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Undisputably your best buy in
DMM’s

Here’s your chance to own a Parameters
Model 7040 or Model 601 digital
multimeter, probably the best value
instruments of their type in Australia.
Instruments that are widely respected for
their proven quality, ruggedness,
dependability, accuracy and style.

Features

* 3, digits

® 28 ranges

® Basic DCV accuracy 0.1% (7040) and
0.25% (601)

® Battery Life >2,000 (7040) hours and

>200 hours (601)

Hi-Lo Volt resistance tests

Overload Protection on all ranges

Current ranges 10A (7040) and 2A (601)

Auto polarity

Finger guards on probes and shrouded

plugs for safety

Low battery indicator

Quality leads and Probes included

Our No-Nonsense
Warranty

You have the full protection of our no-
nonsense warranty for a full 12 months 3
from the date of purchase. Should your
instrument develop a fault not attributable
ly to physical abuse, simply return it to us

1 601 On freight paid and we will either repair or
Mode replace it at no charge to you. This applies
in addition to all warranty requirements
you normally receive under the trade
practices act.

All prices include delivery anywhere in Australia

ORDER FORM

I would like to take advantage of your special digital multimeter offer. Please supply me meter(s) as set out below. I
understand that 1 will receive a carrying case for each meter ordered at no extra charge.

and receive a bonus
vinyl carrying case
(normally $12.00)

PRICE NAME L. i e e
TAX* TAX TOTAL
_ QTY. _ _MODEL__FREE_ _ PAID _ AMOUNT ADDRESS .. .. e
601 $59.95 $69.00 $
_______7010___‘&715___‘9_9@__‘ ..........................................................
Ss____ OO Ienclosemychequefor$ ...............c.cooiiieeen..
O Please charge my Bankcard *

* Tax free orders must include an exemption certificate on an

official company order. . PARAMETERS .
** Bankcard users be sure to include your full home address, 0O Our Company OrderNo. .................... is enclosed
not a PO box number.

SIGNATURE. ...... . .iuiiiiiiiiiiai i, e R— .

PLLEASE ALLOW 7 DAYS FOR DELIVERY
Detach and return to:
Parameters Pty. Lid. P.O. Box 573 ARTARMON N.S.W. 2064  Offer closes 30 December, 1984.

Sydney: 41 Herbert St., Artarmon, N.S.W. 2064, Phone: (02) 439 3288 Melbourne: 53 Governor Rd., Mordialloc, Vic. 3195, Phone: (03) 580 7444
xypar 397 ;
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crisis of identity something akin to a sex

change? The domestic video recorder
these days is quite a sophisticated machine.
It is certainly the most sophisticated piece
of high technology that resides in the home
these days, the home computer notwith-
standing, The VCR is a complex assembly
of sophisticated, precision mechanics plus
sophisticated and complex electronics which
is a remarkable amalgam of analogue and
digital circuitry. By comparison, the home
computer, wonderful though the tricks it
can perform, is like a K-mart food
processor.

But I digress. Your VCR is for record-
ing/playing video tapes. Right? Wrong. Or,
not any more any way. The introduction of
‘video hi-fi' gives the VCR the ability to
record/replay high quality audio with a per-

IS THE VIDEO recorder undergoing a

formance that is claimed well exceeds the best that reel-to-reel recorders could achieve
and could come close to rivalling current digital systems.

Is the VCR meant to challenge the cassette deck? Nobody’s saying. Is it meant to
challenge compact disc systems, with the bonus of record facilities as against CD’s play-
only ability? Nobody’s saying. The ‘blurring’ of the VCR’s traditional role is furthered
by the availability of digital audio add-ons that turn the machine into a true digital audio
recorder.

I suspect, and my suspicions were ‘firmed’ somewhat at a recent press release for a
video hi-fi machine, that the hi-fi facility was developed as a marketing ploy to boost the
sales levelling-off that began a little while ago.

The result is an identity crisis for the VCR that may just backfire on the manufactur-
ers unless they can successfully educate the consumer. But the consumer may well
decide that video hi-fi is not what they want. I think the days have gone when you can
tell the consumer that such-and-such a product was a desirable necessity and to ‘take
what we tell you to take’. (Not that I'm saying that's what the video companies are
doing.) It particularly applies with consumer electronics. Witness the home computer
market. Consumers began asking themselves more searching questions about their need
for the product last year. The results are well-reported in the press.

Will the video recorder successfully transmogrify into an audio/video machine, eclips-
ing several separate components? Time will tell.

Wisdom crieth without;
She uttereth her voice in the streets
Proverbs 1:20

Roger Harrison

SERVICES

EDITOR

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

COPYRIGHT: The contents of Electronics Today Inter-
national and associated publications is fully protected by
the Commonwealth Copyright Act (1968). Copyright
extends to all written material, photographs, drawings, cir-
cuit diagrams and printed-circult boards. Although any
form of reproduction is a breach ot copynght, we are not
concerned about individuals constructing projects for their
own private use, nor by bands (for exampie) constructing
one or more items for use in connection with their per-
formances. Commercial organisations should note that no
project or part project described in Electronics Today
International or associated publications may be oftered
for sale, or sold in substantially or tully assembled form,
unless a licence has been specifically obtained so to do
trom the publisher, The Federal Publishing Company, or
from the copyright hotders.

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

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

LIABILITY: Comments and test results on equipment
reviewed refer 10 the particular item submitted for review
and may not necessarily pertain to other units of the same
make or model number. Whilst every eftort has been
made to ensure that all constructional projects referred to
in this edition will operate as Indicated efficiently and prop-
erly and that all necessary components to manufacture
the same will be available, no responsibility is accepted In
respect of the failure for any reason at all of the project to
operate eftectively or at all whether due to any fault n
deslign 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 #n
respect of any injury or damage caused by any fault in the
design of any such project as aforesaid.
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Perth Electronics Show report
Winning In the West.

Starting electronics
Beginners’ series: Part 2 — hot tips for solderers

Battling through the connector jungle
Connector classes, types and styles can be a trap for the unwary.

Beating the mail order blues

Follow these guidelines to buying electronic parts and kits by mail order.

Computer plotting tropospheric paths

This summarises the different types of loss affecting tropospheric propagation and describes
a computer program which will work out how a given path will perform.

‘Pirate’ broadcasters braving the high seas
Unlicensed broadcasters on the mediumwave and shortwave broadcast bands.

PROLOG — a programming language, Part 3

A look at the data structures which allow relationships to be graphically expressed.
Lists are introduced.

Banish that ‘bad load’!

A discussion on cassette data recording systems.

Does BASIC have to be so basic?
Modern versions of BASIC are sophisticated, but they are often badly written.

PROJECTS

1410: Bass guitar amp, Part 2

Details of the equaliser board and the outputlimiter board, with full constructional details
for the complete amp.

337: Automatic car aerial controller

Automatic raising and lowering of the car aerial when the radio

is turned on and off.

442: ‘Masterplay’ stereo

A low cost stereo amp/record player which is easy to build and delivers
over 30 watts (peak) per channel.

107

115

132

140

145




SPECIAL OFFERS

CASIO PB-100 POCKET COMPUTER
NASHUA 5'/4 & 8 FLOPPY DISKS

. 123
. 137

i Cover.
Photograph
courtesy
STC
Cannon
Components

Design by
Ali White.

REVIEWS
The shrinking video camera recorder

31

JVC's new VHS-C camera/recorder takes standard 35 mm camera lenses and has

an add-on character generator for titling.

Philips KR684 and Sony KV-2064EC stereo TVs

Is the extra expense of a new stereo TV set justified?
Throw out your joysticks?

36

124

The ‘MindLink’ headband is for controlling computer games with your mind.

UNIX — the evolution of an operating system
A multi-user, multi-tasking operating system.

126

VIDEO METAMORPHOSIS
The video world is undergoing radi-
cal change at .present. The VCR
heads a push into audio with ‘video
hi-fi' for both Beta and VHS for-
mats. The humble TV grows into
component video and video disc —
who knows? There's a battle going
on behind the scenes. This article
gives you the state of play.

DRUM SYNTHESISER

This simple drum synthesiser is
cheap, but effective! It provides a
range of sound
variations from
Chinese block
to bed spring 7
boings!

It can use
‘sound’ pickup
from a plezo

or loudspeaker

RADIO TELETYPE

SPECIAL

Radio teletype is growing rapidly in
popularity amongst radio amateurs
and other enthusiasts, aided and
abetted by home computers. Next
month we have a special emphasis
on the subject and introduce two
projects: one for the Microbee, one
for the VZ200. Not to be missed!

sensor, as well

as taking a digital '
pulse input. All the d
bits are widely stocked so
hot up your soldering irons!
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This page is to assist readers in the
continual search for components, kits,
printed circuit boards and other parts for ET!
projects and circuits. If you are looking for a
particular item or project and it is not
mentioned here, check with our advertisers.

MINI-MART 161
e We'll publish up to 24 words (maximum)
free of charge for you, your club or your
association. Copy must be with us by the
first of the month preceding the month of
issue. Please — please — print or type
advertisements clearly, otherwise it may not
turn out as you intended! Every effort will be
made to publish all advertisements recelved;
however, no responsibility for so doing is
accepted or implied. Private advertisements
only will be accepted. We reserve the right
to refuse advertisements considered
unsuitable.

e Conditions: Your name and address plus
phone number (if required) must be included
with the 24 words. Reasonable
abbreviations, such as 25 W RMS or 240
Vac, count as one word. Advertisements
must relate to electronics, audio
communications, computing, etc — general
advertisements cannot be accepted. Send
your advertisement to:

ET! Mini-Mart,

P.O. Box 227,

\_Nitﬂ)o NSW 2017. . T
MAIL ORDE_R BOO_KS 130
l_.ETTER§ . " 147
ARTWORK —ea
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When you can’t
g}lﬂ‘ord mistakes.

Therereally isa
difference in disc pack and
diskette brands.

It's in the way they are
made.

Because the computer
industry cannot afford
variation in quality of disc
packs and diskettes,
Nashua looked for, and found
a way to ensure absolute
consistency.

Here's how we do it.

Quality Circles.

At Nashua we've found
the best way to attain this
‘consistency’ is to ensure
that at each stage of
production our disc packs

and diskettes are
statistically checked to
make sure the quality is
‘built-in’ every step of
the way:.

Rather than long
production lines, we have

‘Quality Circles' — small
groups of people whose job
itis to make sure that each
Nashua disc pack and
diskette is right in the first
place.

The resultis a product
with such consistency that
itis chosen by those people
who can’t afford mistakes.

Phone Sydney 9582044,
Canberra 47 0511,
Melbourne 428 0501,
Brisbane 3694244
Adelaide 420021, Perth
3281888, Darwin 816204,
Auckland 77 5468,
Wellington 851965,
Christchurch/Dunedin
Whitcoulls Ltd, PNG

256766.

© Nashua

There really is a difference.

Ruwald & Skinner 407 NA/A



Wide applications

Some LEDs let you do what you can.
Stanley’s new Super-Bright LED with
a luminous intensity of 1,000mcd at
20mA lets you do what you want.
For example, the world’s brightest
LEDs can create a traffic signal that
requires neither periodical checks
nor maintenance. It can create super-
bright tail lamps for automobiles. Or
with equal ease and brightness, it can
create a high-tech light source for
optical-fiber communications or
solid-state light source for a facsimile
or other office machine.

| oni

..nllﬁml

100mcd at TmA

Stanley’s Super-Bright LED can be as
bright as 100mc¢d at TmA — a frac-
tion of the current you needed until
now for 100mcd. Connected directly
to CMOSs, matrix display equipment
and other machines literally shine
with new energy efficiency. In addi-
tion to red LEDs with luminances
ranging from 500mcd to super-bright
1,000mcd, Stanley can supply high-
luminance 80mcd and 200mcd LEDs
in green, yellow and orange.

For variety and applications un-
limited, specify Stanley. Now more
than ever, we can make all your
bright ideas shine even brighter.

FURTHER INFORMATION AVAILABLE FROM AUSTRALIAN DISTRIBUTOR

SOANAR ELECTRONICS PTY.LTD.

INCORPORATED IN VICTORIA

30-32 Lexton Road, Box Hill, Vic., 3128, Australia.

Telex 34303

VICTORIA: 8950222
N.SW..789 6744

STH AUST: 2970811
QUEENSLAND: 852 113}
WEST AUST: 381 9522
TASMANIA: 31 6533




Export coup
for Philips
Australia

Philips Australia has just achieved a major export coup. A
new automatic radiophone, the FM900, which was
developed and manufactured at the Philips plant in Clayton,
Victoria, has been sold to British Telecom on an order worth

more than $5 million.

The FM900 series radiophone
was developed to meet local and
international standards. It could
become available to Australian
users, depending on decisions
made by Australian Telecom.

It was designed to meet the
needs of a wide variety of people
on the move who want to keep in
touch. Calls can be made to or
received from almost any phone
in the world, even to other radio-
phones fitted in boats or other
vehicles. As it is a two-way sys-
tem the driver can always be
contacted, even from a public
telephone box.

It is claimed to be the most ad-
vanced of its kind on the market,
with more facilities than the
average conventional phone.
This 111-channe! VHF radio-
phone can store 60 telephone
numbers in its memory. By
pressing three buttons in a short-
form code, numbers stored in
the memory are dialled automat-
ically with the handset on or off
the hook.

An automatic strong-signal
search ensures that the best high-
level signal is automatically
selected. The signal-strength
indicator monitors the strength
of incoming radio signals.

A number of security features
have been built into the Philips
FM900. The equipment can be
locked so that no-one can use it
to make calls, or only a few vital
numbers can be accessed. What-
ever locking system is used the
radiophone can always receive
calls. Alternatively, the handset
can be unplugged and removed
altogether for complete security.

The FM900 is easy to install
and simple to operate. The dis-
play and handset are all in one
which means that calls can be
made by anyone in the vehicle —
just as one would use a normal
phone handset. If the caller
wants passengers to hear the
conversation a loudspeaker can
be switched on for this purpose.

Besides the handset there are
only two main elements: the

microprocessor-controlled radio
transceiver which is housed in
the boot of the car, and the aerial
which can be electrically
controlled.

The FM900 can save time, im-
prove efficiency and gives the
users an advantage over those
without mobile communica-
tions. Sales people can place cus-
tomer’s orders on the spot, or a
service engineer can be sent
straight to an emergency. If a
driver gets delayed in the morn-
ing traffic the radiophone can be
used to rearrange their day, and
they can even reply to their

morning mail by dictating direct
to their office.

Users of the Philips FM900
radiophones in England wil have
the usual public telephone ser-
vices available — road reports,
air travel information, weather,
directory enquiries, etc. Owners
can even call their answerphone
and have it play back messages
while they are on the move.

The FM900 is proven profes-
sional mobile radio equipment
and since it was released in April
1983 it has been in volume
production.

West Melbourne.
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What the customer sees. The sales area at Radio Parts in Spencer Street, ;
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H-P at Radio Parts

amily business and trade-

house, Radio Parts, uses its
Hewlett-Packard computer to
compile an annual catalogue and
monthly price list which contains
information on its stock of
15 000 items.

The 325-page catalogue has a
paid subscription of 4000
throughout  Victoria, and
includes details on all Radio
Parts’ products such as radio
and television components,
appliances, car  products,
household goods, electronic
products, communication and
hi-fi equipment.

As well as producing a cata-
logue and price list the HP 3000
Series 111 has also simplified the
backorder system. On receipt of
the customer order the account
number is entered, the credit
rating checked and if satisfac-
tory, a computer address label
printed. The order is then made
up in the store and despatched.

Statements are generated on
the computer and issued one
month after the goods have been
despatched. These are prepared
in about two days compared to
taking two weeks prior to
computerisation



BATTERIES DANGER

children.

swallowed.

dangers.

Wafer-thin batteries such as used in calculators, cameras,
watches, LCD games etc, can spell serious danger for young

Because this class of battery is bright and shiny, young
children are attracted by them but they can be fatal if

A recently reported incident tells of a young boy who swal-
lowed one of these batteries. His parents were unaware of the
danger. When they sought medical help a few days later, it
was too late. Unfortunately, the strongly alkaline chemicals had
destroyed the boy's esophagus.

Apart from that, their size is such that, if one lodged in the
windpipe of a small child, suffocation could result.

Keep such batteries, both new and used, out of sight and
reach of young children and warn older children of the

LSI breakthrough

oshiba has recently dev-

eloped fundamental tech-
nology for a ‘resistless’ process
in which the pattern that makes
up an LSI integrated circuit is
etched directly on the substrate
by laser chemical reaction with-
out the use of a resist.

Commercial implementation
of this technology will shorten
the etching process. It will make
possible the manufacture of
proposed 16M devices, which
require accuracies better than
0.5 pm.

It was discovered that when a
silicon substrate was irradiated
using a short wavelength
(around 300 nm) laser in a
chlorine gas atmosphere, etch-
ing occurs by chemical reaction
taking place at the irradiated

portion only. This marks an

important step toward the
achievement of a resistless etch-
ing process.

It not only renders coating,
postbaking and peeling unneces-
sary, but combines pattern
exposure and etching into a
single simultaneous operation.
And since etching is accomp-
lished by chemical reaction
alone, there is no danger that
the circuit could be damaged by
ion impact.

Commercial implementation
still awaits the solution of sev-
eral problems, but the technique
is sure to have a major impact
on the manufacture of 16M
VLSIs, and constitutes a new
field of application for UV
lasers.

Chinese trade delegation. Siemens was visited recently by a trade dele-
gation from the People's Republic of China. Members of the delegation are
pictured in the small business telephone section of the company’s Rich-
mond factory with Siemens executives: (extreme left) Dietmar Weinkoetz,
Production Supervisor; (4th from left) Jock Reid, Manager Communica-
tions Networks.

News D’ GE S T

IC shortage continues

The continuing under-supply
of ICs by the big Japanese

manufacturers is still causing
problems, in spite of massive
capital investment — up 50% in
the last two years.

Part of the expanded capacity
will go into big increases in the
number of 256K memories,
while the present high rate of
production of 64K units is
maintained.

Meanwhile, the consumers of
the ICs, makers of cameras,
watches and cars, have started

making their own as a way to
beat long waiting lists with the
traditional suppliers.

The question that everyone is
asking 1s how long can the IC
boom continue? Industry pun-
dits are speculating that the pre-
sent situation will last at least
until next year. Conditions are
being helped somewhat by the
growing trend of makers of cus-
tom ICs to sell to other manu-
facturers. The result could be
massive over-capacity before the
end of the decade.

Pocket blow job

ith the widespread intro-

duction of random breath
testing in most Australian states,
there has been increasing inter-
est in finding out just how many
drinks an individual driver can
have before putting himself ‘at
risk’. It varies so widely from
person to person and depending
on circumstances, that the ‘three
drinks in the first hour’ rule is
just a “‘guide”.

Reliable ‘personal alcohol
breath indicators’ have, to date,
been either very scarce and/or
very expensive. The BloTron
alcohol breath indicator is a
portable, pocket-sized instru-
ment that claims to reliably indi-
cate the range of blood alcohol
level around the 0.05 limit yet
costs well under $100.

The BloTron features two in-
dicators: a three-LED readout
of green (safe), orange (caution
— approaching 0.05) and red
(over 0.05); in addition, it has a
meter, the needle of which
shows, on a green-amber-red

scale, the blood alcohol range.
So, if you blow into the instru-
ment and the amber LED shows
while the meter reads close to
the red scale, you know you’re
at risk and shouldn’t drive until
a later test shows a reading
down in or close to the green
scale.

The sensor device is housed in
a special pressure sampling
chamber and doesn’t pass your
breath directly across the sensor
which makes it sensitive to other
components that may be in the
breath. Independent tests car-
ried out at a local university, on
behalf of the importers, show
that the unit performs to a
standard which the Traffic Au-
thority of NSW indicated was
acceptable, according to the im-
porters, CPL.

The lightweight unit costs
around $70 and is battery oper-
ated. Further details from Com-
munications Power Inc, P.O.
Box 246, Double Bay NSW 2028.
(02)357-2022.
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SUPPLIERS OF HIGH TECHNOLOGY EQUIPMENT TO THE ELECTRONICS INDUSTRY
Representing

® Equipment to satisfy your every
soldering need.

® Highly specialised hand soldering
tools.

® Wave soldering machines to suit
every need and budget.

® Cutting & Cleaning stations for use
in full solder-cut-solder-clean line
systems.

® De-soldering equipment — 2 models
that completely revolutionize the
de-soldering/re-soldering process
with semi-automation.

Ersa —

® Mechanically & electronically
programmable Laser light assembly
tables and ergonomic work stations.

Lemmer —

Micro
Electronic
Systems —

® World's largest range of 1.C.
Insertion-extraction hand tools,
dispensing and handling systems.

For further information please contact:

MEILTEC PTY. LTD.

15-17 Beresford Avenue, Greenacre, N.S.W. 2190, Australia.

P.O. Box 20, Greenacre, N.S.W. 2190, Australia.
Telephone: 708 4300. Telex: AA26127
A subsidiary of Matson Automotive Industries Pty. Ltd.

DRILLS FOR
PROFESSIONALS

' VALUE ¢ QUALITY o RELIABILITY

Use these products and improve efficiency
PISTOL DRILL Q
IN STAND $35.00
12vDC 000-62-402 Pistol Dnll—$38-22 inct. S/Tax.
Single speed unit ideal for production line board
assy. and repairs also modelling and
prototypes—7000 RPM
000-64-493. Dnt Stand—$38-22 inct. S/Tax
$35.00

$45.00 =
000-62-251—2 SPEED Pistol Drill $47-86 incl.
S/Tax

850 and 7000 RPM. Torgue plus for the heavier
jobs. SUPERB VALUE.

A%
' Power supply to suit above—000-62-608 12V.
2 SPEED PISTOL DRILL 1A.§17.40 incl. Tax.
Workshop Kit—Case, Pistol Dnil, Stand, Orbital
12voc Sander, Jigsaw, Flexwle Shaft and
extras— incl. S/Tax.
$180.00

Compact Bench Drilts for

MD1 volume operations. Fast,
General fehable. Value plus for
Pumose production. $188-60 incl
Vice. $/Tax extra.

6 Speed
850 to 3100 240V AC $190.00
RPM

MD1H

2 Speed
Printed
[.‘ P i 8000 & 12,000

Board

Sena Seit Aadressed Envelope 1o tull price and accessory kst

il a

ADDRESS I Te—
AUSTRALIAPTY.LTD.
134A AYR STREET,
DONCASTER. VIC. 3108
Tol, 850 9887

Post & Pack
To $25453.50
T0 $100+85.00
To $150+$7.00
L0 T0 $400+$10.00
ATE VALUE SIGNED o« Over $400+§14.00

BANKCARD NO.
OR CHEQUE
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The first ever Professional Audio
Convention in Australia. An intensive three day
convention designed to provide an insight into up-to-the-minute
technology in the field of audio engineering.

A number of local and overseas experts will present a wide range qf papers
covering a broad spectrum of topics. Emphasis will be placed on dignal
audio which inctudes conducted workshops and the pvaqtncal application
of micro processors to the audio industry. A technical exhibition wilt run

in conjunction with the conference

THIS IS AN OPPORTUNITY
NOT TO BE MISSED!

KEEP PACE WITH THE VERY LATEST
TECHNOLOGICAL ADVANCES IN THE
AUDIO INDUSTRY

25th-27th SEPTEMBER 1984
HILTON HOTEL

For further Information contact
P.O. Box 131, G.P.O. South Melbourne 3205 Tel. {03) 613541
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DON'T FORGET WE DO| cONSOLES {o]:
PInspots, Revolving Things for Ceilings, | Matra Mono inc. T/tables  $1595.00 2 = A
Lightguns, Mirror Balls, UV, Smoke Matra Stereo inc. T/tables $1995.00 OLCU UE
Machines Citronics Stereo inc. 5
probably the
- Thables $1995.00 § best selling muiti-purpose
Strobe in QLD.
& Solidly built. Highly
; e SPEAKER SYSTEMS polished reflector.
L Matra 150W Disco Bin zgrl]lggvalglggaet?o\:v;tth "
Combined —~F —RCF i $895.00 prf rear. VERY POWERFUL.
Lighting + Strobe Matra Towers 15" JBL ~ $1250.00 pr } red Blue Yellow Green $46.90
Controller - =
fea:tu;lng ‘button” control for I_[\MPL":lERs
e e TOUCH CONTROL PANELS | Matra 100 + 100W $690.00
W
Uoad Tianting » Rerece Candiel o dif s Ice 12 Way Key Flash Panel  $760.00 e e g}ggg'gg
:ll':::g:rsler combinations. patterns and lce 12 Way Slave Paqk ’ $450.00 ZPE 1000W Mosfet $1950:00
displays controllable through the “ail Ice 10 Way Electronic Switch
gut:lon‘ keyboard Panel $533.00
‘"HI-Tech” controller at a "L -Tech
price gy =it FOG & SMOKE
Special Offer MACHINES
MIXERS Le-Maitre Mini Mist Smoke
$520.00 Citronic SM330 6 Channel ~ $695.00 | Machine $968.00
—J—. Citronic SM440 6 Channel $1055.00 Le-Maitre Mini Mist Canisters $10.91
PINSPOTS — Citronic CS$220 Microphone DS Smoke Machine $845.00
HELICOPTERS — Mixer $829.00
i ic CS460 6 Ch | 1769.00
SCANNERS Citronic CS hannel $ ROPE LIGHTS
Citronic CSV 30 Video
Pi tPar36i L $38 00 Control $1 340.00 7M 4 Channel 6 Colours $9900
P'ar:'s3pBo|nc 'l'_amlgc. amp $3250 Suplex MX 3000 $39500 4Ch Controllers $9000
Pinspot Par 46 inc. Lamp $56.00
Optikinetics Sound Scanner ’ . 2
P36 master $310.00 S
Optikinetics Sound Scanner MlRROR" EFFECTS 5 5 3
P36 Slave $252.00 M!rrorga:: ?Z'efs mot?f ggg-gg
4 Head Helicopt 295.00 irrorba " less motor . ° B °
PR . Mirrorball 18" less motor $92.50
Mirrorball 20" less motor  $130.00 CREDIT CARDS L
STROBES & Mirrorball 12” Half Ceiling Mounting Bankcard, M/Card, AGC Credit Line
inc. motor $69.80
CONTROLLERS Mirrorball Motors $30.00 CLUS FSTLLAR KON :
ice Strobe Starflash $340.00 Battery Motors $8.90 Excellent service through Australia.
Optikinetics White Lightning $690.00 INSTALLERS
g)gt’:l::en'cs Strobe Control st Write to us for attractive Trade
ne - Terms.
Optikinetics Strobe Control CONTROLLERS
1 Channel $90.00 | Citronics LU 4000 $645.00 MAIL ORDERS (AUST)
Egg Strobe (fits BC holder)  $24.00 | Matra 4CH $225.00 Add packing & post (P&P) as follows
Mode Unit Five Master $1185.00 (Aust. only) MINIMUM MAIL ORDER $25
Mode Unit Five Zone Matrix $792.00 Goods $25-¢49 ... ... ..... P&P$3.50
PROJECTORS Mode Unit Five Slave $830.00 § Goods $50-$99 .............. P&P$5.00
gpt_lklnetlcs Solar 250 Zero 88 FX4 $520.00 Goods $100-9149 ... ... .. P&P$7.50
rojector $307.20 Zero 88 Micro 4 $1260.00 Goods $150-$199 .. ... ...... P&P$10.00
Goods $200 + Add 5% to Order value
or otherwise by individual quotation.
WE CAN SUPPLY YOUR DISCO NEEDS Send to: HI-TECH LIGHT & SOUND
WRITE OR CALL FOR FURTHER INFORMATION ON OUR 63 Hardgrave Rd.
EXTENSIVE RANGE OF SOUND & LIGHTING EQUIPMENT West End Q. 4101.
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At iast. A telecom line crew install the first production fibre link in Sydney.

DIGEST

Sydney light link

The first commercial installa-
tion of AWA optical fibres
has been made between the
Telecom Radio Tower in the
Sydney suburb of Waverley and
a central trunk exchange at Hay-
market, a distance of some
7 km.

Fibres in this cable have been
spliced and the initial system
should now be fully operational.
Each individual fibre will be
capable of carrying digital traffic
at 140 Mbits/sec, corresponding
to 1920 individua! telephone
channels.

The optical fibres being used

in the Telecom project were
manufactured by AWA at its
North Ryde facility in Sydney.
The company is increasing its
optical fibre manufacturing
capacity to meet the demands
for such products initiated by
Telecom and other organis-
ations, including railway and
electricity authorities.

Optical fibres for the Waver-
ley-Haymarket link are said to
have attenuation of 2.8 dB per
kilometre at 850 nm and a band
width in excess of 600 MHz per
kilometre.

Exciting lighting

The lighting house, Exciting
Lighting, has just opened a
new showroom in Melbourne.

The owner, Trevor McGaw
has just returned from overseas
and has brought back some of
the latest lighting design ideas
from Europe.

The Lumen lite, for instance
is made of a material that, when
exposed to ultraviolet light, will
glow in a similar fashion to
Neon. The Neonlight is another

novel lighting idea consisting of
many small lamps contained in a
small, robust but very flexible
tube.

Many other lines are available
and customers are invited to call
at the showroom or write for the
latest Exciting Lighting cata-
logue.

The address is 67 Victoria
Street, North Richmond Vic
3154. (03)729-6337.

IREECON ’85

Organisers of the electronics
exhibition held every sec-
ond year by the Institution of
Radio and Electronics Engi-
peers Australia have announced
an important expansion of the
lecture program for IREECON
’85.

They have decided to increase
the content of papers dealing
with industry related and man-
agement oriented subjects to
complement the large number
traditionally  submitted on
research and development. This
will provide members of the
electronics industry with an
opportunity to introduce mat-
ters of special concern to the
profession as a whole.

IREECON °85, The Institu-
tion’s 20th international conven-
tion and exhibition, will take
place in Melbourne's Royal
Exhibition Building from Sep-
tember 30 to October 4 next
year. It is expected fo attract a
record number of exhibitors,

both from within Australia and
from abroad, where there is
growing interest in the event.
The lecture program will be
divided into three principal
streams — research and devel-
opment, policy and trends, and
manufacturing and applications
— and arrangements are being

made for speakers to give
keynote addresses on these
subjects.

The growth of IREE’s bien-
nial event from its inception in
1938 to its present recognized
position as Australia’s largest
and most comprehensive con-
vention and exhibition of profes-
sional electronic equipment
ensures that exhibitors will
feature up-to-the-minute devel-
opments in a wide variety of
hardware and software.

For  further information
Heather Harriman, The Institu-
tion of Radio and Electronics
Engineers Australia. (02) 29-
4051.

Software distributor, Software
Corporation of Australia, has
established a sales and market-
ing office in Sydney. Located in
Edgecliff Centre, the office is
manged by David K. Sokol,
SCA’s NSW Marketing Man-
ager.

Japan exported 3358 robots
last year. The total value of

the trade to the Japanese is
believed to be about US$101
million.

NEC has appointed a former
Canberra journalist to the newly
created position of Media and
Public Relations Officer. She is
Deborah Roberts, 26, a former
journalist with the Common-
wealth Department of Education
and Youth Affairs.

Utilux has announced the
appointmen; of Raymond
Clark as Branch Manager, Vic-
toria. His experience spans 25
years, including five years ‘on-
site’ with O’Donnell Griffin.
As Utilux’s branch manager in

Victoria, he will be accountable Ampec Electronics has moved.

for all branch operations which The new address is 21 Bibby St,

include sales and marketing Chiswick NSW 2046. (02)712-
2466.

activities for the State.

NOTES & ERRATA

Roger Harison, Editor ETI,

be substituted.

May 1984, The role of ionospheric measurements In high frequency
communlcations, by David G. Cole. The panel on pages 146-147,
containing Information on the IPS-42 ionosonde manutfactured by KEL
Aerospace was an addition to the article and not material supplied by
the author. The ionogram on page 147, supplied by KEL Aeropsace, is
by way of lllustration, the table of scaled parameters below it contains
errors and should not be taken 'as read’.

Project 563, Fast NiCad Charger, July '80 and Top Projects Vol. 7.
Constructors having difficulty obtaining the 1N5625 diodes specified for
D6 and D7 in this project, note that Motorola type MR-856 diodes may

More functions for the VZ200, March 1984: There is an error in the
second column, just above the listing of the short BASIC program. it
should be . . . (Can be done directly by POKE 30945,175.)
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ALSO AGENTS FOR THE POPULAR
RANGE OF CITRONICS PRODUCTS—
WRITE FOR FREE CATALOGUE

F« Situations Vacant

Purchasing Officers—
Electronics

Vacancies currently exist in the
clientele of Promark Electronics
for experienced Purchasing
Officers. Applicants should have
need of high quality
components, such as Siemens,
Teledyne Semiconductor,
Vishay, Spectrol, Assmann
sockets and Varitronix LCD.
First class conditions will be
available to all suitable
J applicants. Apply by writing or

—

phoning.

Promark Electronic:h

SYDNEY: 439 6477 (3 LINES)
MELBOURNE: 878 1255, 878 1455

| THE COMPONENT SUPPLY PROFESBIONALS

INTRODUCING THE
23 SERIES

SWANN
ROCKER SWITCH

-

4. Broadglow
Opaque .

Led Spot

TERMINATIONS é
. J T
) v
4.8(316) QC. SOLDERTAB
UNPLATED TINPLATED

SCHEMATICS

P.C.TALS

e Current rating — 6Amp 250VAC
e Temperature — 85°C

e llluminated Rockers available
We stock a large range of

other Rocker, Toggle and
Rotary Switches.

Contact us now to discuss
YOUR requirements.

DELSOUND

PTY. LTD.

1 WICKHAM TCE. (CNR WHARF ST.)
BRISBANE 4000

(07) 229-61595 TELEX AA44442

mBENELECH

SITUATION VACANT
SALES REPRESENTATIVE

BENELEC Pty. Ltd., is an im-
porter, manufacturer and distrib-
utor of a wide range of Electrical
and Electronic products with
ticular emphasis in the
ommunications and Security
Industries.
This new position requires an
energetic individual with a suc-
cessful sales record, having the
aggressiveness and enthusiasm
to expand our market in the
manufacturing and trade sectors.
| The successful applicant will be well pre-
sented, 25-35 years, and have some proven
sales experience; preferably in the elec-
tronics industry; and be prepared to work
with minimum supervision in a highly
competitive sales environment. We offer a
competitive salary with a fully maintained
company vehicle.

A written resume with relevant details will
be treated in strictest confidence and
should be addressed to:

The Marketing Manager,
BENELEC PTY. LTD,,
PO BOX 21,

BONDI BEACH. 2026 NSW

ANNOUNCEMENT

For all your electronic
needs
lan J. Truscott’s

ELECTRONIC WORLD

is now trading in their large
new premises at
30 Lacey Street,
(cnr. of Windsor St.)
Croydon 3136

Phone: (03) 723-3860
(03) 723-3094
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Simall Business
Success Kit

> microbee small
business success kit
offers bright prospects
to those who would be
masters of their
own future 99

The microbee 128K dual drive small
business computer is a total kit
package for the serious small
business user.

The package consists of a microbee
with 128K of dynamic RAM
controlled by the proven Z80A
processor; a dual 400k disk drive; the
microbee high resolution amber

) bankcard
i

screen monitor; and the microbee
MB80 dot matrix parallel printer.
Included in the price of only $2,495
is a whole host of bundled software
for word processing, terminal
emulation and communication with
other computers world wide,
spreadsheet analysis and more.

€ 6 Small business
survival may soon
depend upon rapid
access to vital
information on which
important decisions
can be made. 99

Centres and Dealers Australia wide

The complete comprehensive
package of software includes:

Microworld BASIC the microbee
language. Microsoft BASIC
interpreter for the CP/M80 operating
system.
WORDSTAR word processin
package and your professional editor
and layout artist.
MULTIPLAN electronic spreadsheet
63 columns wide and 255 rows deep.
TELCOM Advanced
Communications Package.
UTILITIES: A comprehensive range
?f support tools designed especially
or the microbee 128K.

A complete library of manuals so you
can easily learn to gain the maximum
benefit from your system is also
included.

Wordstar reference manual.
Wordstar training guide. Microsoft
Multiplan manual and the Microsoft
BASIC manual.

The microbee small business
computer is a truly Australian
product. It has been designed,
manufactured, tested and proven by
a dedicated team of computer
professionals at Applied Technology
Pty Ltd, in West Gosford, N.S.W.

You are assured of support through
microbee Centres and Dealers
Australia wide.



You can be assured of ltdhelvery Iatlgst L b 128K
and ontmuns s s st 4. UCTODEE 1
ntendet Small Business Computer

expandable and upgradeable as and

available. You should not fear PROCESSOR: programmability at any screen location.
obsolescence. Z80A running at 3.375 MHZ INPUT/OUTPUT:
KEYBOARD: : Programmable 8 bit input/output parallel port,
w ld l 60 key FULL SIZED QWERTY layout with programmable RS232 port, cassette interface,
or Class gj}lsgi»:ly gjlrl?ﬁ\t'l voideg, 50 way Z80 expansion bus.
d RY:
bundled SOftware plus Direct video 10 external monitor. 128K of dynamic RAM, 2K screen and
. 80 by 24 and 64 by 16 character display graphics RAM, 8K of system firmware
ComprehenS]Ve user modes, high resolution PCG graphics to 512 controlled with specially designed memory
by 256 pixels. Upper and lower case with full management unit.

manuals lets you set up 128K microbee dual 400K slim line floppy disk

your System and Stal't drives; amber screen high resolution monitor; $ 2 3 9 5
9

. . . I d \ 2, 45.
workmg lmmedlately. bu‘nd ed software an' manuals $. 2
With MB80 dot matrix parallel printer

Phone and make an appointment Leasing available from $68 per month to approved purchasers. (inc. sales tax)
with the manager of your nearest
microbee computer centre. He will
set up your system with you and give
you your first hour of training free of
charge with your computer. All
manuals and self help tutorials are
provided so you can learn at your
own pace if you wish. Regular user
group classes are also held outside
normal business hours at very
reasonable rates.




SPECIAL FEATURE

CONSUMER
ELECTRONICS-

In a state of excitement

The Perth Consumer Electronics Show, August 1-5, had all the
latest products which have either just been released in Australia
or are due for release soon. Here's the most up-to-date info on
what’s happening in the industry.

Roger Harrison

» l
al

¥ - 3

We are the robots! The obligatory promotional
| fobots pursued visitors all over the show.

s !
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I WRITE as the sixth Perth Consumer Elec-
tronics Show is in full swing. The weather
has been distinctly reminiscent of Mel-
bourne’s ‘four seasons in a day’, but the
crowds are flocking to see, hear, touch and
experience all the electronics goodies on
display. The aisles, stands and alleyways
have been a-crush

The efforts of virtually every company
involved, large and small, have lifted the
show to new heights. The overall effect can-
not fail to impress anyone who sees it. The
range of products on display is dazzling,
from electronic watches to video hi-fi, from
on-the-go stereo to ‘body-sonic’ chairs for
seeing and feeling with a laser disc system.

I discovered last year that many of the
major importers used this show to ‘test the
waters’ with new equipment that would not
be seen on the market here for three to six
months hence. This year is no exception.
What’s more, just as in previous years,
they're showing lots of ‘hot products’
equipment either just released in the past
few weeks or due for release in the next
month.

What’s big?

The attention-getters in this year’s show are
undoubtedly video hi-fi, video movie
cameralrecorders and compact disc players.

Every major Japanese company has a
stereo video hi-fi machine on display. The
battle is on in‘earnest between the Beta and
VHS camps. The Beta manufacturers hope
to lift their market share significantly
through video hi-fi sales. Confusion as to
the role of the video hi-fi, whether it’s a
video or an audio machine or ‘something
else’, is being fought off by the VHS camp
through promotion of the integrated sight-
&-sound system concept.

JVC has come up with a ‘Cross Media’
series of integrated components built
around their new HRD 725 stereo video hi-
fi. The system can be mixed and matched
amongst 'six components with optional add-
ons. There’s a 20-inch monitor/recciver,
‘Super A’ integrated amp, graphic equalis-
er, CD player, turntable and tuner. It all fits
in an integrated rack system that takes the
monitor on top. You can add-on a digital
PCM encoder/decoder for making you own
digital audio recordings, a spectrum analy-



ser that provides a display on the monitor
screen (in colour) and a cassette deck.

Sony, too, is promoting video hi-fi as part
of the integrated sight-&-sound system. A
large part of the enormous Sony stand,
which spans one of the corridors and runs
for 20 metres, is devoted to Beta hi-fi video.
They have one area set up as a loungeroom
with couch and chairs in front of a sight-
&-sound system built around their new SL-
HF100E Beta hi-fi, released just weeks
before the show at a function held in Syd-
ney for the press, duplicators and software
distributors.

Most stands P’ve seen so far are promot-
ing video hi-fi as part of the integrated sight-
&-sound system. National, Sharp, NEC,
Philips and Hitachi are all promoting the
concept.

National’s video product manager, Mike
Elderborough, reports they’ve had strong
sales of their new NV-850 VHS hi-fi video
from their stand at the show. It features a
27-function infrared remote control and a
14-day, 8-programme timer and sells for
around $1300.

It seems that early purchasers of the
video hi-fi machines overseas were audio-
phile enthusiasts who were mainly into
doing their own recordings and were unin-
terested in the video side. These sort of pur-
chasers currently represent around 12-15%
of the market.

As it's a new format, sales will be
dependant on the availability of software.
But therein lies a problem. There are no
true hi-fi stereo masters available to the
duplicator companies! It seems the hard-
ware and software manufacturers don’t talk
to each other.

While there are some locally-produced
music videos in the hi-fi stereo format, no
films are available. They are being pro-
duced in stereo but the masters were not
made to suit the hi-fi video format. From all
the indications I could glean, it’s going to
take until December through to next March
to rectify the position.

Notwithstanding that, Sony announced,
the night before the show opened, that
they'd be selling their Beta stereo hi-fi com-
plete with three pre-recorded tapes, includ-
ing ‘Raiders of the Lost Ark’ with stereo
soundtrack, setting Harrison Ford amongst
the VHS pigeons, so to speak.

<

A
Sony's Beta hi-fi video cassette recorder. The

Sony: SL-HF100AS will be available for $1149 (rrp).

VHS Videomovie. JVC's GR-C1 Videomovie cam-
corder features auto-focus, electronic viewfinder and
operation at 15 lux light levels. it weighs just 1.9 kg

and fakes 30 min. VHS-C format tapes.

Natlonal's colour video camera. The WVP-55N b

has an auto-focus system and a 6x zoom lens.

Shoot from the shoulder

Video camera/recorders are getting the big
push too. The Beta camp is giving the Beta-
movie heavy promotion. Auto-focus is the
attraction this year, a feature that greatly
enhances convenience, an important con-
sideration for the inexperienced user.

But it looks like the VHS camp is set to
fight back strongly against the popularity of
Betamovie’s ‘convenience’ for the home
video movie enthusiast. JVC are showing,
straight from Japan, a 1.9 kg cam-corder,
the model GR-C1 Videomovie which uses
VHS-C format tapes that can accommodate
30 minutes of shooting. It’s smaller and ligh-
ter than the Betamovie and operates right
down to 15 lux light levels.

JVC has employed some new technology
to achieve the size contraction and perform-
ance. It has an electronic viewfinder and an
automatic ‘quick review’ facility that
rewinds the final portion of the tape as soon
as recording stops so you can quickly check
results through the viewfinder. The battery
pack just snaps on and off and a fast charger
gets you back on the air in 30 minutes. It
will be priced to compete with the Beta-
movie at around $2000.

National aren’t showing a cam-corder,
but they did have a series of three new,
remarkably small and light, cameras and
portable recorder systems, two featuring

auto-focus. The WVP-200N is their top-line

model. It features auto-focus.
an electronic viewfinder
time data recording and
titling in seven Vi
colours. It weighs y -

in at around 4

2 kg.

The WVP-55N is also an auto-focus
model. It has a 6x power zoom as against
the "200N’s 8x, but it’s lighter at 1.7 kg
(approx.). Both work down to 25 lux. The
size though, is incredible. It measures just
147 mm wide by 252 mm high by 374 mm
depth overall. It is easily cradled in one
hand.

Not to be outdone, and competing
directly against National, is Sharp with a
new top-line camera that suits all VHS
recorders — the model XC-78. It features
auto-focus and a buiit-in title and date dis-
play. This lightweight unit is about the same
size as the National cameras and is rated
down to 10 lux light levels. It also has a 6:1
zoom lens. Priced at $1200, it’s attracting
not a little attention.

Japanese enter 8 mm video
market
Surprise, surprise — Sanyo has entered the
8 mm video fray. No big fanfare, but the
Sanyo stand had an 8 mm video system on
display. Uniike Kodak and Polaroid, who
went for the cam-corder format with their
systems, Sanyo'’s is a separate camera and
portable recorder. The VSC-800 camera
looks rather like your conventional 35 mm
photographic camera. It features auto-
focus, electronic viewfinder and the obliga-
tory built-in microphone. More, | cannot
tell you. They kept it firmly ‘under glass’
and no literature was
available at the time
of going to press.



CD, CD everywhere

CD players were out in bulk, in every shape
and size, but only two colours: black or sil-
ver! The trend is to horizontal-play. This
seems to be mainly so they can be teamed
with system components in a rack where the
horizontal-play format seems more at
home. Fewer transport problems are
reportedly experienced with the horizontal-
play format, too.

Everybody reports sales as ‘very strong’
and models are almost continuously on back
order. Retailers are selling all they can get.
The popularity of CD is assured.

Highlights
Stereo TV is receiving some attention, but
would rank behind the videos and CD.
Philips are giving it a heavy push, along with
Sharp. But the models currently being
offered are all at the top end of the market.
Technics stole a march on all the other
audio labels with an innovative and exciting
little slim-line ‘wall-mount’ hi-fi. Its a
stereo cassette player and receiver, the SA-
R100, about 50 mm thick by 600-700 mm
wide and 300 or so mm high. It comes with a
pair of wall-mount honeycomb disc speak-
ers, model SB-R100, that appear to have
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twin-concentric drivers. They, too, are just
50 mm thick and about 300 mm or so
square.

In the same line, Pioneer had a pair of
wall-mount speakers, labelled the model
S-5PC ‘Decor’. They comprise a two-way
speaker system in an 80 mm thick cabinet
300 mm tall by about 750 mm wide. About
two-thirds of the front area can be used for
decorative purpose. You can put a record
cover behind a glass panel or pin pictures,
photos etc to a cork panel.

CBS Colecovision had ranks of their
Adam computer system on demonstration.
Dubbed ‘The Complete Computer’, it fea-
tures a reliable high-speed tape drive on the
low-cost version, and disk drive and printer
on the top model. Priced at $995, they’re
aiming at the ‘serious’ home and education
market.

Commodore had their new 16-bit com-
puter on display, but were being very coy
about it.

Microbee were in the show for the first
time. Applied Technology opened a factory
here, just a few weeks before the show.
They’re making the 128K ’Bee here, mainly
to meet the education market demand. Pro-
duction capacity is 150 units a month.

Digital TV is here! Falk Electrosound, a
local distributor, is showing ITT's ‘Digivi-
sion’ digital technology TV set. It is claimed
to be more reliable and cheaper to make
with hundreds fewer parts in it. Another
development to be watched closely.

Sony are back into the ‘top end’ audio
market with a new range of components.
Dubbed the ‘ES’ series, the gear they
showed comprised a new CD player, the
CD501ES, an 80 W integrated amp, the
TA-F444ES, and a ‘direct comparator’
FM/AM stereo tuner, the SS555ES. The
direct comparator title refers to the unit’s
frequency synthesiser which is claimed to
provide such accurate tuning that they
quote a signal-to-noise ratio in stereo of
86 dB.

If you’re into the expensive hi-fi, then
Vince Ross Audio has just the system for
you — a $22 000 Stax system featuring
Stax’s new ELS-F83 electrostatic speakers
and 100 W Class A mono amp tcamed with
their recently-released CA-X preamp. The
preamp and power amps weigh in at
$13 000, the speakers at $9000.

For the ‘complete experience’ with sight-
&-sound, you just have to try Pioneer’s
‘body sonic’ stereo chair. Linked to your
stereo system or video (they had it teamed
with their laser disc system), you can relax
and get stereo sound through speakers
mounted in the headrest and feel (and I
mean really feel) the low frequency vibra-
tions through the chair.

The ‘body sonic’ was a huge attraction on
Pioneer’s stand, totally eclipsing Marantz’s
‘stereo chair’ on the stand opposite. This
beast puts the hi-fi gear in the massive arm
rests and the speakers either side of the
head rest. Problem was, I think, Marantz
had a static display. You couldn’t try it out.

Convoy had a mini theatre setup to demo
their Soundtracker. It’s an audio processor
for video machines that improves the signal-
to-noise ratio and expands the sound. Last
month I made mention of Carver’s ‘Cube-
let” amplifier. They had a mockup unit on
display and it attracted quite a bit of
interest.

It delivers 180 watts per channel and sits
easily in the palm of your hand. How he
shrunk such a beast into a package that
small he’s not telling. The bad news is, he’s
not producing any. Only three exist at pre-
sent and he’s talking about licensing the
technology to the Japanese, or the highest
bidder. We’ll have to follow what happens
with this one.



The question

As I foreshadowed last month, the industry
is asking the marketplace, “where now?”
Video hi-fi might end up a reject along with
the integrated home entertainment centre if
it’s too early for the marketplace to accept
that as a concept. There's lots of room for
development in video home movie, and lots
of room for confusion with the addition of
8 mm video.

Compact disc looks an assured success
and it seems the consumer isn’t waiting for
the prices to drop. They're buying well at all
price levels by all reports. What’s more, CD
has given the rest of the audio field a real
shot in the arm.

On the computer front, toys are out and
serious machines are in. People now want
machines that will do something for them. It

A

Sony’s CD player. The Sony CDP-501ES matches
Sony ES series components.

4 Stax electrostatic speakers. Stax's ELS;F83 single

element full range electrostatic loudspeai}er system.

Carver’s Cubelet. We probably won see thisp
180 W/ch amp in this form.

won’t be long before we see home/personal
computers packaged with printers and a
choice of green-screen or colour monitor
along with mass storage (disk, bubble,
RAM-disk etc) and useful software packs.

Mountains & Mahomets

The Perth Electronics Show is run by an
industry committee, elected each year with
members comprised of representatives of
the companies involved in the field. As a
show to promote the industry and the prod-
uct to the consumer it has been wildly suc-
cessful, much more so than shows that have
been put on in the eastern states. Problem
is, West Australia has only 8% or so of Aus-
tralia’s population and buys around 10% of
the product. What about the other 92% of
the population?

The show committee has been toying
with the idea of chartering a plane next year
to bring dealers to the show, according to
committee chairman, Leo Overington, from
Pioneer. This would give them the oppor-
tunity to see so many of the new products
on display and to make judgements about
how they will sell, and therefore what they
should order for the next quarter.

There has been some lobbying with the
committee from senior company executives
for the show to now take on more of a
national trade identity, principally because
there is so much new product here that
won’t be seen on the market in Australia for
months to come. It’s an admission of the
important of this show. “If you ain’t here,
you don’t know what’s happening,” as one
executive put it. It stands to reason. ®




Picture the ultimate
in precision soldering

'

hen a solder medium for the

microprocessor-based circuitry of the
new Nikon EM camera was needed, a
Multicore Oxide-Free Solder Cream was
chosen.

Multicore, the world's leading authority
onsolder and soldering, has developed its
own unique method of producing solder
powders so that they are practically oxide-
free. This means that the resultant solder
cream will melt and flow as cleanly and as

-
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A typical ordinary cream revealing poor particle
shape and dross

Multicore Oxide Free Solder Cream displaying clean.
uniform globules

- W 4 N
Nikon

quickly as rosin-cored solder wire. Merely
afaint residue of flux is left and any risk of
solder globules being formed is minimised
or even eliminated altogether.

Where the Multicore Oxide-Free
Solder Cream differs is in the physical
characteristics of its particles. Ordinary
creams contain atomised solder powder,
with each particle covered with a layer of
oxide. This has to be removed by the flux
after heating but non-corrosive, rosin-based
fluxes cannot do this effectively given the
nature of the solder technique used.

The particles in Multicore Oxide-Free
Solder Cream, as the electron-microscope
enlargement shown illustrates, are much
cleaner and more uniform. The result:
cleaner, quicker soldering.

Available in a wide range of alloys and
flux combinations, with particle size, flux
content and viscosity equally variable, there
can be a Multicore Oxide-Free Solder
Cream tailor-made to suit your
requirements

If, like Nikon, you need a solder
medium that can be applied witha high
degree of accuracy. either by syringe or silk
screening, will give you a thoroughly
reliable joint. and will fully comply with
health and safety regulations’. you need to
talk to Multicore about Oxide-Free Solder
Creams.

To find out more. contact us direct.

MTTTICORE SOLDERS (AUST.) PTY. LTD.

M | n-ba:
OVIC D (EHE

available on request. Multicore Solders Ltd is a Registered

Supplier of Solder Creams on the UK Defence Contractors

List and are type approved by the Ministry of Defence to

DTD.599A. Multicore Rosin-based Solder Creams are

approved on the Qualified Products List QQ-5-S71E of the

US Defen se Supply Agency.

e

The biggest name in solder worldwide

r . rF K N ]
| would like moreinformation on Multicore

Oxide-Free Solder Creams I

lwould like you to contact me to arrange for
atechnical representative to call

I Name I
Position

Company____ :
I Address I

P.O. Box 43, Beaconsfield, N.S.W. 2014

43 Birmingham Street, Alexandria, N.S.W. 2015



Afew tlps for gettmg the best
Soldering Tools

Weller soldering irons have built a reputation for soldering connections
you can trust. From the 8100D 100 Watt Soldering Gun through the
high performance Marksman range of soldering irons to the sophisticated
temperature controlled soldering and desoldering stations.

For the hobbyist and electronic enthusiast the Weller Marksman range from the
SP15D 15 Watt through the SP25D 25 Watt, SP40D 40 Watt and 7
SP80D 80 Watt are ideal. -0
But to guarantee the best results it is essential to use genuine Weller ~
soldering tips. Nickel and iron plated, they prevent the formation of 5= -~ \be
|- copper oxide and eliminate the tip seizure problems of - G\; ot
SOldermg conventional tips. P =
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‘ Roger Harrison

THE MOST COMMON method of making
connections between electronic components
is by soldering. Solder is an alloy of tin and
lead that melts at relatively low tempera-
tures. Its function is to make an electrome-
chanical conncction between the metal
parts to be joined. Solder is fairly ductile,
having little mechanical strength, so it is not
relied upon to support the components, al-
though one of its functions is to prevent
movement of the parts joined. The solder
fills the irregular surfaces of a joint, me-
chanically and electrically bonding them at
the same time via an intermetallic bond (see
Figure 1).

Seems pretty simple, doesn’t it? Well, sol-

P
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Figure 1. Solder forms an Intermetallic bond with
the surface of the conductor to which it is applied.
(Courtesy Pace training manual, via Coltronics).
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A temperature-controlled iron. This British-made Weller iron, distributed here by the Cooper Tools
group, features low-voitage operation and replaceable Iron-plated bits that are obtainable for ditferent
operating temperatures.
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dering is half an art and half a science. In
manufacturing, people are no longer, in
large part, relied on to make individual
joints (apart from it being a boring, repeti-
tive task) — special soldering machines do it
now. But for prototype construction, for
servicing and for hobbyists, knowing how to
solder is a necessity.

There are three elements involved in
making a joint: the solder, the soldering
iron and the parts to be joined. Let’s look at
them in turn.

Solder
Solder is a very special alloy composed of
tin and lead in certain proportions. Tin
melts at 327° C and is ‘plastic’ down to
283° C. Lead melts are 232° C and plastic is
down to 183° C. The plastic state of either
metal is fairly brittle, so either alone is un-
suitable for making a joint as any movement
during cooling (even due to contraction)
will result in a faulty joint. If tin and lead
are mixed in appropriate proportions, the
alloy has a much smaller plastic state tem-
perature range and a lower melting point.
With a composition of 63% tin and 37%
lead, the alloy has no plastic region. It goes
from liquid to solid then at 183° C. This is
'undesirable as a small region of plasticity re-

Hot Tips for the Hot Hobbyist

duces brittleness under practical circum-
stances. The most common composition of
solder for electronics work is 60% tin, 40%
lead — often just called “60/40” solder. It
melts at 188° C and has a plastic tempera-
ture range of about 5° C. It combines opti-
mum strength with lowest electrical resist-
ance.

Another type of solder used in electronic
work includes about 1.5% copper and is
known under the trade name of ‘Savbit’.
Soldering irons with copper tips corrode
rapidly when used with straight 60/40 solder
as some of the copper is absorbed into the
molten solder. Savbit solder prevents this
and can extend the life of copper bit solder-
ing irons by up to 10 times. Some soldering
tools have iron-plated tips to reduce this
sort of wear and the use of Savbit is not nec-
essary with these irons.

Ordinary solders, such as 60/40 solder,
are also referred to as ‘soft solder’. Joints
that have to withstand high temperatures,
or that need greater mechanical strength
than obtained with 60/40 solder, are joined
with ‘hard’ solders that melt at higher tem-
peratures. ‘Silver’ solder, containing 5%
tin/93.5% lead/1.5% silver, melts at about
300° C and is mostly used in fabricating
brass or copper chassis, etc. Silver solder is
usually meited with a gas-burning torch.

Low-temperature solder is also obtain-
able and is used where components may be
damaged or where it is necessary to solder
onto a joint that is already soldered without
melting the existing joint. This has most ap-
plications in special servicing jobs. It con-
sists of 50% tin/33% lead/17% cadmium
and melts at 145° C. It requires care in sol-
dering as it tends to fracture the instant it
solidifies.

All metals oxidise, or tarnish, on the sur-
face as a result of being exposed to air. This
prevents the solder from flowing over the
metal surface, resulting in a poor joint,
‘flux’ is used to remove tarnish. For elec-
tronic work this is composed of resin (some-
times spelt rosin), which is obtained from
the sap of pine trees plus additives called
‘activators’. At soldering temperatures, the
activators decompose, liberating an acid
that dissolves the tarnish faster than pure
resin.

Other fluxes are also made for non-elec-
tronic uses, usually sheet-metal work, cop-
per and brassware manufacture. These
fluxes are usually highly corrosive (such as
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“A good joint is hard to find . . .

know exactly what they meant. Good soldered joints are of
paramount importance in electronics. It's not a matter of ‘you
make a joint, or you don't’. There are lots of ‘not quite’ joints —
and boy, can they cause trouble! This article’s all about the tools
and techniques required for making good joints.

", someone once said, and we

ﬁ\

Continuous heat iron. This low-cost iron from Altronics, the Micron T2420, teatures a warm-up time of
only a few minutes and fixed temperature operation. The blt is Iron-plated and easily replaceable. The
ferrule at the end of the handle keeps your fingers cool.

Figure 2. Resin-cored solder comes in a variety of
configurations. The solder-resin ratio is varied by
varying the configuration of the resin core.
(Courtesy Pace training manual, via Coltronics).

hydrochloric acid) and must never be used
for electronics work as even minute
amounts rapidly corrode component leads
and printed circuit board tracks.

Solder for electronics work is made as dif-
ferent gauge wires. Most have a resin core
along their length, some have up to five
separate cores (see Figure 2).

The resin core melts before the solder and
flows onto the joint, wetting both the joint
and the solder, excluding the air. At the
same time the activators dissolve the tarnish
on the surface, allowing the solder to flow
freely and properly wet the joint. When the
solder melts, the increase in temperature
deactivates the flux, limiting the possibility
of corrosion. It is important to thoroughly
heat activated resin during soldering to en-

WEDGE CHISEL
Figure 3. Bits can be obtained in a variety of
shapes 1o suit the job, such as conical, wedge,
bevel, chisel, etc. The most common bit shapes

are the wedge (or chisel) and the bevel. They can
be different diameters and lengths, giving different

heat capacities.

sure the complete decomposition of the ac-
tivators, otherwise they remain corrosive at
normal temperatures.

A relatively new flux for flux-cored sol-
ders has recently become available, called
‘Xersin’ (pronounced zersin). This is a
chemically compounded flux containing no
resin. Developed by Multicore Solders Ltd,
it has characteristics very similar to resin at
room temperature, melts at 90° C and pro-
duces a lot fewer fumes than ordinary resin
fluxes when heated to soldering tempera-
tures.

The fumes of resin fluxes can cause bron-
chial irritation and, occasionally allergic
sensitivity in some people, if they work in a
situation where the fumes do not readily es-
cape. Xersin is claimed to overcome these
problems.

Resin-cored solder is obtainable in a vari-
ety of wire gauges. For general and heavy
work, such as on sockets, chassis, switch
contacts, etc, 16 gauge is suitable. For fine
work on printed circuit boards, miniature
components, etc, 20 or 22 gauge is best. It
pays to have several different gauges handy.
Experience will show which is the best
under different circumstances.

Soldering irons

As | covered soldering irons in Part 1, I
won’t go over the ground again. However,
you will find illustrations of various types
through this article. I should emphasise that
you should spend as much as you can rea-
sonably afford on a soldiering iron as it will
probably be your most-used tool. If you find
it hard to make a decision, then start out
with a lower priced iron of good quality.
You can purchase a more sophisticated iron
later when you will know your own needs
better.

Soldering bits

The soldering iron bit conducts heat from
the iron’s element to the joint. Typical bits
are shown in Figure 3.

The tip temperature and the amount of
heat it stores are important factors in
obtaining a good soldered joint. The tip
temperature will drop when making a joint

due to heat being conducted away by the »

A quick-heat Iron. This 'minl’ quick-heat iron from

housed In the stand. The forefinger lever is used
to operate the iron and control the tip temperature.
The copper tip Is readily replaceable.

Scope operates from a safe, low-voltage transformer




THE PENCIL IRON
WITH REAL POWER

— MiniScope
10W - 70W

POWER UNDER
YOUR CONTROL
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Comfortable shape

Light weight

Isolated from mains

Fast 5-second head

Manual temperature control
Safe 4 volts

Automatic switch off

Owner maintenance simple &
quick

All the advantages of a miniature
soldering station - without the
power restrictions.

Ideal for precision circuitry when
operating in the 10W-20W range
or for the heavier job.
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You can call up *real power - up to
70W in just a few seconds.

———

NSwW

Pouls Merchonts

Dick Smith Stores

B8C Hardwore (most stores)
David Resd

Shendan Electronics

AVTEK Electronics

John R. Turk All Branches

J. Blackwoods

(02) 709 23N

{02) 267 1385
{02) 6996912
(02) 267 8777

(02) 609 0030

VICTORIA

Radio Parts
Magroths
Dick Smith Stores

103) 3297888
(03) 347 1122

Ellistronics
Geo. Brown

W.A.

Atkins Carlyle
Dick Smith Stores

(03) 602 3499
{03) 4193353

(09) 2770511

oo

Dunlop I8C
Repco

Dick Smith Stores
Elphinstones

St. Lucio

TAS

GHE Elecironics  {002) 34 2233
(003) 31 6533

(07)3920011
(D7) 22) 1044

(07)520171
(07) 527466

Rod Irving Electronics (03) 489 8866 Dick Smith Stores

24 — ETI September 1984

S.A.

Gerard & Goodmon (08) 2232222
Protronics (08)2123111
Bee Joy (08) 3525959
Dick Smith Stores

(08) 42 6655
108) 269 1244

Graphic Electronics
A_JF. Electricol

e,
e

e )

SCOPE

80X 63 NIDDRIE
viC )042

YEL 103 338 1566
TLx AA38318




Figure 4. The bit should be large enough for the
job, otherwise too much heat is conducted away
from it by the joint and the solder will not fiow
properly. The bit on the left is OK, that on the right
is too smali,

__IRON
PLATING

COPPER- &\

CORE

PLATED BIT

Figure 5. Plated bits last longer because they do
not oxidise as rapidly as unplated bits. They are
usually iron-plated.

parts of the joint. Just how much the tem-
perature drops and how fast depends on the
capacity of the bit to store heat and the mass
of the parts being joined. The larger the bit,
the more heat it will store and transfer to a
joint, and the less will be the temperature
drop. Temperature-controlled irons mini-
mise these problems to a large extent.

For an adequately rated iron, the correct
bit for the job will remain above soldering
temperature (without burning the joint) and
cause the solder to flow properly. If the tip
is too small, too much heat will be con-
ducted away, and the solder, while it may
melt a little initially, will not melt and flow
properly. This is illustrated in Figure 4.

Bits are usually made of copper, copper
alloy or iron-plated copper (Figure 5). Un-
plated bits transfer heat more effectively
but oxidise rapidly, reducing their efficien-
cy. Their life is much shorter than plated
bits and they require more frequent mainte-
nance.

The area of the tip face determines the
rate of heat transferred to to the joint. A
small area will have a higher temperature
but less heat reserve (or capacity) than a
large tip. Generally, the more heat the work
is likely to absorb, the larger the tip area
should be. However, the area should not be
so large that it obscures the work or dam-
ages adjacent parts.

The distance the bit protrudes from the
barrel of the iron is also important. The
shorter this distance, the higher the tip tem-
perature. usually, it is best to select a bit
length as short as practicable to reduce the
heat path from the element to the tip, and
to minimise wobble and bending of the bit.
It should not be so short that the barrel
touches or radiates onto nearby compo-

nents or that the tip temperature becomes
too high.

One way of reducing the temperature of a
small-diameter bit is to increase the length
beyond that used for the larger-sized bit —
or vice versa. Bent bits can be used in awk-
ward places where a straight bit cannot
reach.

Maintenance

For maximum efficiency and consistently
good joints, the soldering iron and bit re-
quire frequent but simple maintenance.
Heating produces oxidation of the barrel
and bit, the oxide forming a scale on the
parts. This reduces heat transfer as the scale
1s an insulator. Continuous heat irons are
particularly affected. Excessive scaling is
produced by high operating temperatures
and by prolonged use without descaling.

To remove scale, remove the bit and tap
both the barrel and bit firmly on the bench
top. This should be done regularly. Only re-
move a plated bit from the barrel of an’iron
when it is quite cold.

For efficient transfer of heat from the bit
to the work, the face of the bit should be
smooth and coated with a shiny layer of
resin-free solder. A bit in this condition is
said to be ‘tinned’. A clean, new bit is
tinned by heating it to soldering tempera-
ture (test it by lightly touching solder on the
face of the bit) and applying a small amount
of solder to the face and letting it flow freely
to cover the face. Any excess should be re-
moved by wiping it on a lightly damped
sponge or cloth.

With use, the face of the bit becomes pit-
ted and the solder layer takes on a dull grey
appearance. During soldering, some of the
copper from the face is absorbed into the
solder and with repeated use the surface be-
qomes uneven. There is less absorption with
plated tips (See Figure 6).

*Pitting’ can be removed by filing. Only
file off as much as necessary to produce a
smooth face again. Excessive filing reduces
the heat capacity and increases the bit tem-
perature. Remove any scaling as well.
When a clean tip is obtained, re-tin the
face. Never file plated tips.

Do not pull the tip further out from the
barrel to compensate for reduced length as
this overheats that section of the heating
element not in contact with the bit, produc-
ing excessive scaling and eventually causing
the element to fail.

Small surface irregularities on plated tips
should be repared with fine emery cloth
when the tip is cold. Take care not to re-
move the plating. After cleaning, heat the
bit and re-tin the face. Relatively large pit-
ting on a plated bit means that some plating
has come off. Attempts to remedy the situa-
tion usually result in more plating being re-
moved. In such cases, replace the bit.

During normal soldering with a plated
bit, the molten solder on the face should be
replenished regularly while the tip is hot.
The face can be cleaned by wiping it on a
damp, fine-textured sponge (these are usu-
ally supplied with controlled temperature
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Figure 6. The tip should be In good condition, as
at left, for good soldering, not worn, pitted or
oxidised, as at right.

SPONGE PAD
/

Figure 7. The tip should be cleaned regularly
during use. A moist sponge pad (left) is good for
frequent wiping, while for unplated tips an
occaslonal scrub on a wire brush keeps the tip in
good condition.

irons). Do not overdo it or you will remove
all the molten solder. Wait a few seconds
after wiping the bit to allow it to recover
heat and then lightly re-tin the face. Plated
bits should have a small amount of excess
solder on teh face while not being used.

With either plated or unplated bits, regu-
lar cleaning during the use is a good prac-
tice, making soldering easier and ensuring
good joints. A damp sponge pad is good for
either type of bit. A fine textured wire
brush may also be useful with copper bits.
(See Figure 7)

Soon after learning soldering, most peo-
ple will use one of two methods to remove
excess solder from the bit: viz: flicking or
wiping. Wiping is the recommended meth-
od. Flicking causes blobs of molten solder
to splatter on to all sorts of awkward places.
If you’re a flicker, don’t wear shorts!

Apart from ruining the carpet and
prompting sudden leaps into the air, molten
blobs of solder have a nasty habit of getting
into equipment and causing short circuits —
which may be disastrous. For habitual flick-
ers, either cure yourself of the habit or
screw a low, open-topped container to the
bench top and aim in there from close quar-
ters. It is even possible to recycle the solder
thus collected — but not in your Project.

Basic soldering

Before use, the soldering iron should be
turned on for long enough to allow the bit
to reach soldering temperature. Irons vary
quite a bit in this; some take quite a few
minutes to warm up, whereas others are
much quicker. The parts to be joined
should be bright and clean; if not they
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COMPONENT
LEAD

AGAINST TAG AND
COMPONENT LEAD

tip touching the copper track as well.

LEAD

SOLDER FILLET
LEAD

a tangent. The solder should be smooth and bright.

APPLY TIP UNDER TAG,

SOLDER
FILLET

SOLDER

= //

‘TOUCH' SOLDER HERE FIRST
T0 IMPROVE HEAT TRANSFER

Figure 8. When soldering a component to a tag, apply the iron to the tag and the lead to hpat them up.
After a few seconds, touch the solder on the iron briefly and then apply the solder to the joint.

SOLDER

COMPONENT LEAD
PRINTED CIRCUIT TRACK
=

Figure 9. When soldering a component lead to a printed circuit board, apply the iron to the lead with the

SRS — SOLDER FILLET

SUBSTRATE
| TRACK TRACK
-

==

OMPONENT
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Figure 10. A good joint will be covered by a small fillet of solder which meets the parts of the joint at

should first be tinned.

When the parts to be joined are pre-
pared, and with the iron at the correct
temperature, apply the face of the bit to
that part of the joint having the greatest
mass (providing it isn’t the most heat
sensitive). Allow the joint to heat for a
few seconds to raise it to soldering tem-
perature, and then apply a little solder. If
the parts are clean, the solder will flow
freely as it melts, wetting the joint prop-
erly 'and making a smooth, shiny joint.
Remember that the solder must be applied
to the joint and nor to the iron.

Figure 8 shows how to solder a compo-
nent lead to a tag. Apply the iron to the
tag as the tag has the greatest mass. To
improve heat transfer and reduce solder-
ing time, first touch the solder to the iron
at the junction of the bit and the tag. Just
a touch is sufficient. The flux removes any
tarnish from the tag and the hot solder
tarnish that forms on the face of the bit,
allowing rapid heating of a small area.
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The molten solder improves the thermal
contact by wetting both surfaces and filling
the minute air spaces between them. Next
apply the solder to the tag. The solder will
only melt if the tag is at the correct tem-
perature, thus ensuring proper wetting.

Soldering components to a printed cir-
cuit board is shown in Figure 9. Always
take care not to overheat printed circuit
boards as the copper track may lift, dam-
aging the board and making subsequent
connections difficult.

Always hold the iron on the joint for a
second longer after sufficient solder has
beén applied. This ensures that all the sol-
der is melted and that the flux has been
de-activated. Allow the solder to cool
naturally. Don’t blow on it to cool it
Don’t move the joint while the solder is
solidifying — a poor joint may result.

Take care not to apply too much solder
as it may conceal a poor joint. On printed
circuit boards, too much solder may cause
‘solder bridges’ to form between tracks.

A
Figure 11. Insufficlent solder leads to a weak joint
which-may become faulty.

Figure 12. Too much solder can hide poorly
wetted surfaces (top left), which results in a poor
joint. On pc boards with close conductor spacing
too much solder leads to ‘bridging’ (bottom).

-POOR WETTING
HIDOEN

A good jointis...
How much is the right amount of solder,
and what does a good joint look like?

The size of the solder ‘fillet’ should be
large enough to fill the area of the joint
and the contours of the parts should be
plainly visible. The surface of the solder
should be smooth and bright and meet the
parts of the joints at a tangent. This
‘feathering’ indicates good wetting. The
characteristics of a good joint are shown
in Figure 10.

There must be sufficient solder filling
the spaces of the joint to ensure a good
mechanical bond. Insufficient solder re-
sults in a mechanically weak joint. The
joint is likely to go open circuit or inter-
mittent under slight mechanical stress
(such as due to vibration or expenasion
and  contraction with  temperature
changes). Joints having insufficient solder
are shown in Figure 11.

Too much solder can hide poorly wetted
joints. In such cases the solder meets the
surfaces abruptly. Too much solder can
also ‘bridge’ adjacent pc board tracks or
component leads. (See Figure 12) ®

.. . to be continued.




STATIC-SAFE
FEED BACK TEMPERATURE CONTROL
200°-425°C

FEATURES:

® 50 Watt ceramic heater
® Large thermal mass tip
® Solid state control

® Long-life Iron clad tips
® Fast heat-up time

® Zero power switching

COLTRONICS TRADING COMPANY

SYDNEY MELBOURNE
8 Gipps Road, 1 Rooks Road,
Greystanes, N.S.W. 2145 Mitcham, Vic 3132
Phone: (02) 636-7111 Phone: (03) 873-5788
Telex: AA26279 Telex: AA37287

MODEL 175 AUTORANGING The new Model 175 Autoranging Bench Digital Multimeter, from

Kelthley Instruments, Inc., combines the measurement
BE NCH/PORTABLE DMM capabilities of much higher-priced system DMMs with several

new features to extend Its utility, yet retain simplicity of use.

K E ITH LEY I N STR U IVI E NTS Ideal for use as a bench meter in production or lab work, this 4-%
digit autoranging DMM also has a field-Installable battery option,
making it fully portable. Fast autoranging (up to 200ms per range

change on DCV) enables the user to concentrate on getting the
AVAILABLE EX STOCK reading without worrying about choosing the appropriate range.

The Model 175 features digital calibration for reduced cost of
ownership, as many users can now calibrate the meter in-house.
With the Model 1753 IEEE-488 (GPIB) option, the 175 is the
lowest-priced IEEE-interfaceable DMM available.

Model 175's 100-point data logger monitors drifts, determines
rates of change, and collects response curve data without a
printer, output cables, or complicated hook-ups. The data logger
has six different store rates from one reading/400ms to one
reading/hour, and data recall is “push-button” easy.

AUTOR ANGIG A Tinse e Other features of the fModel 175 include:
a ® 4-%2 digit LCD display with annunclators for function, range, and
feature indication

For more information on the Model 175 Autoranging DMM, or on a variety of © 10pV/10mQ/10nA sensitivity

other industrial electronic testing and measurement equipment, contact: © 0.03% basic DCV accuracy
e True RMS AC
@ SCIENTIFIC DEVICES AUSTRALIA PTY. LTD. o 10A capability

2 Jacks Road, South Oakleigh, Vic. 3167 @ 100kHz bandwidth in AC

Phone: (03) 579 3622 e dBm/relatlve function
31 Halsey Road, Elizabeth East, S.A. 5112 ® Relative reference
% | Phone: (08) 2556575  Max/Min reading hold

° 559A WiIIougthy Road, Willoughby, N.S.W. o Safety input jacks
2068 Phone: (02) 95 2064 ¢ Front panel accessible amps fuse
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Sony releases two
car CD players

-
[

Sony CDX-5. DIN-sized car compact disc player.

Sony CDX-R7. DIN-sized FM/AM car compact disc player.

Sony announced its development of one-piece, DIN-sized car
compact disc players at the Consumer Electronics show in
Chicago. The two models demonstrated were the CDX-5 com-

pact disc player and the CDX-R7 AM/FM compact disc player.

Sony, the co-inventor of the
compact disc format and manu-
facturer of the world’s first CD
player, claim to be the first com-
pany to produce an easy-to-use
compact disc player designed to
be used in the car.

Sony say their CDX-5 and
CDX-R7 feature major techno-
logical advances that make them
small enough for car installation
and rugged enough to perform
reliably despite the shocks,
shakes and temperature ex-
tremes of the car’s environment.
The players’ laser optic assembly
is only one-third the size of
previous designs for Sony home
players.

Sony semiconductor engineers
have produced a new very large
scale integrated (VLSI) circuit
that resulted in a dramatic reduc-
tion in the size and weight of CD
players. The VLSI (Sony’s CX-
23035) performs such varied
functions as spindle motor speed
control, frame sync detection,
and the complex tasks of error
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detection, error correction, and
data interpolation.

The compact disc is destined
to become the higher-quality
music source available for the
car. It is claimed that Sony car
compact disc players deliver the
full measure of performance
available from the CD format.
For example, dynamic range,
the key factor in CD’s lifelike
sound, is an impressive 90 dB.
Total harmonic distortion is a
low 0.007%. These figures are
comparable tQ those of home
CD players, as are the other
audio specifications of the
CDX-5 and CDX-R7.

The CDX-S5 is designed to be
easy to operate when a disc is
inserted. It is automatically
drawn into position for play.
Most controls are feather-touch,
and frequently-used buttons are
larger to make them more con-
venient to use. A fluorescent dis-
play shows either track number
or elapsed time.

A large ‘automatic music sen-

sor’ button allows the user to
skip directly from song to song in
either direction. When the
‘music scan’ button is pressed the
disc is played in forward or
reverse at ten times normal
speed. Samples of music are
heard at normal pitch, but at
reduced volume. There are two
separate modes for uninterrupted
music — one for any individual

track and the other for the entire
disc!

The CDX-5S has preamplifier
outputs for connection to a
power amplifier. Preamplifier
volume, bass and treble controls
are logically grouped on the left-
hand side of the panel.

The CDX-R7 incorporates
both a compact disc player and a
quartz frequency synthesiser
AM/FM tuner. The CDX-R7
has most of the track-access fea-
tures of the CDX-5, including
automatic loading, automatic
music sensor, and forward and
reverse music scan.

The fluorescent display can be
switched to show track number
or time of day. In the tuner mode
the display shows station fre-
quency. An automatic repeat
function replays the entire disc
automatically, much like the
repeat function of an auto-
reverse cassette deck.

Tuning functions include 18
station presents (12 for FM, six
for AM), automatic scan tuning,
manual tuning, FM stereo/mono
switching and FM local/distant
switching.

Both new Sony models con-
form to the new DIN standard
for in-dash car stereo units. The
chassis mounts easily into most
cars. They have dimensions of
178 mm (width) x 50 mm
(height) x 155 mm (depth) with a
detachable dc converter (120 x
43 x 25 mm). They weigh 1.6 kg.

The CDX-5 CD player and the
CDX-R7 AM/FM CD player
will be available worldwide by
the end of this year. A suggested
retail price has not been
anndunced.

A comparison. Sony's laser optic assembly designed for the car (right)
is only one third the size of that for the domestic player (left).
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The DA-L70: A new multicassette autochanger from Mitsubishl.

Cassette stack

he DA-L70 AM/FM stereo

cassette autochanger, the
matching LT-70 linear-tracking
fully automatic turntable unit
and the SS-L70 speaker systems
together form the L-70 system,
the latest and most innovative
member of Mitsubishi’s high-
fidelity audio systems lineup.

The L-70 system is the first
complete audio system to be
built around a cassette auto-
changer.

The cassette door contains a
magazine into which seven cas-
settes can be loaded for sequen-
tial replay. The L-70 can play
both sides of all seven tapes.

For more information contact
Mitsubishi or your local record
stores.

Need your disks pressed?

Teac, the importers of Denon
compact discs, PCM records
and Denon audio tape, has an-
nounced a unique service for the
Australian music industry: cus-
tom pressing of compact discs.
The service would be pro-
vided by the Denon factory in

Japan, one of the most modern
and well equipped piants in use
today.

For any enquiries contact
Tony Greene at Teac Australia,
115 Whiteman St, South Mel-
bourne Vic. (03)699-6000.

Stereo decoder

Mask-tronix has released an
all new stereo decoder for
Australian standard stereo TV.

Some Australian television
stations are transmitting pro-
grammes with hi-fi stereo sound
but the vast majority of tele-
vision receivers in use today
cannot take advantage of this
brilliant enhancement to colour
TV viewing.

Installation of this low cost
stereo decoder to a standard
mono colour TV receiver will
ensure reception of stereo sound
through a standard hi-fi stereo
system.

For more information contact
Mask-tronix, P.O. Box 248,
Collingwood Vic 3066. (03)481-
1654.

-

Stereo decoder. module from Mask-tronix.
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Hi-fi VCR

KAI has announced the
release of their VHS hi-fi
VCR, the VS-15EA.

Up to now, tape speed has
been the determining factor in
improving sound quality. Due to
the inherently siow speed of the
video tape (roughtly half that of
an audio cassette deck in the
standard play mode and about
one quarter in the long play
mode), there was no feasible
way of achieving satisfactory
sound quality with the conven-
tional system.

The VHS hi-fi system takes an
entirely new approach by replac-
ing the conventional fixed audio
head with two audio heads
placed along with the video
heads on the rotating head
cylinder.

A frequency modulated (FM)
audio signal is recorded on the
tape in the same way the video
| signal is. The video signal is
recorded diagonaily on the
video tape, with a tape speed of
23 mm per second. Each of
these tracks is about 97 mm
long, but in the space of one sec-
ond 50 tracks pass by the heads.
not just the two hnear audio

tracks available. These 50 tracks
together give an effective tape
speed of 4.8 metres per second.

The result is a dynamic range
of over 80 dB, frequency res-
ponse of 20-20 000 Hz and wow
and flutter of less than 0.005%,
according to Akai.

At the heart of the VS-15is a
built-in multiplex stereo TV
tuner which enables programs to
be recorded off-air in stereo.

The VS-15 has four video
heads and two special audio
recording heads. By using this
six-head system it’s possible t
achieve high fidelity sound by
eliminating cross itnerference
between the audio and video sig-
nals, say Akai.

The VS-15 has a 4-week
9-program timer that allows you
to program up to a month’s
viewing in advance.

Other features are motorized
front loading, simulcast record-
ing facility, noiseless still frame,
sleep timer, quick finder circuit,
and an exterior design that is
compatible with Akai’s full size
audio components to enable you
to integrate your home hi-fi with
a VS-15 hi-fi video.

For more information contact
Akai, PO Box 309, North Ryde
NSW 2113. (03)887-2311.
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DIGITAL AUDIO

Hear digital perfection.

Introducing the Sony Compact Disc Player

When we used our long experience in digital technology to create the CDP-101 Compact
Disc Player,we wanted to glve you something more than the world's clearest sound.
WIRELESS REMOTE CONTROL Full-function remote control.
3-WAY MUSIC SEA Clinstant direct access to any selection with the
10-key pad on remote control unit. 0 AMS (Automatic Music Sensor) allows
access to the beginning of next or previous selection. (1 2-speed bi-directional
search to flnd any desnred musnc passage.
INCTION Program to repeat the entire disc, one selection, or
a specific portion of music.

Y OSelection number. (3 Time
sege lapse of selection being displayed. [J Remamung time on the disc.

00 INE TE DIS NG Just press the button, platter control and
229888, cueing are automatic,

et + il Get even more perfect sound with the Sony Digital Audio Component
c00000
ns; Sory  System,"Precise Series” S 0 N Y
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THE SHRINKING
VIDEO CAMERA
RECORDER

Dennis Lingane

The undoubted success of the Betamovie portable video camera/recorder has
set the scene for a big push by the VHS format manufacturers to attack the
video ‘home movie’ market. JVC are right at the forefront of the VHS camp.

Dennis Lingane has had the opportunity to try out their new GX7

recorder-camera — here’s his impressions.

THE TWO COMPANIES making the run-
ning in the video home movie scene are
undoubtedly JVC and Sony. The rest seem
happy to confine their efforts to multi-
purpose recorders for ‘home-and-away’
which are really too heavy for the travelling
video enthusiast.

Sony has had huge success in the US with
its Betamovie, and so it’s no surprise to see
JVC launch a combination recorder-camera
using the VHS compact format (VHS-C)
tapes. It is the unit that made headlines at
the Japanese electronics shows last October
and is only now being introduced into world
markets.

But while this combination recorder-
camera, which takes a small 30 minute cas-
sette, may be an answer to the Betamovie,
JVC’s real efforts are going in another
direction. They are developing some of the
smallest and most versatile cameras on the
market.

Unveiled

The latest is the GX7 which was unveiled at
the Chicago summer Consumer Electronics
Show in June, but which, according to past
performances, we won’t see in Australia for
over a year. It is even smaller than the cur-
rent GZ-5. It is unique in that you can use
standard lenses made for 35 mm cameras.
This makes it an extremely versatile video
camera for the photography enthusiast. It

also has a new through-the-lens focusing
system using infrared ranging technology
similar to the new Canon camera VC-20
focusing system.

This JVC camera also has a low light rat-
ing of 10 lux, and an add-on character gen-
erator. To use standard lenses off a 35 mm

camera you simply remove the lens and
focusing housing from the camera. This is
done by taking out three small screws.
When the housing is removed you attach a
convertor ring to take whatever lens you
want, be they Nikon, Canon, Minoita or
whatever. You lose the auto-focusing when

Tiny, but oh so versatile. JVC's new VHS-C camera takes standard 35 mm camera lenses and features

an add-on character generator for titling.
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. TWO REVOLUTIONARY CARTRIDGES
»( FROM STANTON...
EPOCH Il FOR THE 21ST CENTURY.

-

WHICH ONE =
ISRIGHT = x
FOR YOU?

EPOCH ll..dynamic..the look of the future.. abrasion. It gives you crisper transients,
compact and efficlent, tomorrow’s time frame cleaner, more extended high frequency
today. Specially designed for superior response and lower distortion throughout the
frequency response and wider dynamic range. To complement this state-of-the-art
range. EPOCH Il weighs in at only 3.8 grams construction, we have added the second
and becomes the pickup for a whole new stage STEREOHEDRON II™ stylus to provide
generation of super analog records. EPOCHII ideal stylus-to-groove interface. Its smaller
crosses the threshold of tomorrow..today. front-to-back angle and tracing radlus (.2 mii)
The cantilever is constructed with an exclusive  enables incredibly faithful scanning of the high
space age alloy, sealed with a diamond like frequency modulation.

corundum sheath, which makes it highly EPOCH Il from Stanton, truly a cartridge for the
resistant to bending, twisting and surface 21st century, is available at finer audio outiets.

PO

THE CHOICE OF THE PROFESSIONALS
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THE STANTON EPOCH m SERIES

1 kHz

Typical frequency response of
LZ9S and channel separation.

SOLE AUSTRALIAN DISTRIBUTORS
SOUNDEX PTY. LTD.

P.O. BOX 199 TURRAMURRA
N.S.W. 2074.

Telephone 487 2543,

82 COLIN ST. WEST PERTH W.A.
6005

= = i == &34 1]
1 kHz 10kHz 20 kHz

Typical frequency response of
HZ9S and channel separation.

Do yourseif a favour, phone
your nearest Stanton dealer
for an obligation-free home
demo of EPOCHIILI.

You’ll never know how
good your records are until
you play them with an EPOCH

STEREOHEDRON II

..an advanced stylus geometry
provides ideal stylus to groove
Interface. Its smaller tracing radii
and smaller front-to-back angle
allows for Incredibly faithful
tracing of the high frequency
modulation.

Models HZ9S and LZ9S are
factory calibrated. A
Calibration Certificate giving
the critical performance data of
the Indlvidual cartridge.,
accompanies each unit.

Currently two models are
available, each in low and high
impedance versions.

LZ9S and LZ8S low
impedance and HZ9S and HZ8S
high impedance.

LZ8S and HZ8S -
R.R.P. $199.
LZ9S and HZ9S -
R.R.P. $299.

SPECIFICATIONS:

Detailed specifications are
glvenin the Epoch ll leafiet
available from the dealers listed
below. Just to whet your
appetite, frequency response is
10Hz - 5OkHz for the LZ9S (try
Compact Disc against that!),
tracking abiiity is 9O microns (or,
it will play any record ever
pressed, with minimal distortion).

EPOCH Il challenges any pick-
up cartridge, or compact disc,
regardless of type or price. With
EPOCH Il you will hear, probably
for the first time, MUSIC from
your records, Instead of just
good sound. You will get the full
emotionalimpact of the
recorded music. And that's
what it's all about. As Johann
Sebastian Bach said, "Music is
meant to move the heart with

Telephone 322 2854. Il. From Stanton. sweet emotion.”

NEW SOUTH WALES AVAILABLE FROM AUTHORIZED STANTON A.C.T.

gDO:lr?yl':l“F'l:'- l\élorrickvllle 58901%%12 DEALERS: The Stereo Warehouse - Fyshwick 80 5026
uali - Sydney

Galery HiFi- Wentworthvili 6883931  QUEENSLAND ol e O p-

DOUg|OS HiFi - Sydney 2333922  Stereo HiFi- Brisbane 2213623 Chollenge HiFi- Adelaide 2233599

Kent HiFi - Sydney 292743 Stereo HiFi- S"Othp‘ne 205 6351 Revolver HiFi - Goodwood 272 5686

HiFi ShOp - Hurstville 570 8163 Stereo HiFi - CODO'ODO 390 3343 Blackwood Sound - Blockwood 278 6841

HiFi Studio - Chatswood 4122210  Jacques Electronics - Paddington 369 8594

Wardelr's Sight & Sound - Newcastle 524095  Toombul Music Centre - Toombul 2662533  WE STERN AUSTRALIA 77

VICTORIA NORTH QUEENSLAND Audio Centre - West Perth 3225

Douglas Hi Fi - Nunawading 8782999  Targa Electronics - Calirns 532715 Douglas HiFi- Perth 322] 4%%3

Dougias HiFi - Melbourne 6632211 Premier Sound - Rockhampton 274004 Sound Advice - Subiaco 3819

Soundair Centre - Caulfield 5237145  Hoopers Music - Gympile 823409 TASMANIA

Audio Scene - Wantirna 72908118 Custom Sound Centre - Nambour 413589 Tasmanian Record Co. - Launceston 315588



THE CURRENT CONTENDERS

Polarold 8 mm. Released at the
June Chicago CES. It joins the
market with Kodak's 'Kodavision’.
This camera slips into a ‘playback
unit’ for viewing on your TV or
monitor.

Kodavision.
The first 8 mm
contender.
Kodak's huge
world-wide
network might
just carry the
day — they
hope.

Betamovie. Has
been quite a
success for the
‘Beta camp’. It
takes a Standard
Beta cassette
which can be
played back in
your Beta VCR.
Small and light,
it was the first
true fomestic
cam-corder.
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you do this but you do gain the versatility of
being able to attach long telephoto or
extremely wide angle lens to give added
dimension to your home movie-making.

Even though these video cameras have
wide-angle settings on their zooms, prob-
ably the most valuable lens I have bought
was a macro that will fit either my Nikon or
the JVC. Using the semi fish-eye lens I was
able to do superb panoramic shots that
would otherwise have been lost. One
unique opportunity I had on a recent over-
seas trip was to sit in the cockpit of a jumbo
landing in Singapore. Using the wide-angle
lens | was able to film the complete interior
of the cockpit and the scene through the air-
craft’s front windows for a really excellent
effect.

This add-on lens I bought simply screws
onto the front of any video camera lens with
a 52 mm screw mount. But for the most
part, people will find that the built-in 6:1
zoom lens on the GX7 sufficient for most

purposes.

Beats solid-state?

This is the smallest and lightest camera so
far from JVC and even smaller than some of
the solid state cameras being touted by
other manufacturers as the answer to port-
able video systems. If JVC would reduce
the size of its VHAS Compact portable
recorder by 30 per cent, then I have no
doubt it would become the most popular
portable system on the market, making the
8 mm video format even less attractive.

The great thing about the small VHS-C
format is it is compatible with your current
VHS machine. And it really is the only
answer the VHS camp has to Sony’s Beta-
movie which is doing so well in the US and
Japan.

Meanwhile, Sony has announced a new
version of its very successful Betamovie.
This has a super cardiod microphone and an
auto-focus system. It will be launched later
this year and will sell for $200 more than the
current model.

Betamovie vs 8 mm vs VHS-C
Home movie making using video is gaining
ground and it will be intersting to see the
various developments in coming months. It
will obvioulsy add up to the Kodak 8 mm
format versus the Betamovie versus the
JVC Compact portable.

The JVC Compact and Betamovie have
the advantage in that they are compatible
with current video systems. Kodak’s advan-
tage is that it can spread its system all over
the world through some 40 000 outlets at
the drop of a hat and make it easily
accessible.

Tapes will be easy to get as well — some-
thing lacking with the JVC Compact Sys-
tem. I had to hunt far and wide to get new
tapes when | ran out during my trip. But
that is one of the few negatives I can report
on the VHS Compact. In every way it came
up to my expectations. It was light to carry,
easy to use, and now I am at home the 30
minute tapes make it far easier to edit than
if I had used a three hour tape. ®



It had to happen!
Teletext for only $199

Unbelievable . . . but true!

Now you can save hundreds of dollars on the
technological breakthrough of the decade: Teletext!

Hundreds of pages of information — at your
fingertips — that you haven’t had access to in the
past:

Sport

News & Weather

Finance

Education

TAB details

Theatre programs

Even captions for the deaf . . .
And much, much, much more!

AND THE BEST PART OF ALL: IT’S FREE
— COMPLIMENTS OF YOUR LOCAL
TELEVISION STATION!*

At last, a low cost, easy-to-build kit that you can
use with your VCR to give sharp, clear Teletext
pictures on any TV set.

EXCLUSIVE TO

Don’t pay $500-$700 for a

Teletext decoder . . . or even
$1000-$1200 for a new

‘Teletext” TV: build it yourself only

See centre section for address details.

And it’s complete to the last nut and bolt —
including the deluxe two-tone brown case shown
here PLUS our exclusive step-by-step
construction manual!

*Not all stations transmit Teletext. Stations in the
7 network (ie those taking Channel 7 news) do as
well as ABC stations, and many others have some
Teletext transmissions. Most stations transmit
Teletext subtitles for deaf people. If in doubt, ring
your local station.
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PHILIPS MODEL KR684 STEREO TV

Dimensions: 792 mm (L) x 505 mm (H) x
480 mm (D)

Welght: 52 kg

Price: Rrp $1349 (w/o Teletext)

$1449 (with Teletext)

Manufacturer:  Philips Australia, Clayton,
Victoria.

Distributor: Philips Australia, Philips Bid,
Blue St, North Sydney NSW
2060. (02)925-3333.

L |

SONY MODEL KV-2064EC STEREO TV

Dimensions: 668 mm (L) x 456 mm (H) x
482 mm (D)

Weight: 27 kg

Price: Rrp $999 (wio Teletext)

81174 (with Teletext)

Manufacturer:  Hi-fi audio division of Sony
Corp. Japan.

Distributor; Sony, 33-39 Talavera Rd,

North Ryde NSW 2113.
(02)887-6666.

STEREOTV:

THE REALITY

Is the extra expense of a new stereo TV set justified? The
average family will find that the quality of the sound is better.
The hi-fi buff may find the results disappointing. Wouldn't it have
been better to have waited a little longer for one of those
alternative (digital) systems with inherently superior sound,
coupled with a large screen format?

FOR A PERIOD of almost 20 years
between 1956 and 1976 the highest quality
sound, and sometimes the only decent
sound that could be picked up on a receiver
was the FM audio sub-carrier channel on
your TV set.

The lucky people with larger TV sets had
the benefit of passable sound which on
occasions sounded almost (but not quite)
like high-fidelity. The majority of people
with small TV sets, incorporating what were
undoubtedly apologies for speaker enclos-

BLouis Challis mu—— |
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ures, had to be satisfied with what 1 would
describe as transistor radio quality sound.

This situation rapidly changed for the
better with the introduction of sterco FM
broadcasting. The public (and apparently
the Government) soon realised that the
audible delight of the 50s had become the
orphan of the 80s that nobody really liked
or even seemed to appreciate anymore.

In December 1983 when the Federal
Government announced details of its new
technical standards for stereo TV broad-
casting in Australia, the remaining locai
manufacturers, the importers and retailers
all breathed an almost audible sigh of relicf.

This initial enthusiasm did not prevail in

all sectors of the industry and a small vocal
group with experience in previous situations
believed that the technical papers and the
promises did not necessarily mean that the
nominated standards were perfect. This
particular group, drawn mainly from the
Federation of Australian Commercial Tele-
vision Stations (FACTS), together with a
powerful and pragmatic group from the
ABC, were very concerned that the choice
of system and its practical limitations were
inappropriate.

If you have read the evening papers in the
last few months you would have noticed a
large number of advertisements for TV sets
and VCRs at unbelievably low prices. The
reason for all these specials is directly
attributable to the new standards superced-
ing the old. This has resulted in the unsold
equipment becoming last year’s models.

Choosing a new system

A number of studies were conducted in
Germany, Japan and Sweden (o assess the
audible quality of various types of stereo-
TV transmissions which were intended to be
as good or better than the normal single
(mono) sound channel. No surprisingly, all
of the engineering groups involved in these
studies set the following basic requirements
for each of their systems:

1. The new system must be compatible with
the existing transmission and hence the
additional sound signals must not interfere
with the performance of existing (mono)
receivers.

2. The new system should allow the trans-
mission of a proper stereophonic sound, as
well as of two independent sound signals
with full quality for bilingual applications.
The switching to the appropriate mode
should be achieved automatically.

3..The resulting service area of a TV trans-
mitter should be limited by the degradation



of picture quality and should not be limited
by the degradation of the sound quality.

Following the assessment of viewers’
responses and technical instrumental
assessments of the pilot studies of each of
these countries, the majority of the groups
opted for a system based on a double sound
carrier system. The reasons for their choice
were easy to comprehend. The existing TV
sets would not be made obsolete (although
they would be nearly obsolescent), the TV
station’s signal processing and transmission
equipment would be only slightly changed
and video cassette recorders of the old style
would still be compatable with the new
style; the transition from mono to stereo
would thus be virtually painless.

There was, of course, another option
which was not researched in Australia but
was seriously considered in the USA and by
other research laboratories, including
Philips at Eindhoven in Holland, NHK in
Japan and most certainly by the CCIR con-
sultative groups. This alternative was to
completely change the TV standards and to
introduce digital audio with all its attributes
and audible advantages.

The audio signal would then become a
digital signal, interleaved with the video sig-
nal which could also have its modulation
data modified in the appropriate way. This
solution would most probably reduce the
total transmission bandwidth but would
achieve a standard of transmission and a
standard of reception significantly better
than that currently produced.

Now the concept of ‘digital audio’ still has
many supporters as it was evaluated at the
CCIR Plenary Meeting in 1982 for possible
introduction in 1984. That meeting natu-
rally balked at the concept as it would cost
more than the respective member nations
felt was justifiable. The digital audio con-
cept is far more exciting and undoubtedly

technically superior to the alternatives
chosen by the Australian Broadcasting Con-
trol Board (and thus the government). It
would, however, necessitate a complete
redesign of the television set and, more sig-
nificantly, the television transmission equip-
ment as well. For that reason it was rejected
in favour of the more pragmatie
alternatives.

In Australia we had two competing sys-
tems to consider in exactlythe same way as
did the other nations evaluating their
options. The first option was to use a multi-
plex sound system with frequency modu-
lated sub-carrier with single, double and
vestigal side bands and associated pilot
tone. As all such ‘multiplex systems show a
smaller (poorer) signal-to-noise ratio.in the
second sound channel, as well as distortion
caused by multipath propagation, this op-
tion was not as strorigly favoured as the
double sound carrier system.

The double sound carrier system is made
feasible by the availability of additional
unused bandwidth between the limit of the
existing channel’s tranmission and the lower
band edge of the adjacent TV channel.
There is just enough space left for the addi-
tional sub-carrier and consequently, in
order to meet the first of the compatibility
requirements, this is the system that was
chosen.

It is the modulation characteristics of the
double sound carrier system which have
worried many of the TV stations. This is
because of the way in which the stereo sig-
nals, which I will describe as left channel
(L) and right channel (R), are combined
into their new transmission format. These
carriers are described as the main carrier
(M) and the secondary carrier (S). The
main carrier is modulated with (L + R)/2.
The secondary (new second carrier) channel
is modulated with R only.

The convenience of this strategy is that a
person with an existing (old) TV set

receives a new signal with left and right
stereo channel signals combined. The re-
sulting audible signal is thus almost identi-
cal to the reception of the stereo signal on
your FM stereo receiver when you switch to
the mono mode.

The owner of the new stereo TV set has
an additional inter-carrier amplifier/demod-
ulator stage installed and this provides the
second sound carrier channel. This circuitry
is contained in a large integrated circuit
which then takes the main carrier (M) and
the secondary carrier (S) channels and theo-
retically combines them and subtracts them
to provide the separate left and right chan-
nels respectively.

The Europeans were experimenting with
a somewhat different system with the main
channel (M) carrying a (L + R)/2 signal
and the secondary channel (S) carrying
(L — R)/2 signal. That option was consid-
ered in Australia but rejected. The major
deficiency in that system is that if there is
coherent interference such as frame buzz,
the interference appears in just one channel
(the left channel) and is cancelled in the
right channel. The system chosen produces
the interference in both channels which is
regarded as being preferable.

The Europeans’ experimental work also
revealed that the true sterco signal has a
number of subjective deficiences. With a
picture the size of a small TV set a true
stereo signal can produce some artificial ef-
fects which are subjectively disturbing,
particularly with widely spaced speakers.
The research revealed that if a portion of
the left channel is fed into the right channel
and visa versa, the resulting sound has a
smeared effect which is referred to as ‘spa-
tial’ sound. Most pcople prefer this effect
witha small TV set and small speakers and
the European TV sets incorporate both the
true stereo TV capability (separate left and
right channels) as well as the *spatial’ sound.

The TV stations transmit a stereo signal
but what you hear from your TV set may or
may not be the same signal that was origi-
nally transmitted. The capability of having
the (L + R)/2 and R signals converted into
L and R channels or ‘spatial’ sound was

_incorporated in the Philips K12Z chassis

originally imported - for testing and evalu-
ation by TV stations in Australia. Much to
our surprise, and T suspect to the surprise of
the TV stations as well, the Philips stereo
TV scts being marketed in Australia do not
incorporate the capability to listen to L. and
R. but only the ‘sparial’ sound signal.
What a number of the TV stations soon
found was that during certain broadcasts
and particularly at sporting events, a num-
ber of listeners complained of poor quality
sound which only occured when the ‘spatial’
mode was selected. Apparently when the
announcer’s voice signal was recorded on a
pair of stereo microphones in such a way
that a coherent signal was fed in-phase to

both microphones in the presence of a P
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Secial No. 200033
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Sony model KV-2064EC. Measured performance
of the stereo television receiver.

strong non-coherent background noise,
then there was a possibility that the an-
nouncer’s voice would be attenuated and
that the unwanted background noise signal
would be selectively amplified.

The embarrassing part was that instead of
superior sound as the viewers would have
expected, the announcer’s voice all but dis-
appeared into the crowd noise. As you may
guess there were some red faces in the tech-
nical departments at the respective TV
stations.

There are some obvious practical solu-
tions to this problem, including the possibil-
ity of switching to normal stereo. However,
this can’t be done if the TV set is only capa-
ble of ‘spatial’ mode. The other alternative
is to switch to mono, but very few of the
viewers realised the nature of the problem
and therefore we suspect that not many
people tried that approach as a solution.
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Philips model KR584. Measured performance of
the stereo television receiver.

The Sony set, and some of the other
Japanese and European-designed TV sets,
do provide the option of true stereo as well
as ‘spatial’ sound capabilities.

When we began the evaluation of the two
stereo TV sets I was not aware of all the
above facts and learnt much of this infor-
mation as we slowly progressed with the
testing.

Features

The Philips model KR684 and Sony model
KV-2064EC stereo TV sets are the top-of-
the-line models from these two innovative
and highly competitive manufacturers.
They both offer a standard of technical
innovation, design and quality production
which is markedly superior to any other TV
sets 1 have seen before. Their greatest
advantage is the use of purpose-designed
integrated circuits to achieve higher stan-
dards of technical performance matched by
better reliability and excellent picture
linearity.

The TV sets weighed enough to
discourage me from moving the units any-
more than was absolutely necessary. They
both came equipped with excellent infrared
remote controls and produced state-of-the-
art pictures with a visual quality which I
would describe as being of monitor class.
The Philips TV set also incorporated an in-
tegral Teletext decoder while the Sony set
incorporated a plug-in socket to accept the
appropriate Teletext decoder printed circuit
board.

Both of the TV receivers incorporate a
switch to provide for monophonic and
‘spatial’ stereo sound. The Sony TV set pro-

vides an additional switch to select the full
stereo capability. Philips Australia has
chosen not to incorporate the full stereo
facility that was originally incorporated in
the Dutch K12Z chassis which | have seen
at various TV stations. They either believe
that the Australian consumer is less sophis-
ticated than his European counterpart, or
they believe that if they were to incorporate
the stereo switching facility then the result
would be a significant increase in unwar-
ranted TV service calls.

Both TV sets incorporate DIN speaker
plug sockets so that external high quality
speakers may be connected in lieu of the
integral speakers. The Philips handbook,
however, cautions the user to place such
speakers in close proximity to the TV cabi-
net. When | connected a set of monitor
speakers to the set, the reasons for this
advice soon became evident.

If you move the external monitor speak-
ers out from the sides of the set, with a
laterial spacing comparable to that required
for normal stereo listening, the subjective
effect can be quite disturbing. In most cases
the original stereo-TV sound has been
mixed down in an audio sweetening room to
suit the requirements of closely spaced
speakers of the type integrated within the
TV set’s cabinet.

Objective testing

I soon discovered that ‘stereo-TV’ produced
by TV sets is not quite the stereo-TV | had
expected. Unlike stereo-FM, which has a
pilot tone carrier system and the ability to
provide completely separate information on
the left and right channels, the stereo-TV
audio channel has been devised to comply
with a different set of operational
constraints.

Testing the TVs was a problem as a signal
generator specially designed for the purpose
is needed. Its performance must be as good
as, or preferably better than, the TV stand-
ards. Finding exactly how the stereo TV sys-
tem works was also a problem. Another
problem was designing an appropriate test
procedure which would provide a realistic
evaluation.

Philips Australia solved one problem
when they provided me with one of their
new mode! PM5519 Colour TV Pattern
Generators. It incorporates an appropriate
modulation section with which a stereo test
signal may be produced.

1 became aware that my understanding of
the ‘spatial’ concept was different to the
theoretical data on stereo TV which had
been given to me by Philips. At first I sus-
pected there was something wrong with the
TV stereo signal pattern generator. I then
suspected that there was something wrong
with the TV sets, particularly as all my read-
ing had lead me to believe that the double
sound carrier system is capable of providing
better than 30 dB channel separation.

But irrespective of what measurement
procedure was used we could not begin to
even approach such a figure. I checked with

continued on page 43
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supphed. VALUE PLUSI
H 0440 $17.50 10 Up $16.00

WA JLViCToRiA Queenstano JoA  Jnsw  [ECE

COUNTRY cry cry cITy CITY
105 STIRLINC ST. PERTH — FOR INSTANT SERVICE ALBANY e A Lo GOSFORD
62 35 U 1
ESPERANCE 607 1499 FORTITUDE VALLEY
TOLL ¢ S B KURR! KURRI
FREE il PAODINGTON SUBURBAN SUTlREAR Woen
(09) 328 1 59 FeRTH MeTeo AzeA 4 GERALDTON SUBURBAN SALISBURY BRIGHTON CARLINGFORD NEWCASTLE
URS RECORDED SERVICE BENTLEIGH N . 4
Al Mail Orders Box 828Q Stirling 5t Perth. WA 6000 s A £ ACKS CREEK CHRISTIES BEACH CONCORD v
KALGOORLIE i i g NOWRA
PACKING AND DELIVERY CHARGES MANODURAH ol y NESRICE OFE WHY PENRITM
$3.00 Dellvery Australia Wide - we process your order the ELTENHAM : 3
day receved .—,.—..X espatch via Australia Post approx 7days WYALKATCHEM C’:EUEN GAIRNE PROSPECT ENFIELD S JC e
rom day you post order to when you reeive goods. Weighi limited U8 Feas FOOTSCRAY &
088 NT <y SLADSTONE REYNELLA HURSTVILLE RAYMOND TERRACE
$5.00 Overnight Jetservice - we process your order Ihe day  DARWIN USIHIGHOY OERS ey o RICHMOND
recewved and ":?p 16h wia overmight Jetoervice Courler for ditigery)| W NAMBOUR (W0 Cagld]
next day Country areas please allow additiona ) 24-48 hours. Weight  ALICE SPRINGS g&‘é’:g“v PALM BEACH [TASMANIA | MATTRAVILLE TAMWORTH
$10.00 Heavy Heavy Service - All order Jhgs or more . i ROCKHAMPTON i -
musi travel capless Roal - Please aliow 7 days for Gehyer TR hag Ui oa EOURTAY. e
= 1l 10, \1 we "y GEORGE HARVEY Frett oot 7% 1066 NINDANG
|nsgrant‘;“ea As with w"uak’ .gyery_ other Aus n supplie (=187 SHEPPARTON et ™ g s e
WINDSOR
wm g ing please requ 5 BROKEN HILL o
. Holders et Dle. K = ~
TG e CUEh e 2 Telae Ve - gl dianic ALTRONICS RESELLERS Piease note that resellers may Altronics Resellers wanted in all States of Austraiia

inc.WA) Phone Steve Wroblewski 09 3817233
lor Details. 0EM's for bulk rates Ph 09 3817233
for super competitive rates

FOR NEXT DAY JETSERVICE DELIVERY

BANKCARD HOLDERS—PHONE ALTRONICS TOLL FREE 008 e 999 ¢ 007



UPER BARGAINS AT MAGRATHS!

*** OSCILLOSCOPES * ** ity R A Re o nl (it B (  BARGAINPRICED )
DESCRIPTION INSTRUMENT CASES

Radio Microphone
E.T 1. Negative lon Generator BETACOM w d h "

E.T.i. 607 Sound Generator IC1-1 155 120 55 16.79
Digital Freq. Counter 50MHz IC1-2 230 180 70 $26.40
500 MHz Prescaler for K%SOO IC1-3 300 230 105 38.01
Decimal Point Kit for K2500
LED Capacitance MeterE A. IC2- 1 160 1o 55 558-23
Bench Power Supply 1C2-2 200 140 70 10.95
E.T.1. 40V/S Amp Power Supply 1C2-3 270 220 90 $18.24
Transistor Assisted Ignition 1C2-4 330 230 100 $23.95
TwinRange LED Tacho E.T.I.
Current Trip Car Alarm E.T L. BETACOM RACK MOUNT 19"
Pre-Amp Serles S000E.T.I. 2u 480 300 90 $79.35
Mosfet Power Amp. Series 5000 3u 480 300 135 $88.35
LED Sy graph PeaBrpiy au 480 300 180 $97.60
AEE 6U 480 300 266 $121.14

Stereo Synth. for VCR/Tuner ;
EA Power Up 240 Volt UTYPE CHASSIS (SUIT ALL U-CASES) $14.17

Touch Lamp Dimmer
CS-1022  20MHz $74635 i Romote for 6320 EDDVSTONE

CS:1040  40MHz 3CHANNEL 6 TRACE $135125 Y Infra-Red Remote for K6320 2.1 381 27 5361
CS-1060 60 MHz 3CHANNEL 6 TRACE $1719.25 M Light Pen for Microbee 6908P 119.1 936 524 $5.38
CS-2110  100MHz 4 CHANNEL 8 TRACE $2869.25 ) Eprom Programmer/Microbee 6827p 1877 1195 524 $9.32
5 Centronlcs VF for Microbee 6357P 187.7 1195 778 $12.35
PROBES  88100-DCto 100 MHz 39.60 Multiprom Board for Microbee 7970P 1873 1873 635 $21.74
Joystlck 100K, non-centring 9830P 936 $5.50
f RTTY-Decoder for Computers

SUPER SPECIALS ON F?)Xr;‘Dix;'OL ’:“cmbee_ HORWOOD |
SEMICONDUCTORS ConpSamtEaEt HB4/1 7V 210 1680

HB4/12v 210 $15.71
418 $131

H84/10V 210 $14.51
H84/10 210 $16.78
HB84/12 210 $15.42
HI3/1 7V 224 $17.20
H93/12v 224 $15.90
HI3/10V 224 $12.79
H93/8V 224 $11.91
H34/1/D 25 $3.15
H34/2/D 50 $3.30
H34/3/D 75 $4.46
H34/4/DS 100 $4.85
H34/6/DS 152 $5.42
H34/8/DS 200 $7.14
H3410DS 255 ) $8.11

7418251
7405257
7415258

DAC1408-8Q
7400 SERIES
7400

7401
7402
7403
7404
7405
7406

BT RN 3-8 3

zféﬁwesxxa%ﬂmy k

.,.,.,
SE2
2868

7415670 JIFFY BOX

uBi 90 $3.16
uB2 195 113 $4.31
us3 130 68 $2.53
uB4 100 52 $2.65
uss 83 54 $1.84

ITT DIECAST

064B00 170 120 $17.75
084B00 220 145 105 $26.05

t06A00 271 170 53 $25.42

iR COMPUTER GRADE ELECTROLYTICS )

F4HC192M
74

FROM SIEMENS

T4HC253N
74 4700 uf 40v $4.95
uncTen e 10,000 pf 16v
10,000 pf 25v
’ 86 74HC4075N i
VISCRLIANEOUS: o "3 24HC620N 10,000 pf 40v [ IBIEMENS
58 5 T4HC623N 0 22.000uf25v e Sy
22,000 uf 40v L EMENf T !
33,000 pf 25v . RS |
47,000 uf 16v . = X
47.000 i 25v SN
C 00.000 pf 16v

-

TMS9929 7415249
TRANSISTORS
& B8 BFYS0
BCY58

B MFEI3! BARGAINS AT

wy L e ST @ MAGRATHS
. 13866 3 / & 25'5

2N697
2N1613

38
13567 25
PN3568(MPSA-06) 37

MAGRATHS ELECTRONICS, 55 A'BECKETT STREET, MELBOURNE, 3000.
Phone: (03) 437 1122. Telex AA31001. Phone or Mail.

MAGRATHS ELECTRONICS, SHOP 5, 59 BARRY PARADE, BRISBANE, 4006.
Phone (07) 832 3700. Phone or Mail. MOMAGI076P

~Mail or phone orders add $2.00 up to 1 kg pack/post. Special rates for heavy items on request: MAIL/BANKCARD ORDERS ACCEPTED

ALLITEMS INCLUDE S/TAX UNLESS STATED OTHERWISE.
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my friends in the Engineering Department
at Channel 9 and the ABC, and they con-
firmed that their measurements on the
Philips set produced similar results to my
own.

As you can see from the level recordings,
the mid-band channel separation for the
Philips set is only approximately 8 dB
between the right and left channel, and
4 dB between the left and right channel,
with somewhat better separation above
5 kHz. This channel separation perfor-
mance is even poorer than that provided by
single unit stereo record players in the early
60s

What surprised me even more was the
difference between the mono mode fre-
quency response, which is reasonably flat
from 40 Hz to 10 kHz, and that provided in
the spatial mode which is 6 db down at
30 Hz and 4 kHz.

With 30 kHz deviation from the signal
generator the distortion is extremely high
producing —27dB on the Philips and
—21dB on the Sony. This distortion was
virtually independent of frequency on both
receivers. The absolute accuracy of this dis-
tortion could not be confirmed as the signal
generator could not be calibrated as we nor-
mally would with our own equipment.

At lower deviations the distortion is still
moderately high and most certainly higher
than the average hi-fi buff has come to ex-
pect from his FM stereo receiver, cassette
player or turntable. The source of these dis-
tortion characteristics could not be precisely
defined and both sets seemed to generate
similar characteristics.

The speakers installed in both sets and
their method of mounting further exacer-
bates this problem. The use of external
speaker enclosures improves this situation
but not dramatically.

Subjective testing
The subjective evaluation of the two TV
sets produced results which were somewhat
different to what 1 would have initially ex-
pected had I not seen the resuits of the
objective laboratory tests.

I was able to perform A-B comparisons
on the same stereo program content in my
living room. The results, however. were not
quite what we would have expected, as the
two TV sets appeared to have different
sound quality and audibly different channel
separation characteristics.

If you choose to use the ‘spatial’ mode in
the Sony set (which you automatically hear
in the Philips set) the resulting stereo sepa-
ration is markedly different from the stereo
signal originally transmitted. The program
content no longer produces the sharp imag-
ing or definition that I have grown to expect
from both stereo records, stereo FM radio
stations or from other stereo program con-
tent heard on a high fidelity system

The characteristics of the sound clusely
resemble what | vaguely remember, and
you may also recall, from the period circa
1959 to 1962. At that time EMI, Kreisler
and many other local record player manu-

players with the left and right channel

SOUND REVIEW

I had to organise for Electrocraft Manu-

speakers mounted on the opposite sides of | facturing to install a new Hills EFC 3-24 TV

what were usually small plastic cabinets.
Those players produced what I thought was
a ‘spatial’ effect rather than a ‘stereo’ effect.
They had extremely poor stereo imaging
and a rather ill-defined stereo effect which
matched the poor frequency responses and
channel separation of the crystal cartridges
used in most of those units.

Even when I tried moving the external
loud speakers away from the sides of the TV
cabinet | was still aware of what I can only
describe as a strange phenomena. Although
I was looking at what were relatively large
TV screens the breadth of the ‘spatial’
sound did not quite match the limited size of
the TV screen and the effect was discon-
certing.

When [ observed this phenomena, I
recalled some of the comments I have rec-
ently heard about the research work being
conducted at the NHK Laboratories in
Japan. They have been using large-scale
projection TVs in conjunction with high
quality loudspeaker enclosures for their as-
sessment of stereo TVs. Obviously a stereo
sound source should be matched with a
video image of equal breadth. If the two are
poorly matched the overall perception must
suffer.

This, of course, is part of the problem
that Philips has perceived and I believe has
honestly attempted to solve. We have a
visual medium which is restricted by the size
of the TV set and this is coupled to an audi-
ble facility which could in theory be made as
large as your viewing room. The decision to
link the two together through the use of a
‘spatial’ system is not quite as silly as it may
seem at first.

I was aware of the obvious differences
between the two TV sets. The quality of
sound from the Philips set was slightly bet-
ter than that from the Sony set, although
this proved to be the result of a faulty
demodulator unit in the particular Sony TV
set which I was testing. When 1 finally
realised that there was an electronic fault
Sony provided another set which unfortun-
ately arrived too late for another full A-B
evaluation.

The initial picture quality from the Sony
set was marginally better than that from the
Philips set. But this was because the Philips
set had an inadvertent magnetisation of part
of the TV deflection circuitry which caused
a colour smear on the two sides of the
screen. Fortunately, this problem disap-
peared before the TV serviceman arrived
and thereafter the picture quality of both
sets was extremely good.

It is essential to have a good TV signal if
you wish to be able to receive an adequate
secondary channel signal. The reason for
this relates to the signal strength of the sec-
ondary channel which is 13 dB down with
respect to the main channel. If the second-
ary channel is received with insufficient
strength to activate the demodulation cir-
cuitry you will almost certainly be left with
something that is not quite stereo and not

facturers produced single unit stereo record | quite spatial.

antenna as during my subjective evaluations
the audible quality was neither stereo nor
spatial. In fact, it was only suitable for
mono reception.

Notwithstanding the ‘spatial’ sound or
the quality of the picture, the junior mem-
bers of my family much preferred the
Philips set primarily because of the techno-
logical delights and the extent of the infor-
mation that its Teletext decoder provided.

I don’t often look or listen to TV pro-
grams and consequently I was not used to
mono TV any more than spatial TV. The
audible quality of the spatial TV is unques-
tionably superior to the mono version to
which you are undoubtedly accustomed.
However, the quality of that sound still
leaves much to be desired.

Conclusions

At this stage an overall assessment of stereo
TV is obviously warranted. The results of
that assessment will differ depending on
your requirements, attitude, precondition-
ing and expectations. In the case of the
average family the response will be positive
as the quality of the sound is better, nor-
mally cleaner and generally more natural
with differing channel inputs on the left and
right channels respectively.

In the case of a hi-fi buff who has now
become accustomed to the quality of sound
from FM receivers, high quality amplifiers
and above average or excellent loudspeak-
ers, the results may well be a trifle disap-
pointing. In the case of the members of
FACTS the results are most probably
disappointing, generally disconcerting and
on occasion when they experience problems
of the type | have recounted, even
humiliating.

In the end when you consider the signifi-
cance of the compromises which have been
imposed upon you, firstly by the breadth of
your visual image, secondly by the quality
of the audible signal and thirdly by the sin-
gle choice of ‘spatial’ sound in the Philips
TV sets, you must wonder, “Is the extra
expense of a new stereo TV set jusified?
Would it not have been better to have
waited a little longer for one of those alter-
native (digital) systems with inherently
superior sound, coupled with a large screen
projection format?"

I belive that we can not currently afford
digital TV. However, the approach which
Philips has chosen in their Australian TV
sets is not the most appropriate and they
should have made provision for the user to
be able to select true stereo sound and not
just ‘spatial® sound. ]

Absolute copyright in this review and
accompanying measurements is owned by
Electronics Today International. Under no
circumstances may any review or part
thereof be reprinted or incorporated in any
reprint or used in any advertising or promo-
tion without the express written agreement
of the Managing Editor.
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ROD IRVING ELECTRONICS

425 HIGH ST, NORTHCOTE 3070 VIC

MIXER PREAMP
TRANSFORMER

$26.50

!asy construction and versatile operation, this Preamp was

tor coupling with the 300W "Brute” Power Amp. ET| 467
July 80

LOUD SPEAKER PROTECTOR

ETI 455 March 80
e “EE———

f
4

100w Sub-Woofer
Amplifier

100’s SOLD

VIDEO ENHANCER

,'» '., -
N
%

JULY EA 1982

$35

g
Eroctronics Ausiratia

VIDEO ENHANCER
©

- (Y .

Cut ¢ Boose
ENMANCE

-

Like tone controls in a hifi amplifier, touch ug the signal with
this Video Enhancer EA OCTOBER 83

EFFECTS

An "Eftects Unit” that can create phasing, flang-
ing, echo, reverb and vibrato effects. E.A.
JUNE '83

ROD IRVING ELECTRONICS

425 High St., Northcote 3070 (03) 489 8866
48-50 A Beckett St., Melbourne (03) 347 92

Mail Order and Correspondence

g03) 489 8131

BRIDGING '
ADAPTER

ETI March 82

$10.95

Have Your Been Into Our City Store?
4 000 Sq feet of Products. New
Products Every Month. Great “In

Store” Bargamns
48-50 A Beckett St.. Melb. Phone
(03) 347 9251

v

Phone: 3479251

=] HEADPHONE

® €O | AVPLFER

|
-~ out  wgaoswowes ||
1

| J
. -~ Flecironics Avsivwia
{  Headphone Ampiifier

e

ETI-461 GENERAL PURPOSE
BALANCED

ineut PREAMP  $20.00

£TIDEC '83

This project can be used as a
balanced mic amp. with low
impedance input. a low of high
impedance input differential amplifier
or a balanced input instrumentation
ampiifier

PHONE (03) 489 8866

SOUNDBENDER
$29.00

Have great fun creating
your own recording effects
with music and voice. The
Sound Bender can receive
trom Electric Guitar
Microphones, etc. ETI
February 82

VIDEO AMPLIFIER $15

& Electronics Australia Y

Normat
VIDED
N

VIDEO AMPLIFIER

VIDEQ
ouY
inverteq|

¥ ‘®

EA AUG 83

Bothered by smeary colours, signal beats
and RF interference on your computer
display? Throw away that cheap and nasty
RF mbdulator and use a direct video
connection instead. It's much better.

The Video Ampiifier features adjustable gain
and provides both normal and inverted
outputs. Power is derived from a 12V DC
plugpack supply. INCLUDES JIFFY BAG

150W MOSFET POWER
AMP

$79.00

Plus Transformer

$43,50
Plus Heatsink Oniled,
Tapped and Black
Anodised  542.50

A general purpose 150W Mostet Power Amp Module.
Here's a high power, general purpose Power Amplifier
Module for guitar and PA applications empioying rugged,
rehiable Mosfets In the output. ETI 499 March 82

ETI 477 MOSFET

MODULE $63.50

Remember the great ETI 5000 power amp. With this module
as the hub of the ET) 5000 and a transformer you get an
amazing power output of 150W RMS

POSTAGE RATES
$1-59.99  $200
$25-49.99 $4.50
$100-199  $8.00

$10-24.99
$50-99.99

Mail Order Hotline
$3.50
$6.00
$10.00

P.O. Box 235 Northcote 3070

Account orders from schools. govt. depts.. public €o's.. gratefully
accepted. Min order amount $20.00 (or a min. $5.00 accounting
charge wilt apply.} Comet Road Freight. Armait etc. are extra

B

weitome nere

$200-499
$500 $12.00
(Al above charges are for surface mail and some
heavy items wili vary from these rates.)
Cert post for orders over $100 includea “iree
Reg. post tor orders over $200 incluged “tree

(03) 481 1436




Keithley’s new Model

197

autoranging five-function

bench/portable digital multimeter features 5%;-digit read-
out with microvolt/milliohm and nanoamp sensitivity. Scien-
tific Devices, the distributors, expect it will be priced at over
$100 less than competitive instruments.

The Model 197 is designed to
address the growing need to
make sensitive measurements,
says Keithley. The main market
is seen to be researchers, design-
ers and those working in engi-
neering services and production
test operations where sensitivity,
accuracy and interface-ability
are important requirements.

The makers claim its voltage
sensitivity allows transducer out-
put measurements without the
necessity for preamplification.
The +/— 220 000-count liquid
crystal display enables full use of
the 5'%-digit capability beyond
the normal 199 999 maximum
display limitation of standard
5Y-digit DMMs, says Keithley.

Basic dc accuracy is quoted as
0.013% and the true RMS band-
width is given as 100 kHz.
Resistance measurement can use
either the two-terminal our four-
terminal technique over an 11-
decade span from one milliohm
to 220M. The resistance function
also allows direct measurement
of transistor and diode junction
voltages.

The Model 197°s autoranging
is fast enough to be virtually

invisible to the user, Keit