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$682 ncL. Tax

@ Bandwidth 20MHz @ Rise time less than 17 n
sec. @ 5mV/DIV sensitivity @ Channel A,
channel B, dual, add, subtract @ Component
tester @ X-Y mode ® TV video synch filter.

0S-615S 0S-635

@ Rechargeable battery - ":ﬂ_ﬁ ® Bandwidth 35MHz 5

0S-645

@® Top of the range
. ® 45 MH2z bandwidthy
> (usuable to 70MHz

operated 6 hrs. ® . @ Rise time to10n sec.
operation B2 2" ®. @ Sensitivity to 1m K.

)+ @ Bandwidth 15MHz Sefer VDIV ‘e 24 @ Signal delay
®  @2mV/DIV sensitivity T ) -9 - » ®6KV acceleration 20 06 % « @ Triqaer delay
e »®: 4y ®Dual channel i - @ Delayed sweep ® 15KV _ acceleration
‘w @ 95cm rectangular @ Trigger hold off | ‘ ® 5mV/DIV
screen @ Alt. trigger e — sensitivity { TmV at

@ Ideal for field work @ Single sweep reduced bandwidth)

$785

ALL SCOPES AND METERS ARE
FULLY GUARANTEED WITH A 12
MONTH WARRANTY.

$896 incL. Tax $961 cL. Tax

$835 $1285 $1475 incL. Tax

(" TAKE YOUR PICK OF TOP QUALITY )

METERS.
THE RUGGED ONES.

Pushbuttons or rotary selections

® DISPLAY: 314 digit LCD. 0.5" height, with
polarity and LO bat. Indication.

® OVERRANGE INDICATION: 3 jeast significant
digits blanked.

® MAXIMUM COMMON MODE VOLTAGE: 500V

peak.

® OPERATING ENVIRONMENT: 0°® to 50°C- less
than 80% relative humidity up, to 35°C, less
than 70% relative humidity from 35°C to 50°C

® TEMPERATURE CO-EFFICIENT: (0° to 18°C
and 28° to 50°C) less than 0.1 applicable
accuracy specification per °C

® POWER" 9V alkaline or carbon-zinc battery
(NEDA 1604)

® BATTERY LIFE: 1000 hours typical with
carbon-zinc cells, 2000 hours with alkaline

cells.
@ BATTERY INDICATOR: Display indicat
DELIVERED ANYWHERE IN AUSTRALIA “LO BAT" when less than 20% of e remains. O}y $69
$7.50 for SCOPES AND $3.50 for ® DIMENSIONS, WEIGHT: 170mm x 87mm x

£2mm, 343 grams.

METERS $78 incL. Tax J
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FOR HIGH TECHNOLOGY ELECTRONICS
37 Ryedale Road West Ryde NSW 2114 Australia.
Telex AA 73264 Phone (02) 807 4739
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Prices correct and goods expected in stock at time of going 1o press

BUY
DIRECT

AND SAVE

Phone on the Hotline (02) 807 4739

Avoid disappointment. Order your

Scope or DMM by bankcard on the
phone. Just call up, reverse the

charges and we’ll take your order.




THE BACKBONE of any technological industry, and in particular any fashionable "high technolo-
gy’ industry. happens to be engineers. Without the engineers. any technological activity is utterly
dependent on ‘outside’ input and assistance. It is taken "as read that if Australia is to not just
maintain its position amongst trading partners, but to actually advance. then we must encourage
development of technology-based and high technology industries. For that. we need skilled people.
Compared to our significant trading partners, we're way behind in training skilled people.

Two years ago. around 8% of Australians entering the workforce for the first time had tertiary
qualifications. At that time, the figure for Japan was — 35%! The Koreans are currently ahead of
the Japanese with around 40% of those entering the workforce having tertiary qualifications.

Getting down to specifics — Australia annually trains 146 engineers per million of population.
compare this with Japan where 649 engineers per million of population are trained annually. In
Britain, the figure's 250, West Germany — nearly 300. What a dismal performance from Australia!

Choice of engineering as a career starts with motivation of children at school. Is it part of Aus-
tralia’s palpable “technological cringe™ that tertiary training in an engineering faculty is seen as
‘the hard road’, while the humanities are seen as the 'soft option'? Just any tertiary qualifications
are no guarantee of a place in the workforce.

The Government's recent introduction of incentives for young people to undertake tertiary courses
is a step in the right direction. but engineering as an attractive choice among the broad variety
of options requires some ‘education” — even ‘marketing’ — within our schools. A hobby interest
often provides the motivation for a career choice. Passive consumer "entertainment” — television
and the video — is alleged to have had a marked negative effect on hobby activity among voung
people in recent vears. The whole situation needs turning around. Who dares such a task?

Roger Harrison
Editor

COPYRIGHT: The contents of The Australian Electronics Monthly is fully protected by the
Commonwealth Copyright Act (1968). Copyright extends to all written material, drawings,
circuit diagrams, printed circuit boards. computer software and photographs. Although any
form of reproduction 1s a breach of copyright, and we especially point out this extends to
the construction of projects produced by our laboratory or our associates, we are not con-
cerned about individuals constructing projects for their own private use. nor by bands for
example. constructing one or more units for use in perfomances. Commercial organisations
should note that no project of part project, including printed circuit boards produced by our
laboratory or our associates and described in this magazine may be offered for sale, or sold.
in fully or substantially assembled form, unless a licence has been specifically obtained
to do so from the publishers, Kedhorn Holdings Pty Ltd. or from the copyright holders. We
will take strenuous legal action against any person or firm found infringing our copyright
as aforesaid.

LIABILITY: Whilst all eftorts have been made to ensure that all constructional projects and
circuits referred 1o in this issue will operate as indicated efficiently and correctly and that
alt necessary components to assemble the same will be available, no responsibility what-
soever is accepted in respect of the failure for any reason at all of the project or circuit to
operate effectively or at all whether due to any faultin design or otherwise and no responsi-
bility is accepted for the failure to obtain any components in respect of such project or Cir-
cuit. In addition, no responsibility is accepted in respect of any injury or damage caused
by any fault in the design of any such project or circuit aforesaid. The publisher accepts
no responsibility fqr unsolicited manuscripts, illustrations, computer software or photographic
material although all care will be exercised. Comments and test results on equipment
reviewed refer to the particular item submitted for review and may not necessarily pertain
to other units of the same make or model number.
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COVER

This month's cover feature is
speech synthesis. The
computer keyboard and
monitor are from Dick Smith
Electronics. Photography by
Mark Rowland. ‘Ralph’ the
Cocky was shot with
assistance from Featherdale
Wildlife Park. Design by
Marni Raprager
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AEM4504 Low-cost
Speech Synthesizer
............................... 40
Add a bit of ‘life’ to your
computer — build this
speech synthesizer and
get it talking!
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AEM6503 Active
Crossover
............................... 52
For applications in hi-fi or
sound reinforcement
systems, the active
crossover has many
advantages. Here's a
versatile project with top-
flight performance.
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STAR PROJECT
13-Element Yagi for the
Amateur 70 cm Band
............................... 82
Here’s a simple to build,
low cost Yagi yielding
12.5 dBi gain that
matches 50 ohm cable
and requires no tune-up.

CIRCUITS &
TECHNICAL

MUSQLE ACTION

The Mindless Mouth —
Speech Synthesis
Technology

How speech synthesis
developed and what the
modern technology is all
about.

AEM Product Review —
Philips Series 18 DMMS
............................... 48
Super series of digital
multimeters with some
unique features.

AEM Data Sheet

The G.l. SPO256A-AL2
Speech Processor device,
the heart of this month’s
cover feature project.

Benchbook

‘Minimum component’
audio output stages,
power supply crowbar.
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PRACTICAL
COMPUTING

AEM Computer Review
#1 — Commodore’s
Amiga

Combines the best of
both camps — IBM and
Macintosh, and then
some. Impressive.

SoftTalk

DOS — what it's all
about, with particular
reference to PC/MS DOS.

Commodore Codex
............................... 71
Cheap hard copy for the
C64. Describes how to
attach a cheap surplus
teleprinter to the C64 and
drive it.

AEM Computer Review
#2 — Data System/1 PC
Compatible
............................... 77
They got it right — and at
the right price!
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CANTILEVER MOUNTING

13-Element Yagi for the
Amateur 70 cm Band

Here'’s a simple to build,
low cost Yagi yielding
12.5 dBi gain that
matches 50 ohm cable
and requires no tune-up.

Practicalities

A PEP RF wattmeter
featuring a LED bargraph
display.

FEATURE

CONSUMER
ELECTRONICS

Review of NAD’s 1155
Preamp and 2200 Power
Amp, plus KEF C10
Speakers

Elements of a successful
marriage — but careful
matching is necessary, as
always.

Radical New Speaker
Cabinet Design

Danish speaker
manufacturer, Jamo, has
designed a remarkable
new loudspeaker cabinet
employing specially
formulated materials.

Honesty, Fallibility and
Police Radar

The first in a two-part
series, this feature
examines how Police
Radars work and what
they can and can’t do in
given situations. Radar
detectors are also looked
at.

NEWS &
GENERAL

News Review

Little Dick gets a bang
out of life.

Unique appliance alarm.

Retail Roundup

Cabinets & crossovers.

Project Buyers Guide
Where to get kits, boards

and components for this
month’s projects.

Bytewide

VAX power for your PC.

Spectrum

Call to restructure
amateur licence system.

New Product News

40 MHz digital storage
CRO.

Admarket

Readers’ free adverts.

Subscriptions

Weller Crossword
Crossword No. 7 will
appear next issue, giving
you time to submit No. 6,
from the January issue,
for which entries close
last mail February 17th.

NEXT
MONTH!

BUILD AN
ELECTROMYOGRAM

Ever wanted to dabble into
‘biofeedback’, but didn’t know
where to start? This is no ‘gim-
mick’ project — you'll be able
to get real use out of it. The unit
picks up the minute electrical
impulses generated by muscle
activity and gives a sound
‘feedback’ signal. You can use
it to explore what happens with
your bodily actions and reac-
tions, as well as for relaxation
via biofeedback.

‘STACKING' YOUR YAGIS
So you've built one of our Star
Project 13-element UHF Yagis
but would like to improve your
antenna performance further.
Build another one and ‘stack’
the pair for more gain. You
need a ‘phasing harness’ to
feed them — here's how you
do it.

GETTING IN AND OUT
OF THE MICROBEE

Tom Moffat explains the mys-
teries of the Microbee's parallel
I/O port and how it takes in and
puts out data.

CLOSE EYE ON

COMET HALLEY

The satellite Giotto will make a
close encounter with Halley's
Comet over the next few
months, providing scientists
and the world with a unique
view. This article explains what
the mission’s all about and
what is hoped will be achieved.

* The Radio Communicators
Guide to the lonosphere and
Electronics For Starters had to
be held over this month due to
lack of space. Look forward to
them next month.

While these articles are currentiy
being prepared for publication,
unforseen clrcumstances may
affect the final contents of the
Issue.
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The Software You Need

With the Microbee s now famous Bundled
Software and CP/M operating system most

business

routine computer functions are catered for
without spending another cent, but it is highly
likely that it is in the area of specialist
applications software that Microbee scores most

offer from

points. With so many third party software
supplies able to provide specific solutions at
realistic costs that don’t in themselves create

Microbee

problems (check the prices of software to run on
so called Compatibles).

User Friendly Interface.

Microbee Small Business Computers are already
providing invaluable help to thousands of
Businesses around Australia, indeed around the
World. It would seem that there are few
professions or areas of commercial endeavour
that cannot be streamlined or made to be more
“accountable” with a Microbee Computer.

Butchers, Bakers, etc.

Users range from publishers to pathologists, even
car yards are finding the Microbee Small
Business System the cost effective technology tool
that keeps their records straight, their
correspondence in order, and keeps them in
touch with the fast moving world of Data
Communications and Videotext Services.
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23 by

Terminal Emulator
Ccraig South.
14

SMALL BUSINESS COMPUTER

Every Microbee Small Business System has its
own user friendly ‘B-Shell” which allows the easy
choice of software by simple one finger selection
of self explanatory ICONS. A comprehensive
Help system is supplied and ‘housekeeping’
functions are simplified.

- Australian Guaranteed

Built to exacting control standards and World
class quality the Microbee System is particularly
robust remember the Microbee was first
developed for use in schools, and in fact the
same machine is in extensive use in schools, both
in Australia and overseas.

The Complete Business Package

The Microbee Small Business System
comprises:

Microbee 128K Computer

Dual 400K 5.25" Disk Drives

High Resolution Monitor

DP100 Dot Matrix Printer

Cables and full set of manuals plus

Bundled Software

worth hundreds of dollars including—
WordStar/Mailmerge 3.3, Microsoft Basic,
Microsoft Multiplan, MicroWorld Basic, Telcom
Communications Package, Full range of support
utilities, Comprehensive Training Guides and
Tutorials, A complete library of manuals so you
can easily and quickly gain the maximum benefit
from your system is also included.

The Price

For the complete Small Business System only
$2395 including Sales Tax

As many of the Microbee Systems out there are
used extensively for Word Processing with little
need for Microsoft Multiplan, the new ‘Living
Letters Package’ has no Multiplan or Microsoft
BASIC. But it does have The Complete WordStar
Package to bring life to your writing and
considerable savings to your pocket




EXCITING NEW OPTIONS

As part of Microbee's Product Innovation
Program, new releases which will shortly be
announced include:

The DP100 NLQ or Near Letter Quality Printer.

The MB 7030 High Resolution (0.38 pitch) RGB
Colour Monitor.
The MB 3010 Green Screen Monitor.

The ESE Economy RGB Colour Monitor. u er mg‘:‘:l;"g TRANDE ey
Microbee Systems Limited

PHON E

ORDERS ACCEPTED

Microbee Technology Centres

New South Wales Victoria

1 Pattison Avenue, 50-52 Whitehorse Road,
Waitara, N.S.W. 2077 Deepdene, Vic. 3103
Phone (02) 487 2711 Phone (03) 817 1371

2/956 Hunter Street, Auctrali
Newcastle West, N.S. W 2302 ﬁ(;ult Ih 9 \(;l::r::lgtreet,
Phone (049) 61 1090 Adelaide. S i 5000
Koala Crescent, )
West Gosford, N.S.W. 2250 | rone(08) 212 3299
Phone (043) 24 2711 Western Australia
Microbee Education 141 Stirling Highway,
Technology Centre Nedlands, W.A. 6009
Unit 2, Eden Park Estaei L
31 Waterloo Road, Queensland
North Ryde, N.S.W. 2113 455 Logan Road,
Phone (02) 838 9866 Stones Corner, QId. 4120
Phone (07) 394 3688

Model Shown
128K Small Business Computer
with Bee Modem

ART PROM 2868




DO YOU WANT THE BEST VALUE FOR YOUR PERSONAL COMPUTER DOLLAR?

If you want real value for money when you buy a PC compatible, talk to Hales & Rogers. We not only

design, manufacture and sell:

We also sell what we consider to
be the best value for money PC
compatible computer on the

market. We sell them as
controlling computers to our

Government and Industrial clients.
WE SELL TO

Data Acquisition Systems
Digital Micro-ohm Meters
Force Transducer Meters
Instrumentation and Control
Systems

Oceanographic Research

THE RETAIL MARKET TOO.

The best news is our PC
compatible is also virtually the
lowest priced compatible available.
Compare the prices and

specifications on these systems ilalw,
with the competition.

Model MCS - 128k RAM,

1 Chinon drive, Parallel printer port,

135 watt power supply, High resolution Taxan
green or amber monitor.

$1470 incl. tax.

Instruments

Model XTS - 640k RAM,
1 Chinon drive, 1 NEC 10M byte Hard disc,
Parallel printer port, 135 watt power supply,
Taxan Super VIS Il Colour Monitor.

$2950 incl. tax.

All systems are covered by a three month full parts and labour warranty. There is an extensive range of configurations available, the
above are only a sample. We also supply a comprehensive range of peripherais and accessories. Please ring, write or call for a full price list.

Hales & Rogers

10A DIGITAL
s MULTIMETER

AAM 45O DATH SPHT MIDIK
(2]

ek
A
Dual Speed °790

(WOODEN CABINETS

MOdem AVAILABLE)

The ulimate ~ ONLY AEM 6010 ONLY %9

Casoate 169 Ultra Fidelity Preamp

all included! All components included' NGthing else to buy'

% FULL ELECTRONIC MAINTENANCE X
STOCKING THE JAYCAR RANGE OF

PLUGS, SOCKETS, SEMI-CONDUCTORS,
ACCESSORIES & KITS!

54 UNLEY ROAD, UNLEY
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HALES & ROGERS PTY. LIMITED
9 Mobbs Lane, Carlingford, NSW. 2118
Telex AA3870 (ALTYPE) Phone: (02} 85 7540

FLEXIBLE DISK DRIiVES
FB-503 500K BYTE
IBM COMPATIBLE.

FREE

WITH EVERY FB-503 SOLD
DURING FEBRUARY 1986 WE
WILL GIVE YOU 1 BOX OF 10
TOP QUALITY DISKETTES

Bankcard & Visa Welcomed

BRYAN CATT INDUSTRIES PTY. LTD.

10/88-81 GYMEA BAY ROAD, GYMEA
N.8.W. AUBTRALIA 2227

P.0. BOX 148, CRONULLA

N.B.W. AUBTRALIA 2830

TELEX: AA 704892

TEL. [OR) BRe-2eee




New semiconductor assembly
fechnology

atsushita Electric Co Ltd, the manufacturer of brands
National, Panasonic and Technics, has concluded a

licensing agreement with the Shindo Company Ltd, a lead-
ing manufacturer of film carriers for semiconductros, for new
semiconductor assembly technology called Film Carrier
Assembly Technology, “‘Transferred Bump TAB (Tape Au-

tomated Bonding).”

The current film carrier as-
sembly method is effective in
making IC chips thinner and
smaller, making electronic
equipment such as IC cards and
liquid crystal displays more
compact. Its only drawback is
complicated and expensive
processes, especially the
process of forming electrode
bumps which bond leads with
an IC chip.

Matsushita claim their new
approach to forming bumps is
unique. The bumps are formed
on the film carrier, rather than
on the IC chips as is done in the
conventional film carrier
method. The bumps are first

formed on a glass substrate and
then transfered to the film car-
rier leads. The film carrier is
bonded to an IC chip by heat
pressing. Bumps can be refabri-
cated on the same substrate.
The process of forming
bumps on the film carrier is
much simpler and much less
expensive than forming them
on a substrate. The method also
allows repeated use of the sub-
strate and flexible selection of
chips, reducing assembly costs.
As a resull of commercializa-
tion of the technology, the use
of film carrier type ICs and LSIs
is expected to increase, promot-
ing compactness of equipment.

Matsushita is ready to license
the new technology to semicon-

ductor and electronics
manufacturers throughout the
world to meet strong demand
for such technology.

The Shindo company will

LITTLE DICK GETS A BIG BANG OUT OF LIFE

‘Little Dick," alter ego of the Dick Smith Electronics organisation, got
a lucky break on Friday the 13th last December when he took part
in the world-record breaking bon bon bust at Sydney's Bankstown
Square along with stars of stage, football, radio and centrefold — come-
dian Rodney Rude, footballer Ray Price, 2WS's Peter Graham and
Playboy Playmate Ali Lynwood.

The giant bon bon, constructed to celebrate Dick Smith’s Decem-
ber ‘Bon Bon Bonanza' promotion, was 21 metres long and over three
metres in diameter. It was stuffed with toys and presents donated by
the public which were subsequently distributed by the Variety Club
to underpriviliged and handicapped children throughout Australia.

The bon bon pull went off with a big bang and made the Guiness
Book of Records. Little Dick spent much of his time in December help-
ing distribute the toys to various children’s hospitals. Another, even
bigger, bon bon is planned for December this year.

The Little Dick cartoon character has appeared in Dick Smith pro-
motions for the past few years, but the live character first made his
appearance the day DSE's Gore Hill store was demolished (see News
Review, December AEM, p.9). Cast by DSE as a 'good guy,’ the
organisation has plans for him to tour throughout Australia, * . . . mak-
ing life happier and fun for disabled, handicapped and sick children.”

o
v

Little Dick pulls it off at
Bankstown Square for the
world record bon bon
bang.

Little Dick giving the first
of gifts from the bon bon
to a child from the NSW
Spastic Centre.

soon begin supplying film car-
riers assembled by the new tech-
nology to semiconductor
industry including semiconduc-
tor makers and electronic equip-
ment manufacturers.

Telecom’s AXE
helps your fingers
do the pressing

P ressing buttons is easier
than twiddling old

fashioned telephone dials and
wearing away the guts (yours,
not theirs). But exactly what
happens when you press those
buttons? Usually deafening si-
lence while logic inside your tel-
ephone twiddles simulated dials
and pulses out the familiar
(Strowger) ten pulse per second
signal. This crude signalling
method makes and breaks the
loop to the line, which in turn
actuates mechanical switches at
the exchange.

The Strowger system was de-
veloped in the late 1800s by an
American undertaker who be-
came tired of losing business to
his competitor across the road
via the manual switchboard
operator. who, being a relative
of the competitor, diverted all
calls intended for the victim.
Although a sound concept, as
witnessed by its survival to the
present day, the Strowger sys-
tem and its later replacement,
the crossbar system, are clear-
ly behind the times.

However, if you are lucky and
live (or work) in the right place,
meaning in an area served by a p
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ELECTRONICS TOUR TO SINGAPORE

A Sydney specialist tour operator, Torii Tours, is organising a
group tour of Singapore for people interested in electronics,
either professionally or as a hobby. It will depart on July 13th,
1986.

The nine-day tour will include visits to manufacturers and as-
semblers of electronic equipment. A visit to an IC producing
factory is now being organised. Some locai sight-seeing tours
will also be available.

Singapore is a major manufacturing centre, with subsidiaries
of well known companies such as Philips, Sanyo, NEC, Molex
and Matsushita being represented. Duty free shopping is always
an attraction of overseas travel, and many take this opportuni-
ty to buy videos, cameras or communications gear. Current Sin-
gapore prices for Amateur transceivers are a bit below Australian
prices but when the full effect of the devaluation of the Aus-
tralian Dollar flows through to new equipment in the next few
months, the difference will be much more marked.

For those people in the trade, the contacts made could be
very beneficial. As this is a fact-finding tour, some taxation
benefits could apply.

For further information, contact Paul Rodenhuis, VK2AHB
at Torii Tours, 7th Floor, 130 Phillip St, Sydney.
(02) 231 2214,

new AXE exchange. then when
vou press the buttons on vour
telephone you will instead hear
the somewhat unmusical noise
of V'F (voice frequency) signall-
ing. Each button generates a
unique two-tone standard code
which instantly carries out the
necessary switching at the ex-

change.

These electronic exchanges.
made by Ericsson. offer more
than just the convenience of
speedy connection. Telecom's
“Easyeall” facilities include
such features as: abbreviated
delayed hotline, where on lifting
the receiver and taking no fur-

- - —
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ther action a predetermined
number {e.g: emergency or rela-
tive's) is automatically called:
and of great interest to those
who do business from home,
there are “call waiting™, **

. third
party” enquiry and “call diver-
sion” facilities.

With the call waiting facility
invoked, the subscriber may
carry on a normal conversation
with another party, and another
caller ringing in will, instead of
hearing engaged tone, hear nor-
mal ring tone, while the called
party hears a distinctive beep as
a background to his existing
connection. He may now put
his first caller on hold and speak
to the second. switching be-
tween them at will and even
connecting them together to
make a three-way conference
call.

And all this down the single
telephone line!

Should said home business-
man wish to repair to his local
hostelry, provided it is on the
same exchange (this facility will
be extended to other exchanges
later), he may. by keving in a
code, automatically divert all
calls to wherever he will be

Data on Japanese

semiconductors

ooking for data on Japanese
L semiconductor devices? Ar-
guably the best source is the set
of data manuals from Japanese
publishers, CQ. Often hard to
get. the Melbourne-based com-
pany lmark advise they have
again secured a limited quanti-
tv of the 1985 manuals.

There are thirteen manuals in
the set. which comprises: The
Transistor Manual, Transistor
Substition Manual. The Diode
Manual. FET Manual, two Op-
Amp manuals, The Linear IC
Manula, TTL IC Manual,
CMOS IC Manual. Memory IC
Manual, Power & Industrial
Semiconductor Manual. Inter-
face 1C/Device Manual, and an
A-D/D-A Converter Manual.

Data from over 30 manufac-
turers is included, covering
thousands of devices. The
manuals range in size from
around 220 pages to over 400
pages. Each costs $12.50 plus
$5.00 post and packing charge
for one to 13 manuals. Contact
Imark, 167 Roden St, West
Melbourne 3003 Vic. (03)
329 5433. A_

ILP TOROIDAL TRANSFORMERS

When you need a transformer you need

* the right size!
* the right voltage!
* and faster delivery! RIGHT?

ELECTROMARK can supply EX STOCK

THE ENTIRE STANDARD RANGE of ILP TOROIDALS in 240 Volt Primary.

— Over 100 types,

— 10 size ratings

— 15 standard voltage ratings.

Also in stock in a range of sizes are:

— 110 Volt primary

— 120/240 Volt double primary.

— 415 to 240 V and 415 to 110 V.

Ask about our ultra thin models for single unit 19” rack mount.
Ask about our fast prototype service for special types.

Ask for our comprehensive specification sheet.

For five years ELECTROMARK have been the Australian Distributor and Stockist of the entire range of ILP
Toroidal Transformers and Audio Amplifier Modules.

ELECTROMARK PTY. LTD.
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WHEN GEOFF
DOES A KIT
HE DOES IT
PROPERLY

Geoff's policy is to do a few kits and do
them well. Rather than bundle up bits
and pieces for everything under the sun,
Geoff takes a lot of trouble to get all the
RIGHT parts for just a few projects. As a
result you can be assured that there are
no dubious substitutions and that all

AEM4600
DUAL SPEED
MODEM

Geoff can't put this kit together fast
enough. The queue started to form the
moment the magazine came out.

Features both 300/300 baud full
duplex and 1200/75 baud half duplex
operation so it's ideal for Viatel. All
functions are selected with quality C&K
toggle switches with four LEDs to
indicate correct functioning. Interfacing
is standard RS232 using a minimum of

parts are prime spec.

Also the projects are checked out
before the kit is even considered. Both of
this month's projects had mistakes in the
original articles - in both cases the PCB
layout was incorrect - and Geoff was the
one who spotted the errors.

signal lines for “universal” interfacing.

Geoff's kit comes complete with

punched front pane! (looks like a bought
one') and is just

$159.00

ETI 169

LOW DISTORTION

OSCILLATOR

If you're checking out Hi Fi systems then
an audio oscillator is a must. The trouble
is that the average el-cheapo probably
has a higher level of distortion thana $10
transistor radio. So with this kit there can
be NO compromises. The distortion just
has to be better than 0.001%. Covers the
frequency range to 100kHz. Geoff has
checked the whole thing through with
lan Thomas (including pointing out the
track error on the pcb)

Kit again includes a posh front panel
and the top quality AB pot (available
separately at $9.00).

Complete kit $ 1 79- oo

WE DAREN’T
QUOTE PRICES -
OUR STOCK
DOESN’T LAST

KEEP UP WITH
THE DOLLAR!!

COS5041

40MHz DELAYED SWEEP -

® 40MHz, 5mV/div (1mV x5 Mag)

® 20nS max sweep speed (x10 Mag)
® Built-in delay line

® Variable Hold-Off and Trigger Lock

LONG ENOUGH TO : 224 iices i

® Includes 2 FREE Probes

A KIKUSUI

COSS041  QICH LOBCOPE 40NN,

-~

TRUERMS -

4 digits ® 8 functions Vdc,

Vac, Adc, Aac, Ohms, Audible

Continuity, Diode test, Data

Hold ® 0.05% basic accuracy

EDM1346

ONLY

LORLIN QUALITY
WAFER SWITCHES

If you're finding it hard to get the wafer
switch you want for a particular project
give Geoff a call. He can build to your
order from the high quality Lorlin RA
range - and up to 6 banks. The following
configurations are available:

Poles 1[2[3]3]6{4]2

Positions 1216(3]5(2(4|9

Contacts have a 5A rating with only
10 milliohm resistance. Diameter is
25.4mm.

$225-00 (?.‘??g.(?S inc tax)

8.30 to 5 Monday to Friday. 8.30 to 12 Sat
Mail Orders add $3.00 to cover postal charges
Next day delivery in Sydney add $5.00

All prices INCLUDE sales tax.

Tax exemption certificates accepted if ine value

exceeds $10.00.

Tel:

DC Voltage
Range * 200mV. 2V, 20V, 206V, 1000V
Resolution © 10uV. 100uV. TmV. 10mV 100mV

Accuracy * 200mV 1000V - {0 05%rdg » 3agt)

AC Voltage (True RMS. AC coupled 10% to 100% cof range)

Range * 200mv, 2V, 20V, 200V 750V
Resolution * 10uV, 1000V, TmV, 10mV. 100mVy
Accuracy * 200nV 200V
@45H2 1KHz + 10 5%rdg - 20dgt
@1KHz 2KHz . (1 2%rdg - 30dgt
@2KHz 5KHz + {5 0%rdg - 40dgt
1200V @2KHz S5KHz not specified}
750V @45Hz  1KHz + (1 0%rdg « 200gt
DC Current

Range * 2mA, 20mA, 200mA. 2A. 10A

Resolution ¢ 100nA, 1wA, 10uA, 100uA, TmA

Accuracy ¢ 2mA  200mA . {0 3%rdg « 3dgt}
2A 10A ¢ (0 75%¢rdg + 3dgt}

AC Current: (True RMS, AC coupled 10% to 100% of range)

Range ¢ 2mA_ 20mA. 200mA 2A 10A
Resolution ¢ 100nA, TuA, 10uA. 100uA, TmA
Accuracy ¢ 2mA @45Hz 400H: » 12 5%rdg « 20dgt}

20mA  200mA

@45Hz 400H2 - (0 75%rdg - 20dgt

@400Hz 1KHz - {0 75%rdg « 30dgt

2A10A

@45H;  S00Hz - 11 2%rdg « 20dgt)
Resistance
Range © 2000, 2K, 20KR. 200K . 2MQ 20MQ
Resolution «00I0. 0102, 102, 1002, 100Q2- KR
Accuracy ¢ 2009 : {0 2%rdg - 5dgt - 0 040

2K 200KR - 10 19%rdg - 3agt

2MQ - (0 15%rdg - 3agt

20MQ - 10 5%rdg - 3dgf

GEOFF WOOD ELECTRONICS PTY LTD
Incorporated in N.S.W.

656A Darling St, Rozelle 2039
(One door from National Street)

8106845 I§

$10

specialising in electronic components for the professional and hobbyist.
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SUPER SAVINGS ON DSE

ALARM HORN SPEAKER
NOW $4 OFF! /o

Use on alarm systems
with siren (speaker)
output. Weather-proof
plastic body ideal for
outdoor use. 8 ohm

impedance. -
195 $"P95
$ NOW 7

Cat C-2705

Was
SECURE YOUR GARAGE
& PROTECT YOUR CAR!

Reed switches

designed for garage _F_;___lg

roller and overhead é

doors. Connected to
NOW

security system

provides full property
protection.
Cat L-5220

/

/

AT $60 OFF IT’S A STEAL!

Brilliant! Plug in TV, VCR, etc. (up
to 4 appliances) to control unit ... if
an intruder tries to lift them an
alarm sounds. Even add security
sensors for an affordable home

alarm system. WOS 369

Cat L-5052 §429

BOAT ALARM
WE’VE SUNK

Cat L-5098
Face it — you're not on your boat 24
hours a day, 7 days a week. Your
boat and valuables are vulnerable.
But with this DSE alarm system,
you're covered. Package features
strobe light, electronic siren and
magnetic switches. PLUS multipie
protection zones allows you to tailor
system for individual requirements.

% wou*89

$169

VALUE $20 OFF \

SECURITY CENTRE ...

Pro quality security for home and
commercial use — at a fraction of the cost!
Centre suits most popular detection devices:
reed switches, etc. Controls 6 sectors —
any of which can be isolated — with
selectable instant or delay alarms. Steel
casing and battery backup provision makes

it virtually tamper proof.
Was $199 NOW$1 7 9/

Car L-5700

5299534 475 T

MICROWAVE DETECTOR

Take the right step towards effective
home security. This affordable unit uses
discreet microwaves to detect movement
— up to 7.5m! Ideal for room surveillance
or covering entry/exit points. Works through
some plaster walls and ceilings. Adjustable

sensitivity.
Was

w9 woW S7Q

SAVE $20
PASSIVE INFRARED
DETECTOR

Top of the line movement detector Was
— used by banks, etc. for reliable

protection! Covers broad areas,
detecting movement by changes
in body temperature — up to 25m.

Dual element sensors minimise

Cat L-5010

false alarms, adjustable to
compensate for house pets.

ACCESSORIES? You name it ... DSE has it! A complete range of security
peripherals to expand and compliment any security system.

B.111/Cw
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Honesty, fallibility
and police radar

Jonathan Scott

Are police radars accurate, fair and reliable? Well, that depends
entirely on the circumstances. The machines may be reliable and
generally accurate, but are operated by people, and people are
fallible. Then again, even when correctly deployed, the machines
can be ‘fooled’. Jonathan Scott reviews the technical and practical
questions that still cloud the use of the police radar.

OVER THE YEARS since its introduction there has been a
tremendous furore over the use, by Police of Doppler radar
for apprehending speeding motorists. The radar system and
its mentors have been accused of malpractice, inaccuracy,
dishonesty and incompetence. Some cases have been won
against it on technical grounds, some on non-technical
grounds, and a lot have been lost due to a lack of any con-
crete evidence from anything but the device itself. Now much
of the dust has settled, the boffins on both sides have agreed
just what it is capable of, and on the whole there is agree-
ment on just what should go on when one is being used. The
instructions for using it are better understood by the teachers,
and, in NSW at least, the Police using it are better instruct-
ed in how to do it honestly and with legal certainty. Is this
the end of the conflict?

This article examines how the beasts “‘think’’ and what they
can tell in any given situation, described in layman’s terms.
It describes how the machine is used and when it is used
wisely. It also describes what can go wrong, and what to do
if you feel that it has unfairly caught you. We discuss how
the situation might be improved, and what research is being
done towards this.

The operation of radars in general

The scientific principle behind the operation of Doppler ra-
dar is well known. The radar bathes the area to be scanned
with a radio signal, usually at a frequency either 10 GHz (*'X-
band’’) or 22 GHz (**K-band"’), because two slots in that part
of the radio spectrum have been put aside for this sort of sys-
tem. Everything ** in the beam"' returns a signal of some sort
— everything.

Jonathan Scott is an engineering specialist in radar
technology. He has been involved in investigations into Police
radar over the past five years and has extensive court
experience as an expert witness.

*Hlustrations obove fram Uniden RD9 radar detector monual. courtesy of Dick
Smith Electranics.

Figure 1, The down-the-road radar beam. The density of
lines represents ‘strength’ of the beam. Remember that the
beam is theoretically infinite in length in all directions.

There has been a lot of needless argument in courts over
just what area is “illuminated” by the beam. The units have
reasonably narrow beamwidths, of the order of 10°. This me-
ans that 5° off the centre-line along which the radar points,
the illumination is halved. However, this does not mean that
there is not a useful amount of illumination beyond that point.

The rate at which the beam weakens as you move sideways
is gradual, just as the light from the spotlight in your back
garden weakens as you look further aside from where it is
pointing. It does not have a totally pencil-like shape like a
laser beam. As will be pointed out soon, the signals that the
radar ‘sees’ vary so much in strength (brightness, to continue
the spotlight analogy) that even the “light” (radio waves) leak-
ing backwards can be enough for the unit to “see” by, in some
more extraordinary cases. The halving which occurs at the
beamwidth is really a drop in the ocean!
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POLICE RADARS — the technology o [Cos VIOLATION
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The Digidar Unit

The Digidar radar speed monitor was the first used in New South
Wales. It has not been made for some years now, and represents
very old technology. It is constructed with 741 op-amps and MS|
TTL ICs, and came out when the desktop four-function calcu-
lator represented a significant engineering feat. It has three bas-
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ic sections: a Doppler module, an analogue processing circuit,
and a digital processing circuit.

The Doppler module is rather different in construction to the
cast metal horn and cavity jobs seen in microwave burglar
alarms that cost around $40 today, but it has the same elec-
tronic function. It generates the radar signal using a single Gunn
diode run as an oscillator off a regulated supply, and receives
with single Schottky diode acting as a mixer.

The analogue section consists of an audio frequency pream-
plifier followed by an op-amp connected to act as a zero cross-
ing detector. The output of this comparator circuit is conditioned
for TTL levels, and fed to the digital circuit. The resulting square-
wave is all the digital circuit knows of the external world.

The digital circuit is basically a counter whose input gate is
opened for a specific period of time — just like a digital frequen-
cy meter (DFM). The period of time is chosen to allow the coun-
ter to accumulate just the right number of pulses to directly hold
the speed in kph or mph as required. Since the Doppler fre-
quency at 10 GHz is about 30 Hertz per kilometer per hour, the
interval is 1/30 seconds. It has one refinement over the circuits
of early DFMs in that it takes six readings of the frequency of
the bit stream, and if it gets the same answer six times in a row,
it figures that the answer is stable enough to be reliable and

—
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displays it, etc. There is provision for sounding an alarm if a
preset value is exceeded and to latch the number in the coun-
ter if desired when this condition occurs.

Why the information contained in zero crossings acts to select
one signal, with the statistical averaging of frequency which the
large gate time gives, is better understood these days from dig-
ital speech processing technology; in the time of the Digidar
unit it was merely observed that most of the time one steady
answer was displayed with the interval used. The gain of the
preamplifier was made variable and the control labelled ‘range’,
because it effectively set what strength of signal was needed
to trip the comparator.

The KR-11 Radar

The KR-11 radar also contains the three functional blocks of
Doppler module, analogue section and digital section. However,
the digital section is microprocessor-based, the analogue sec-
tion quite comprehensive, and the Doppler module is compact
and operates in K-band. It reflects modern technology through-
out, although it is not quite state-of-the-art.

The Doppler module is effectively the same as that in the Digi-
dar (or a burglar alarm for that matter). It operates in the K-band,
near 22 GHz, and so is smaller, and has a higher Doppler
frequency and a narrower beamwidth for its size. It is other-
wise unremarkable.

The analogue section is the crucial part to the understand-
ing of its capabilities and limitations. It is basically best thought
of as a spectrum analyser. An audio local oscillator is mixed
by means of CMOS switches with signal returned from the Dop-
pler unit. When there is a component in the frequency domain
with frequency equal to the local oscillator, it is detected and

INVERTING

AMP

[>o

ANTENNA

>

its strength measured. The machine may then ‘view’ the spec-
trum or any part of it by moving the local oscillator suitably. With
this power, the digital section can be armed with much more
information about the environment in the field of the radar’s view.

The digital section handles the ‘human interface’, which me-
ans the controls, as well as managing the analogue section.
It can look for the fastest vehicle by seeking the highest fre-
quency component in its range; it can deduct the speed of the
vehicle in which it may be mounted from that of the target,
allowing it to be used from a moving car. It is rather a shame
that the programming does not allow it to search for other vehi-
cles, of which it is easily capable, so that it might alert the oper-
ator to this situation.
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Figure 2. ‘Cosine error’
results in a reduced speed
reading, depending on the
angle between the
direction of travel of the
vehicle and the radar’s
location.

In the very early days of disputes over radar, it was actu-
ally argued in court that the beamwidth limited what the
machine could see to the narrow straight ahread view, like
a horse with blinkers. This is now pretty universally accept-
ed as an exaggeration; the truth is closer to saying that the
radar has a bias towards what is going on in front of it, but
that the bias is hard to asssess, and not guaranteed anywhere,
and so not really useful in court. Recall that a man must be
guilty “beyond reasonable doubt”.

Now, getting back to the area bathed in the radar’s radio
wave. Every motionless item in the field of view returns a
signal, but these signals are of the same frequency as that
sent out, so the radar unit can recognise and ignore them
easily. However, it can be shown by high-school level
mathematics that for any item that is moving, the radio wave
will be bounced back with a slightly different frequency, and
also a small amount of distortion. There are three important
points:

1) the wave is returned with an increase in frequency if
the target approaches, and a decrease if it recedes;

2) the frequency of return is shifted according to the radi-
al speed, not the scalar speed of the target, which means that
it relates to the rate at which the target is moving directly
towards or away from the radar unit, and not at all accord-
ing to how fast the target is moving perpendicular to the
radar;

3) the frequency difference between the returned signal and
the one sent is precisely proportional to this radial speed.
Radar units all determine the target speed by measuring the
frequency difference (Doppler shift or Doppler signal) between
sent and received waves.

So far this seems a very solid principle for speed measure-
ment. Chronologically, the first matter for debate arose over
the second point. There were a lot of courtroom antics based
around the so called “cosine error’’. This is simply a fancy
trigonometric name for the fact that the radar perceives only
that component of the target’s speed which is directly along
the line of sight of the beam, as noted in point two above.
This is in fact equal to the actual straight line speed times
the cosine of the angle between the line of sight of the beam
and the line of motion of the target.

Any high school trigonometry student will tell you that the
cosine of any real angle is less than or equal to one, so that
the radar is going to perceive a speed less than the actual
linear speed of the target. Hence, if the radar is supposed
to point its beam straight down the road and it isn’t, then
there will be a small error, but that error is in favour of the
motorist. For all down-the-road units, like the Digidar and
the KR-11 which are used in NSW, this error is ignored by
the Police, and since it is in the motorist’s favour no-one is
unjustly treated because of it.

ROAD SPEED OF CAR=100kmh
SPEED READ ON RADAR=100C0OS6 kmh

£100kmh

Some radar units deliberately point the beam at some an-
gle across the road. The motivation for this will be clearer
later on, but it must be realised that these units, because they
allow for a cosine less than one, can err in the favour of the
Police, and must thus be most carefully handled. This mat-
ter will be resumed further on.

The second complication arises from the way that most
radar units handle the electronic extraction of the Doppler
frequency shifts from the returned signal. They perform a
simple mix of the transmitter signal as a local oscillator and
pass on only the difference frequency. This is an easy and
considerably cheaper method than any other. However, it
loses the information as to whether the returned signal was
more or less than the transmitted one, and thus the radar unit
will no longer be able to tell if the vehicle responsible for any
signal is travelling towards or away from it. The significance
of this will only be fully apparent when the current discus-
sion is complete, but in a nutshell it means the radar unit
can just as easily report a receding vehicle's speed as an ap-
proaching vehicle’s speed.

Recall that I said that every target in the field of view
returns a signal to the receiver. The third and most serious
limitation of speed measuring devices is that they are
required to report one speed (usually by putting in a digital
display ‘window’), and one speed only. Which speed is select-
ed, if there is more than one?

If I put on the table in front of you a pile of cards with num-
bers written on them, and I ask you to select one, you must
use some rule to decide which. Do you choose at random?
Do you give me the card with the largest number on it? If
that is the rule upon which we agree, then you can pick the
card you think I want reliably. If I want the card which is
placed on the table nearest to you, irrespective of its num-
ber, then this vou will be able to discern simply also. I could
get more tricky, and ask for the nearest card with a number
exceeding 99 on it. No problem, you think. Occasionally there
will be a tie for the largest number, and you will not have
a rule worked out for this, or you will not be able to discern
which is the closer. In the tricky case above the chance of
getting equidistant cards of satisfactory number is more re-
mote, but it exists.

A radar is in a similar dilemma when it has to select the
detected speed from several. It has two items of information
to use — the speed itself, and the strength of the signal cor-
responding to the speed. It is in the rule by which the selec-
tion is made, that most radars differ.

There are other things which can upset the Doppler radar
mechanism, causing the delivery of false or misleading in-
formation. Of course, the unit can malfunction. In New South
Wales at least, the units are checked at regular intervals. The
setting up and packing up procedures followed by officers
using radar both involve putting the unit through a brief test.
If a unit is found faulty at regular maintenance, or after use, p
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DETECTORS — the technology

A radar detector is basically a wideband microwave receiver
which reports at once if it finds a signal within its working range
of frequencies. Like plain radio or TV receivers, there are more
and less sensitive types, units with varying coverage, and in
differing qualities.

The basic principle upon which they all work is that a Police
radar unit emits rather more microwave signal than is usually
found in the environment. Thus, if the receiver detects an
abnormally strong signal, it is likely to signify that there is a radar
unit nearby. There is no way of differentiating between a radar
trap and a microwave burglar alarm or a jammer, or any appli-
ance emitting energy in the right frequency range. Thus, there
will always be a chance of false alarm from such sources.

Some detectors are very crude, and can be likened to crys-
tal sets. These are pretty useless, because they are so insen-
sitive that they virtually tell you you're about to get ‘booked’
for speeding (that is, if you are).

Some detectors are equipped with amplification. These are
superheterodyne types, just like the tuner in a hi-fi, only designed
to work at 19 and 22 GHz, and this provides much better sen-
sitivity. They are usually billed as **Superhet’ on the packing
because of the obvious advantages this sensitivity can confer.
The better ones will fairly easily pick up a radar trap which is
not taking special action to avoid detection. As an aside, these
units contain a local oscillator (LO) in order to obtain an ‘IF’
signal from the microwave signal received (see diagram). some
“leak™ a little of this LO signal out through the receiving an-
tenna, which is why they *‘detect’ another of their own kind.

'SUPERHET RADAR DETECTOR

DO

R 0 )
MIXER

.@| 7\ ‘INTERMEDIATE FREQUENCY'

X

DUAL-—BAND
HORN =DIFFERENCE BETWEEN
ANTENNA RADAR SIGNALS AND

LOCAL OSCILLATOR

Even a good detector can be simply defeated if the trap is
appropriately equipped. The simple idea is to suppress the trans-
mitted signal in the radar unit until the operator detects a vehi-
cle whose speed he wishes to measure. At that time he suddenly
turns on the microwave signal; even if the detector in a car trips
at once, there is not time for the driver to take any action before
the trap has taken the reading.

Two notes on detectors should be made. Firstly, each band
(X and K) requires a separate receiving system. They can have
elements in common, but there is a need to check that a detector
covers the bands you require. Secondly, some units claim to
be able to detect a radar unit even if it is in the **switched off”’
mode, where it is trying to conceal its presence as described
above. Such claims are made on the basis that there is some
residual signal present. This is the case, for example, in the
moving mode of the KR-11 where the residual is used to deter-
mine the unit’s own speed. Rarely, however, is the claim justi-
fied in my experience, because of the weakness of this residual
signal. There are no detectors which can reliably give early
(enough) warning in all cases.

the bookings made with it in the interval since last confir-
mation of operation are (theoretically) cancelled.

The unit can also be subject to some form of interference
from burglar alarms or other radar emitting devices. ‘Jjam-
mers’ and ‘transponders’ (both of which are illegal in Aus-
tralia, but which nevertheless do find their ways into cars
here) emit either random signals onto which the radar can
lock in the case of jamming. or sensible signals correspond-
ing to a legal speed in the case of a transponder.

When potentially misleading interference occurs in a
location near a stationary radar unit, the effect is pretty ob-
vious — the unit keeps giving a reading even if there are no
cars. This has been the case in some reported incidents in
the USA. Only a dishonest policeman is going to use this read-
ing, because its continuous nature alerts even the least tech-
nical to the fact that something is amiss. Burglar alarms do
(very rarely indeed) produce this effect, as do badly adjust-
ed radar motion detectors used to open automatic doors.
* Some radar detectors of the super-heterodyne type (see
accompanying panel), such as the Super Snooper, emit lo-
cal oscillator signals. It is for this reason that their importa-
tion to some countries is illegal, as well as for the obvious
revenue reasons. The emitted signals can produce a reading
on a radar trap display. The reading will, however be cons-
tant, so if the policeman is careful to check (as he should)
that the reading drops as the target car he is about to book
slows down, he will see the anomalous behaviour and rea-
lise that something is wrong. It is easy to see here that such
a check could be overlooked if the operator was in a hurry . . .

The Digidar Radar Unit

The Digidar, the first radar unit used in New South Wales,
chooses the largest signal that it sees, provided the signal is
strong enough to allow operation. (This probably corresponds
to picking the easiest card to reach, continuing the card anal-
0gy.) The separation of the maximal signal component, that
is the selction of the largest signal from the sum of all sig-
nals, occurred more by accident than design. The technique
used is to determine the average number of zero crossings

in an interval of the sum waveform. This technique is nowa-
days used in speech processing systems to determine the
main formant frequency in a spoken syllable. It was used in
the Digidar because it was simply implemented with a sin-
gle comparator and a few TTL ICs wired up as a frequency
counter was probably the first idea the engineer tried. It relia-
bly gave a steady result in the presence of noise and other
signals.

The original designer was probably very happy that the unit
operated so neatly. The motivation behind keeping this
method when the units were used for police service was that
it was then thought that the nearest vehicle would return the
strongest signal. Police operators were instructed that the
nearest car was the car responsible for any reading they saw.

The fallacy of this is now substantially recognised. Meas-
urements have indicated that different cars have very differ-
ent “radar cross-sections”, or RCSs. That is one car can
reflect a much larger amount of the radio wave bathing the
area, and so return much more signal for the same condi-
tions than another. In fact, trucks can sometimes reflect
10 000 times more efficiently than certain other vehicles
which corresponds to at least as much signal when ten times
further away. The actual signal returned is equal to the beam
power (which you recall falls away as we move to the side
of its line of sight), times the RCS and divided by the range
to the fourth power. For the mathematically minded, this is
written:

S = B x RCS/(D)*

whereS$ is the strength of the signal returned,
B is the beam strength for the viewing angle,
RCS is the radar cross section.

and D is the target distance from the radar unit

B is usually between Y2 and 1, because the car is usually in
the middle of the beam, that is, roughly on the centre-line.
The RCS of two vehicles will typically be within a factor of
three of each other if the vehicles are of comparable physi-
cal size and construction, but may easily be thousands apart.
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The Digidar has a method of indicating “‘confusion”, that
is a time between two signals. In such event, it displays two
zeroes. Unfortunately it is only confused when the signals
are closer than a factor of two in strength or less, so the con-
fusion indication (a double zero display) is not so often useful.

The Digidar unit can easily report a speed for a vehicle
which is not the nearest vehicle. The policeman operating
the unit, even if he is on the ball, will have to pay attention,
and may have some difficulty picking which car his radar
unit is tracking.

The KR-11

The KR-11 is the newer of the two basic units used in New
South Wales. It has a lot of technical differences which set
it apart from the Digidar units. It basically contains a rough
analogue circuit for mixing the incoming signal with a vari-
able local oscillator, and searching for the dc output compo-
nent of the result. This dc component indicates the amplitude
of signal at the oscillator frequency which is to be found in
the Doppler signal. The unit searches downward in frequen-
cy. looking for a signal above a preset level. When it finds
one, it knows that something out there is going this fast. In
addition, since it searched downwards, it grabs the fastest
signal that was strong enough to exceed the preset level —
the fastest car, presumably.

This is its decision role. It chooses the fastest vehicle it per-
ceives from amongst those vehicles returning a preset ““sub-
stantial’’ amount of signal. That is, it picks the fastest, once
it has discarded signals of lesser strength. (The analogy of
cards on a table would be to pick the card with the largest
number, from amongst those in easy reach. Clearly this last
is rather arbitrary, but that is of no concern so long as you
know what is in easy reach.

The motivation (presumably) for this is that the Police oper-
ator wants to know how fast a speeding vehicle is going, since
that tells him whether there is somebody to book. Regretta-
bly, this radar also does not tell who that is, neither does it
look any further down the specturm received, to decide if
the fastest car is the only car.

Fewer problems have arisen over the technical aspects of
the KR-11 in courtrooms, since it at least has never had any
pretence to identifying the vehicle responsible, as did the
Digidar.

It has two other interesting technical innovations which
make it nicer to use. It can operate in a ‘moving mode’’,
where it will allow for its own speed and deduct this from
the reading. This permits it to ‘catch’ a vehicle's speed from
aboard a Police car going the other way. The second inno-
vation is the ability to suppress the transmission of a beam
at all until instructed to read, so that radar detectors do not
see it coming.

No concrete argument has been proffered to suggest that
either innovation directly affects the operation and reliabil-
ity adversely, to the author’s knowledge. This may be because
they don't, or because no research has been done to prove
the point either way, which is certainly the case.

— continued next month.
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BANDIT 55

uniden

Im}n - w;-mun!

Typical of the radar detectors on the market are these
three units, manufactured in Asia by the Uniden
Corporation of America. All operate off the 12 Vdc car
supply. These units were supplied by Dick Smith
Electronics.

At top is the RD9, a tiny (described as ‘pocket size’)
dual-conversion superhet unit that receives both X and
K band radar. It features the ability to ignore unwanted
interference and has a switch to alter sensitivity for
‘highway’ and ‘city’ driving — interference from
microwave burglar alarms etc is more likely in the city
and suburbs. It can be mounted on the dash or sun
visor. it measures just 70 mm wide by 18 mm high by
107 mm deep. Dick Smith list it as cat. no. A-8507,
priced at $499.

In the centre is the RD-55, also an X and K band
detector with similar features to the RD9, but slightly
better sensitivity specifications. It may be dash or sun
visor mounted too, and measures 131 x 132 x 40 mm.
DSE list it as cat. no. A-8501, $399.

The lower unit is the RD-95 ‘remote’ which also
employs a dual conversion superhet receiver. The
control/indicator unit and the receiver are separate units
so that the receiver can be remotely located for
optimum performance. The control/indicator unit is
quite tiny and can be unobtrusively located on or below
the dashboard. It has similar specifications to the
RD-55. DSE list it as cat. no. A-8499, $499.




DSE’S PICK A BOX ...

WE’RE NO.1
ALUMINIUM DIECAST BOXES M .

WOW! Precision metal boxes at a price you
can afford! These boxes teature channeled .
walls and withstand extremely high

temperatures. Ideal for RF circuits and

19” RACK

e
==m v~ | Storage system for
| CB, receivers, etc.

Top quality

. y H-2e70 $139
PLASTIC INSTRUMENT CASES

No matter what the job, DSE have an
instrument case: for commun-
ications, power supplies, etc.

Power Supply case. 130x130x75mm.
$7.95 H-2516

Instrument/Equipment case.
Instrument case. 210x27x73mm 210x175x55mm.

$34.95 H-2525 $13.95 H-2520
COMPONENT DRAWS & CABINETS

Great way to organise all your bits ‘n pieces
... You'll find them quickly and easily.

16 DRAWER CABINET

Cabinet : 300x180x140mm. Flexibility! Vertical or horizontal

movable internal compartments and  PLASTIC TOOL BOXES

2 tiers of trays. Cat M-2596
435x190x180mm. Cat H-2601 $
~ $29.50

- ZIPPY BOXES

;- ideal for mounting PC boards.

28x54x83mm. H-2755
41x68x130mm. H-2753
50x90x150mm. H-2751
60x113x196mm. H-2752

circuits involving heat. — Y
190x60x110mm. H-2201 $13.95 ~ r
150x50x80mm. H-2206 $9.95
120x40x65mm.  H-2211 $6.95
100x25x50mm. H-2221 $4.95 . . .
ALUMINIUM BOXES
Boxes come in two pieces which slide together:
screws hold them for storage. They're versatile and
inexpensive.
110x51x70mm. H-2300 $2.65 133x76x54mm. H-2325 $3.20
104x60x46mm. H-2305 $2.30 152x132x103mm. H-2330 $4.75
127x102x76mm. H-2320 $3.75 180x158x118mm. H-2335 $7.75
INSTRUMENT CASES
Great range of plastic instrument case for all
your project needs. With slots, ventilation ...
the lot!
203x102x254mm. H-2455 $24.00 200x160x65mm. H-2505 $12.95
228x76x305mm. H-2465 $24.00 200x135x95mm. H-2506 $12.95
95x145x45mm. H-2503 $10.95 250x190x80mm. H-2507 $19.95
200x145x75mm. M-2504 $13.95

19" RACK ZIP PACK MOUNTING CASE

case.

Takes moments

{ 358mm deep. to assemble.
! Contains all Heavy-guage
l parts. metal front/top/

bottom. Pre-
punched for ventilation.

$ 4995

Cat H-2481

STACKABLE DRAWERS

.25
.25

stacking. With handle, index card on
Cat H-2588 $22.50 . qrawer.
COMPARTMENT CASE One drawer. Cat M-2584 $3
Made of strong plastic. With clear lid, TWwo drawer. Cat H-2585 $3

16.95

430x230x200mm. Cat H-2600 $32.95

These are it! The original Zippy boxes
recommended by magazines because
of their versatility. Ribbed sides are

$1.95
$2.45
$2.95
$4.45

WE’VE GOT BOOK
COVERED!

Here's just a sample of DSE's large selection of informative, high
quality books. They're priced to please and very popular, so getin
quick. While you're there why not check out all the other titles
available!

Under I.C. OP AMPS B-1180 $13.50
OP-AMP Circuit Design B-1251 $17.95
Basic Electronics Theory B-1615 $19.50
Basic Electronics Courses B-1689  $19.50
Funway 1 Into Electronics B-2600 $4.95
Funway 2 Into Electronics B-2605 $6.95
Funway 3 Into Electronics B-2610 $6.95
Electronics A Practical Introduction B-3005 $9.50
Electronics Dicitionary B-3610 $9.95
Basic Electronics B-3620 $4.50
Under D.C. Power Supplies B-3623  $19.50
Note Book — Starting in TTL B-3629 $3.50
Note Book — Vol 1 B-3630 $2.40
Note Book — Vol 2 B-3631 $2.60
Note Book — Vol 3 B-3634 $2.80
Introduction Electronics — Sardi B-3635 $7.95
Encyclopaedia of Electronic CCTS B-1760 $45.95
Digital 1.C.'s and LEDS B-1785  $22.95
Fibre Optics B-1865 $22.95

SEE DSE FOR TOOLS

BEFORE IT’S TOOLATE!

WOW! 38-PC TOOL KIT WITH
MULTIMETER ;

Excellent value! Carry out auto
repairs ... anything. Has all the tools
you could want: crimping tool, wire,
tape, screwdriver and more!PLUS

comes with FREE multimeter.
Cat T-4832 32995

MORE VALUE! 68-PC KIT WITH
CONTINUITY TESTER

What more could you ask ... great
variety of handy tools for all types of
repairs PLUS a neon tester for 240V

SIS 8449
v
DALO MARKING PEN o1 sPRET

-Cl TN oL

Great for precision board marking _
prior to etching — thanks to unique - e —— ]
Press-to-Mark feature. With this handy piercing saw,

Cat T-5170 modellers, hobbyists can cut through
plastic, etc. Adjustable universal
frame even lets you use broken

blades. Comes with 3 blades.

Cat T-4965 $ 1 425
DESOLDERING

TOOL ~ ‘&=

It your job or hobby involves solder
then this is a ‘must’! It desolders
cleanly, quickly and thoroughly. Ideal
for PC boards, prototyping and

many other applications. 369

Cat T-1340

3350
SOLDER SUCKER
(T

Perfect accessory for the handyman,
hobbyist! Removes solder in no time.
Rugged metal construction takes
rough treatment — lasts for years.
Features Teflon tip, nozzle sweeper
and light thumb release mechanism.

Cat T-2560 3995
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FVE GOT THE LOT!

& »

e

VERSATILE

METER/

VALUE! 6.5 MHz

TRANSISTOR
& CAP TESTER ...

Amazing! It's a powerful
100K ohm multimeter
PLUS tests transistors
and capacitors.

OSCILLOSCOPE

An oscilloscope hobbyists
can afford! Features
retrace blanking, 10mV/
div vertical sensitivity and
500mV/div horizontal, 4-

METER/TESTER!

Here's value! Not only do
you have a great 20K
ohm multimeter, but also
a built-in logic tester.
That’s virtually two
instruments. The tester’'s

MULTIMETER

WOW! Great DSE value...
20K ohms/volt multimeter
with features normally
reserved for expensive
testers. There's continuity
buzzer, 10A DC range

range time base and Cat Q-1140 $ LEDs give HIGH, LOW & PLUS mirrored scale and
much more. s $53 each PULSE. reliable banana plugs.
Cat Q-1280 for two! g CatQ-1026 33 450

Cat Q-1022 32995

‘BUTANE' &, |
R K
co y - Ideal replacement for ‘

analogue meters. Provides
accurate digital display, is
unsusceptible to movement
and can be read in daylight.

220mV FSD. Cat Q-2200

O e

buy 5 for $44.95 each

SAVINGS! FUNWAY IlI

TSN

This amazing iron is worth a double WOW! It's a
powerful, cordless iron the size of a marker pen.
Refillable butane provides ‘instant’ heat for on-the-
spot emergencies. Adjustable temperature provides
equivalent 10-60 watts ... up to one hour continuous

IC PROJECTS

i o Auto Minder Cat K 2660 Was $4.95 Now $3.95

use. Tip temperature 400°C 50 Two-Up Cat -2661 Was $6.95 Now $5.95
Pokey Cat K-2662 Was $14.05 Now $11.95

Cricket Cat K-2663 Was $9.95 Now $7.95

Cat T-1370 Mini Colour Organ Cat K-2664 Was $6.95 Now $5.85
Light and Sound Cat K-2665 Was $6.95 Now $4.95

P ’ Combined Timber Lock gat K-Qggﬁ Was $$2.gg :0* s$7~95
Mini Amp at K-2667 Was $14. ow $11.95

ADCOLA’ 12W FOR HEAVIER JOBS ::. % oK Waslia®R  Newsioss
SOLDERI NG IRON Adcola’s 16 watt iron is ideal Mini Synthesiser Cat K-2669 Was $12.95 Now $10.05
Funway Bonus Pack Cat K-2670 Was $24.90 Now $19.95

... especially in commercial
environments. It's heavier
element provides more

power and features a 5mm
Triclad long life tip.

Cat T- 1825 0
was $32.05 Now *27°

What a saving! A reliable
iron ideal for hobbyists and
general commercial work.
Features hi impact plastic
handle, Triclad 3mm long
life tip. Cat T-1820

Was $27.50 yow $22°°

i J
A Ao —

PTY LTD
For Address details See P88
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The mindless mouth
— speech synthesis technology

Roger Harrison

Attempts at making machines that speak date back to the time of the
industrial revolution. However, it wasn't until electronics made its
appearance that there were any successful machines which could be
clearly made to mimic human speech. It was the ‘microprocessor
revolution’, coupled with research into linguistics, that made ‘true’
speech synthesis possible. The cost of speech synthesis devices has
dropped dramatically since their introduction, such that it is now within

the reach of the average hobbyist.

THE YEAR CAPTAIN COOK set out to observe the transit
of Venus in the South Pacific. a German experimenter called
Kranzenstein was awarded a prize by the Imperial Acade-
my of the City of St Petersburg (Leningrad now) for a machine
he constructed that could simulate vowel sounds. A relatively
simple machine, it comprised a series of resonating cavities.
In 1791, some four years after Governor Philip had estab-
lished a colony in New South Wales, a German inventor name
Von Kempelen showed a more elaborate device, later im-
proved by Britain's Sir Charles Wheatstone (renowned for
his Wheatstone Bridge resistive measurement technique).

Early experiments in the analysis and synthesis of sound
were conducted by the German physicist, Hermann von
Helmholtz, in the 1850s. Helmholtz coupled cylindrical cavi-
ties to an array of tuning forks, each set between the poles
of an electromagnet. Bell, who patented the telephone one
hundred and ten years ago in America, followed a similar
line of investigation and proposed a similar device, dubbed
the harp telephone.

This comprised a series of metal reeds placed in a row and
magnetically coupled to a long electromagnet. Sounds made
near the reeds would make the appropriate reeds vibrate in
sympathy with the various pitches making up the sound.
(Speech, for example, is a complex sound containing a vari-
ety of frequencies, or pitches). A similar device, remotely lo-
cated and connected via a line, would make the
corresponding reeds vibrate from the action of the currents
induced, thus reproducing the original sound. Both Helm-
holtz and Bell recognised that it was the spectral content of
speech sounds that was important.

The Victorian era saw many wonderful contraptions arise
tha all attempted to mimic speech sounds. 'Singing organs’
attempted to 'model’ the human vocal tract and, while they
could quite well mimic the human voice singing a scale, a
facsimile of speech was not achievable.

The electronic era

Modelling of the human vocal tract reached its zenith in 1937
when an American named Reisz proposed a mechanical con-
traption, shown diagrammatically here i<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>