics Driver: P-On,
P-0ff, Print)
1 (FILTER OUT FORM FEEDS)
BASE @ HEX
2 LATEST DP @ 100 + H/C
3 CODE STB-PRT 10 3 RMB, 0 2
RMB, O 2 SMB, RTS, END-CODE
4 CODE ACK-WT BEGIN, 11 3
BITSET UNTIL, RTS, END-

CODE

5 CODEHOUT 1 STA, OA # CMP, 0=
NOT IF, 'STB-PRT CFA @ JSR,
6 'ACK-WT CFA @ JSR, THEN,
RTS, END-CODE
7 0 HEADERLESS !
8 : P-ON [ ' HOUT CFA @ ]
LITERAL 0046 ! ;
9 : P-OFF F5EF 0046 ! ;
10 : FORM-FEED 0C EMIT
11 ' P-ONLFA ! BASE !
12 : PRINT 1+ OVER P-ON DO DUP
LIST 1+ LOOP P-OFF ;
13 : P-SCR P-ON LIST P-OFF ;
14 ;S
15
Store the printer driver program in the
disk with FLUSH command. As usual type
10 LOAD [RETURN]
to put the word into the Forth dictionary.
To print blocks 10 to 20 from the disk on to
the printer, type
10 20 PRINT [RETURN]
If only one block is to be printed, try
10, P-SCR [RETURN]
Whatever is on block 10 will be printed.
There was a problem when I first tried
this program. It does not output a line-feed
to the printer and, consequently, the whole
file gets printed on the same line. To avoid
this, you have to choose the auto line-feed
option in your printer. This facility is nor-
mally selectable by the rocker switches in
your printer. For the one I was using, con-
necting a 0 V (ground) line to pin 14 on the
Centronics plug has the same effect.

Input/output ports

It would be a pretty useless computer if
the Forth card could not control general
purpose ports with software. A quick look
at the specifications of the mother chip
65F11 will leave you stunned. Apart from
the usual parallel ports, under your pro-
gram’s control, you can address two 16-bit
counter latches and a full duplex serial com-
munication channel.

Hardware interrupt signals applied to p
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—— FLUKE 8OTK -
CONVERTS YOUR
DIGITAL
MULTIMETER INTO A
K-TYPE
THERMOCOUPLE
THERMOMETER

Treat yourself to a new Fluke Digital
Multimeter and you can have the
80TK Thermocouple Adaptor for
just $69 {ex tax) or $81.40 (inc tax) -
a saving of $30 on the
recommended price!

The 80TK plugs into any Fluke

DMM to give accurate temperature
measurements from -50° to +1000°C
using a K type bead thermocouple
(included). Micro-connector or
screw terminals accept a wide

range of Fluke or other probes.
Measures in °C and °F

See the 80TK and the complete
Fluke Multimeter range at
participating distributors.
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some handshake pins can also be detected
by software.

The input/output power of the card can
be enhanced if you are willing to spend a lit-
tle more money. A piggy-back adaptation
board with a 65F12 chip will let you use an-
other three 8-bit parallel ports. That is, 24
I/O lines which are fully bidirectional.

The following paragraphs will show you
how to read and write to the parallel ports
(port A, port B). Before you write a pro-
gram, it’s best to find out where the ports
are.

J3 is an expansion header connector with
port pins on it (see Figure 1). Names such as
PBO, PA2 etc on that drawing refer to port
B, bit 0 (least significant) pin, and port A,
bit 2 pin respectively. Although shown,
ports C and D are not normally used for /O
purposes. Only ports A and B can be used
with the 65F11.

After locating which pins on J3 corres-

pond to what bit in the port, you'can read
the port by the following
COLD [RETURN]
COLD will reset the system. The default of
ports A and B is input ports. Now type
HEX PB C@ [RETURN]
The system will respond with OK. HEX
changes the number base of the system to
hexadecimal. PB C@ causes the voltages on
pins of port B to be read and stored in the
stack. To read what they are, type
[RETURN]
The system will display
FF OK
meaning all the eight pins on port B are at
logic 1.
Now try to earth some of the pins of port
B with a wire connected to ground, say,
connecting pin PBO for the sake of trying
something simple. The logic pattern on port
should be 11111110. Type
PB C@ . [RETURN]

TEC DISK DRIVE ALIGNMENT

DISK STORAGE WITH FORTH

There are three adjustments to be made. As
they require measurement of quite fast
pulses you will need an oscllioscope of rea-
sonable bandwidth to give good results.
15 MHz or better is desirable.

You will note there is a jumper at pin 1 of
the 2793. Taking this jumper to +5 volts en-
abies internal precompensation. Taking this
pin to ground disables precompensation. The
drives used were TEC 40-track drives from
Energy Control. The precompensation ad-
justment was disabiled as it was found to be
unnecessary. If other drives are used, refer to
the manufacturer’s data to find what precom-
pensation pulse-width is required. Write-
precompensation provides a delay before a
write-pulse is issued to the write-head of the
drive. The actual delay is adjustable between
100 ns and 250 ns. If you choose to use
precompensation carefully follow this
procedure:

1. Set TEST (pin 22 U12) to a high.

2. Push the RESET button.

3. Set TEST (pin 22 U12) to a low; Inserting a
jumper at the link marked T will accomplish
this.

4. Observe pulse-width (pin 31 U12).

5. Adjust R22 for the desired precompensa-
tion puise-width.

DATA SEPARATOR ADJUSTMENT

The following adjustments should be made
carefully as misalignment wlill cause
read/write errors:

1. Set TEST (pin 22 U12) high by removing
link T.

Disk-based systems have traditionally re-
quired a disk operating system (DOS) to han-
die such functions as program and data stor-
age, file maintenance, ioading and execution
of programs, and so on. Forth, however, does
not provide a DOS in the usual sense. Pro-
grams or ‘words’ as they are referred to in
Forth are stored in blocks of 1024 bytes. The
words ‘block’ and *screen’ are often used in-
terchangeably in Forth but they represent the
same thing. ‘Screen’ is perhaps more repre-
sentative of how a block appears on the
user's terminal. A screen Is organised as 16
lines of 64 characters. The number of screens
that can be stored on a disk Is a function of
the drive size. For example, an 80-track dou-
ble density drive can provide 637 screens,

It should be noted that enough system
RAM must be provided to allow memory allo-
cation for screen buffers. The bipolar PROM
decoder supplied by Energy Control ailows
three 2K by 8-bit RAM chips. it will be neces-
sary to provide at least 6K to effectively use
the disk system.

The heart of the disk intertace is the 2793
floppy disk controller (FDC) chip (in socket
U12). This chip provides all the functions
necessary to step the head, seek tracks, and
read/write sectors and tracks.

U21 is used as a monostable to delay the
head load timing signal on U12 pin 40. it is
triggered by the head load signal on U12 pin
28

The FDC address Is derived from the FDC
signal from the bipolar decoding PROM (U6).
Forth requires the FDC at $100. Additional
decoding is provided by U13 and U4 for drive
status and control registers at $106. Reading
$106 provides status information on D5 to D7

Offer not available in States or Territories where it 2 gus!;, the RESET button. via U14. Writing to $106 latches data into U15
contravenes applicable laws. 3. Set TEST low by inserting jumper at T. to provide control of drive and side select,
4. Observe pulse-width (pin 29 U12). and also a signal to turn the drive motor on.
ELMEASCO 5. :‘d]ust R23 for a pulse-width of 500 ns. U18 and U19 are open-collector buffers to in-
i g A:]‘:S‘:'gm’;;o“::‘;y :plnn11660\.l112g' tertace the disk drive control lines.
Instruments Pty. Lud. 8. Set TEST (pin 22 U12) e high (remove Tt SRR I SN i
NEW SOUTH WALES VICTORIA QUEENSLAND Juper from T) pin 23 is a filter that controls the response of
15 McDonald Street. 12 Maroondah Mighway, Tel {07) 369 8683 P the internal VCO of the 2793 during data
PO Box . CONCORD 0 pox 23 RINGwoop S AUSTRALIA e
NSW 2137 vic33s Tet 108} 344 9000 el
Tet: () 736 2868 Tel: (03) 879 2322 W. AUSTRALIA

Telex AA25887 Telex AAID418 ELTENT  Tel 1091 481 1500




The system should respond correctly with
FE OK

To write something to port B, you have to
send a byte of 00 (in HEX) to port B to turn
it into an output (rather than input) port.
Once this is done, port B will remain an out-
put until it is changed. Perform this with

HEX 0 PB C! [RETURN}
Now any binary pattern can be loaded into
port B by, for example, typing

AS PB C! [RETURN]
A multimeter may be used to check the
voltages appearing on port B pins.

This testing procedure is logical but a bit
boring. The accompanying listed program is
a lot more interesting. Before you try it, a
simple hardware interface circuit has to be

O C12
v23 +O-
'-.—\/—\ u22
O

1="PG7 9 = Vg (GROUND)
2 = PG6 10 = V55 (GROUND)
3 = PGS 11 = PF7
4 = PG4 12 = PF6
5= PG3 13 = PFS
6 = PG2 14 = PF4
7 = PG 15 = PF3
8 = PGD 16 = PF2

17 = PF1

18 = PFO

1m2

J6

33leel 34
19 = Vg 29 ® Voo
20 = Vg 30 = Vag
21 = PE7 31 =
22 = PE6 32 = 62 (CLOCK)
23 = PES 33 = Ve
24 = PE4 M= Vg
25 = PE3
26 = PE2
27 = PE1
28 = PED

built. Use a breadboard if you wish to save
time and components.

Figure 3. J6 pin assignment on the piggy-back board.

The schematic of the interfacing hard-
ware is shown in Figure 4. Try this simple
program interactively on the console. That
is, the program will not be stored in the
disk; it is executed directly from the key-
board to be thrown away later. Reset the
system with

COLD [RETURN]
HEX 1800 MEMTOP [RETURN]
0 PB C! [RETURN]
DECIMAL [RETURN]
Create your program as usual with
6 LIST [RETURN]
Use x >LINE command to enter your in-
structions as before. Don’t use the FLUSH
command if the program is not to be stored
in the disk. The listing of the program is
shown below.
SCR #6
0 : ( Turn LEDs on/off in a
binary pattern )
1 : FLASH CR 500 0 DO I PB C!
2000 0 DO LOOP LOOP ;

2

3

4

5

6

7

8

€

10

11

12

13

14

15
Do a 6 LOAD [RETURN ] command straight
away. It compiles your program and the
new Forth word FLASH is put in the Forth
dictionary. To run your program, type

FLASH [RETURN }

You should see the eight LEDs turn on

and off like a counter counting up the bi-

nary scale. That is, the LED connecting to

PBO will flash twice as fast as that to PB1
and four times as fast as the LED connected
to PB2 etc. The counting keeps going on
until the nested DO loop finishes itself.
Changing the 500 to a larger number, say
1000, will double the time this flashing
operation lasts before it stops. Changing to
2000 will, on the other hand, affect the
flashing rate of the LEDs.

Precautionary notes

Extra /O capability of the Forth card can
be obtained if 65F12 is used. A small piggy-
back adaptation board allows for the differ-
ent sizes of the 65F11 and 65F12. The white
silkscreened position U23 is not for solder-
ing a chip on to. Instead, two 20-way header
connectors have to be soldered on the bot-
tom side of the board.

The pins of the headers connect the two
boards up electrically. Naturally, the 65F11

(U1) has to be unplugged from its socket, P

MICROMASTER

Simply Brilliant

MicroMaster is a new single board computer with more features and higher
performance than previously thought possible in a board of this size. Based
on the STD bus, it is possible to expand the MicroMaster into an extremely
powerful multi-user system with hard disks. A friendly user interface and
performance benefits are provided by a CP/M compatible operating system
with MSDOS and UNIX—like features.

Features

# High performance microcoded CPU with pipelining
o Z-80 compatible but faster

o up to 512K bytes RAM with MMU

e monitor/boot PROM in 2732-27256

o two DMA channels for fast data transfers

@ two 16-bit counter-timer channels

|
$750

{plus sales tax)

e two RS232 serial ports with on-board drivers

o Centronics paraliei port !

o Floppy disk controller for 32, 5%, 8-inch drives

o Support for new dual speed 5%-inch drives

o Compatible with CP/M, Z-System, CP/M3, TurboDOS

® 12 level interrupt controller o Full 12 months warranty. Distributor and OEM
. § enquiries welcome.
For more information or to place orders(!) contact: —_—
i CH T

Microtrix Pty. Ltd. 24 Bridge Street, Eltham, Vic., 3095. Ph. (03) 439 5155
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allowing the header connector pins to go in.
You will find the pins aren’t quite long
enough. Pushing them deep into the socket
will force the little board to press against
UT’s neighbouring components. The easiest
solution to this problem is to buy another 40
pin IC socket. Stack it up on top of the
original socket to make it taller before join-
ing the two boards. It is a good idea to put
four standoffs between the two boards and
fix them tight with screws. Holes are al-
ready drilled on both boards for this
purpose.

A 64-pin IC socket has to be soldered on
to U22. A double row 34-way header con-
nector is soldered on to J6. A fine soldering
tip is recommended. Next, insert the 65F12
into the socket. Inserting this chip properly
will be much harder than you think! To en-
sure good contact between the IC and the
socket, pins of the IC are flared outwards.
The pins are forced back when you insert
them.

columns of pins on each side makes for an
extremely hard job. Somehow, you have to
bend four columns of pins at the same time
as you insert the chip into the socket. How-
ever, you should be able to manage it with a
bit of patience and care.

A good contact is very important. For a
while with mine I thought there was a bug
on the board. My screen kept displaying
garbage symbols and the cursor buzzed cra-
zily. Not until a fifth attempt at inserting
this monster chip could I eventually get it
working.

There is no information on the pin assign-
ment of the 34-way header connector in J6.
I have tracked this down by tracing through
the tracks on the little board. As you might
have guessed, most of the pins on the con-
nector are for the additional ports offered
by 65F12. The pin assignment for J6 is
shown in Figure 3. This uses the convention
of PEO, PF6 etc, where PE, PF are ports E
and F respectively and 0 and 6 refer to the
bit position of the specified ports. ®

+5v

8 x 150R

8 x BCS547

The fact that this ‘fat’ monster has two
o B _____FORTH CARD
J3 EXPANSION CONNECTOR
peo |
PB1 g
: 7
PB2
M | 2x7
PB3 L AAAA—
s K7
PB4 AAAA
k7
pas (& AAAA
1
!
b 267
P86 AAAA—
M &7
PB? l AANA—
!
{
—— e ————————
Figure 4. Port B testing hardware.

PARTS LIST

The basic model consists of 2 MHz crystal,
65F11, bipolar PROM, R65FR1 ROM and pc
board, and costs around $159. You can en-
hance the VO power by replacing the 65F11
with 65F12. The piggy-back adaptation board
with the 65F12 and a few header connectors
necessary for connecting to the mother board
cost $54, The Forth card cannot drive a disk
drive without the 2793A disk controller chip.
The chip itself costs $27. A 40-track TEC-
FB503 disk drive complete with connectors is
available for around $200. All the above parts
are available from Energy Control. See below
for full parts lists.

PARTS.FOR BASIC FORTH CARD
Resistors all Ve W, 5%

- 10p
....10n 16 V RB electro
(611 s il 41 100u 16 V RB electro

1 x 40-pin IC socket; 2 x 24-pin IC sockets; 2 x
28-pin IC sockets; 1 x 20-pin IC socket; DB-25
female connector (right angle pc mount) normally
open pushbutton; and the RSC-Forth develop-
ment kit* which includes:

.- ...RB65F11
-.256 x 8 bipolar PROM
R65FR1 development
ROM
pc board and literature.

PARTS FOR DISK CONTROLLER
Resistors

150R Y2 W
.. 10k multi-turn trimpot
.. 50k multi-turn trimpot

O i . 220n

CR1

‘ available from Energy Control.
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Introducing a new standard of quality in an
affordable line of microphones

The PROLOGUE microphones from
SHURE

These are excellent “starter’” mics for the beginners who
are looking to “hone” their skills on a microphone that
sounds good and is rugged enough to withstand years
of use. Shure is world acclaimed for its emphasis on
ruggedness and reliability.

PERFORMANCE

Prologue microhphones deliver a sound that is distinc-
tively “clear and alive” The frequency response of ev-
ery Prologue microphone is tailored for vocal intelligi-
bility, and is equally satisfying for music reproduction.

CONSTRUCTION

Each Prologue features an all-metal, die-cast case. And
becuase they are dynamic microphones, they stand up
well to heat and humidity.

QUALITY

You can count on Prologue microphones for consisten-
cy in frequency response and output level. Prologue
microphones are subjected to rigid Shure specifications
anhd quality control procedures. But if a Prologue micro-
phone ever needs servicing, you need only return it to
Shure for repair. Prologue models are not “‘throwaway”
designs.

PROLOGUE 10

The slim, probe shape of the Prologue 10 is in-
tended to give the unit a low profile when hand-
held or stand-mounted in both vocal and
instrumental applications. It is an excellent choice
for podium use also. It is available as either a high-
impedance (10H-LC) or low-impedance (10L-LC)
model. Frequency response is 80 to 10,000Hz.

V4

PROLOGUE 12

The popular ball shape of this model is designed
to provide increased ruggedness, plus

added protection against speech-produced
“popping’’ sounds. It is also better suited to
hand-held use than probe-shaped microphones.
Available in either the high-impedance (12H-LC) or
low-impedance (12L-LC) model. Frequency
response is 80 to 10,000Hz.

V4

PROLOGUE 14

The Model 14 has all the advantages of a ball
micrphone, plus such additional features as
improved performance, a durable, non-glare matte
finish case and switch-locking capability. Available
in either the high-impedance (14H-LC) or low-
impedance (14L-LC) model. Frequency response is
40 to 13,000Hz.

/

AUDIO ENGINEERS PTY. LTD.

342 Kent St., Sydney, NSW 2000
SHURE ;5

AUDIO ENGINEERS (QLD).
Cnr. Jane & Buchanun Sts
West End. Qld. 4101

(07) 44 8947

MARKETEC PTY. LTD. viwne
Unit H, 28 Welshpoo! Road, A
Welshpool. W.A. 6106 L

(09) 361 5954

shure3 ADUSTAY ASSOCIATION
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AT LAST! A low cost 10

Amp Digital
Multimeter with

tronsistor test

Digttal multimerers are very popular these days but
good quality ones with 10 amp scales generally cost
well over $100. We think that is 100 expensive so
we've decided to do something about .

Jaycar is pleased o announce a direct tmport digital
multimeter with sensational specifications at an
unheard of price!

Check the specs.

DC VOLT 0.1mV - 1000V
AC VOLT - 0.lmV - 700V
DC CURRENT 1uA - 10A
AC CURRENT 1uA - 10A
RESISTANCE [ 0.1 - 20 Mohm

less than 30 ohm @ 1mA
hFE TEST _ 0-1000 10uA 2.8V NPN/PNP
DIODE TEST s 1mA
Basic accuracy of Voks, Current & resistance is
between 0.5 - 1.2% depending on range
DIMENSIONS 170(H) x 90(W) x 35(D)mm
FEATURES

* 0.5" high digits

# High quality probe set suppited!

# Vinyl carry case supplied!

* Built in tTting bail!

# LED & buzzer continuity test!

* Precision thin film reststors

used (or long term accuracyl

# CMOS logic. 1000-2000 hours battery life!

W Single function range swiich

% Complete with battery, spare fuse

(2AG) and! mstruction manual
* Protected ON/OFF switch!
#* Auto polarity

* Protected

# Floating decimal point
Cat QM-?%Z!O

$89.95

DESN MOUNTED LAMP
MAGNIFIER

This unit magnifies any object under a clear ¢ool
fluorescent light. The magnification t the maximum
oblamable (lens 127mm diameter bicorvex 4 Dioptres,
focal length 254mm) consistent with minimum dis-
tortion and eyestrain and good off-angle viewing

It is NOT cheap, but then again it will definitely last a
lifetime It & butk ke a Rolls Royce. (We doubt
whether 20 years continuous use would wear out the
German made flexible arms for example). Spare

Cat SL-2700

ATLASTI A low cost 10
Amp Digital
Muitimeter/

Tronsistor Tester &
Capacitance Meter!

Jaycar 8 proud to announce a genuine low cost high
performance combination Multimetef/Capacitance
meter for the enthusiast! This unit is all the most
commonly needed test gear rolled into one!

Similar units are on the market to sell from around
$150 to over $200. th)pay more when you can get

2 Jaycar direct import for less?

DC VOLT 0.1mV - 1000V
AC VOLT 5 —— 0.lmV - 700V
DCCURRENT . luA- 10A(20A max 309«5!
AC CURRENT 1uA - 10A (20A max 30 secs,
RESISTANCE . _J 0.1 - 20M ohms
CAPACITANCE . - . 1pF - 20uF (2%)
CONTINUITY less than 30 ohms @ 1mA
hFE TEST 0-1000, 10uA 2.8V
DIODE T