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e have been particularly interested in
Wenvironmentally friendly articles, and have

included such articles over the past couple of
years. This month we include an interesting article
from Mark Hammonds of BP Solarex, which looks at
the present and future development of solar panels.
BP is currently in a programme of providing solar
power to 200 of its petrol stations worldwide,
including the U.K. Such stations will normally, during
the day, produce more power than the station
requires, so the excess will be exported back to the
national grid.

Richard Whitaker describes the design and
construction of a portable and miniature 10 year
temperature logger that uses just seven components,
which he primarily constructed to monitor his
greenhouse temperature. But such a project has
enormous possibilities, and next month we will
include many suggestions, that can lead to the
construction of several units.

Michelle Grieg continues her look at Internet security
and the wide spread concerns over money
transactions over the Web, and in particular, how the
financial associations are addressing the problem of
credit card usage? Michelle discusses one possibility,
SET - the secure payments protocol.
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French Lab Makes
Smallest Transistor
In The World

Scicntists at the French Atomic Energy Agency
(CEA) in Grenoble have achieved a world first in
electronics miniaturisation by developing the
smallest transistor in the world, measuring just
20 nanometres. or 20-millionths of a millimetre, nine times smuller
than the previously smallest transistors on the market. This new chip
signals the approach of powerful products in the future. The size of
these new micro transistors means that the equivalent of every book
in the National Library of France can be stored on just one chip,
according to researchers at CEA's micro-clectronics department.

Apart from increasing storage capacity, miniaturisation of
components also makes integrated circuits work faster. A transistor
of 20 nanometres can make a microprocessor that works 40 times as
fast as those on the market today.

These new benefits will make it possible in the future to integrate
all the features of a PC into a mobile phone or to develop digital
cameras capable of storing hundreds of photos and transmitting
them cordlessly over thousands of kilometres.

According to micro-electronics experts it may be 15 vears until
these 20 nanometre transistors can be integrated into products to be
used by industry but certain advantages might be realised sooner.

Home of the Future by
Philips Electronics

The home of the
future is closer
than you think. A
new exhibition by
Philips Electronics,
called ‘La Casa
Prossima Futura:
The Home of the
Near Future’, at
Saks Fifth Avenue
in New York City,
features a series of
home environment
vignettes with over 50 futuristic electronic objects and concepts, like
the Work Office shown here.

For further details, check: <www.philips.com>.

Contact: Philips, Tel: (0181) 689 2166.




Handspring Introduces
Expandable Handhelds

In bid to transform ordinary organisers into
customisable handheld computers, the original team
behind the 3Com Palm Pilot has launched a company
called Handspring and introduced the Visor, the first
product in a new family of expandable handheld

computers.

Visor is claimed to be the first pocket-sized
computing product that people can easily customise
using an innovative Handspring technology called the

Springboard expansion slot.

With the Springboard slot, people can simply plug
in Springboard expansion modules that will range
from MP3 audio players and digjtal cameras to
pagers and wireless modems for Intemet access.

The Visor family also introduces breakthrough pricing for the handheld
market, with models starting around £100. Visor will be available in a variety
of colours and can be ordered from the Handspring Web site.

For further details, check: <www.handspring.com>.

Contact: Handspring, Tel: +1 650 230 5000.

Heavyweight
Team Invests
£1 Million To
Bring Digital
Loudspeaker
To Market

1 ... Limited, the Cambridge
company developing the
world’s first truly digital
loudspeaker system, has
secured over &1 million in
funding from a group of
heavvweight private investors
which include Alan Wheatley,
former senior partner of Price
Waterhouse, London, and
Barrie Morgans, ex IBM UK
Managing Director

The new investment values
Cambridge-based 1... Limited at
£6 million after the injection of
the new money. 1... Limited will
use the new money to
accelerate the pace of the
development of its digital
loudspeaker to pre-production
prototype, which it is planning
to show early next vear.

... Limited will generate
revenue through licensing and
technology transfer. The
company expects that serious
manufacturers of loudspeakers
and hi-fi svstems will be using
its unique and completely
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digital svstem of sound reproduction within five vears. and will

announce its first licensees by the end of the vear.
For further details. check: <www.uno.to>,
Contact: 1... Limited. Tel: (01223) 422290.

Tiny Scraps Free
PC Deal

Computer manufacturer Tiny has
scrapped its ‘free” PC and Intemet
access bundle weeks after it was
launched. The company blamed
lack of consumer interest as the
reason for scrapping the deal.
Industry pundits meanwhile claim
that the truth lies closer 10 the fact
that customers refused to fall for a
gimmicky underpowered,
monitorless PC with virtually no
software.

For further details, check:
<www.tinyonline.net>.
Contact: Tiny, Tel: (08701)
620620.

NaturallySpeaking
Allows Users to
Take Control

The top-selling PC application
for converting natural speech to
text will be made even more
accurate with the release of
Dragon NaturallySpeaking
Version 4.

The new version adds speech
commands for the Internet, and
includes several industry-leading
enhancements, such as a
dramatically increased active
vocabulary size and significantly
reduced training time.

Version 4 of NaturallySpeaking
is due out in October and will be
available in three options
depending on functionality:
Essential priced at £30;
Standard priced and £50; and
Preferred priced at £130.

For further details, check:
<www.naturallyspeaking.com>.

Contact: Dragon Systems, Tel:
(01628) 894150.

Splash Out on a
CD-Romp with

Charlie

A dash of water can give a whole
new dimension to your garden and
with an increasing number of
people seeking the beauty and
serenity of their own pond, the
booming UK aquatics industry is
conservatively estimated to be
worth £750 million a year.

Now, with the help of water garden
superstar Charlie Dimmock, leading
software publisher Europress has
linked this huge business potential
to the prolific world of home
computing with a new CD-ROM.

Following on from Europress’
successful Alan Titchmarsh Garden
Designer program, the PC CD-ROM,
priced £19.99, includes footage of
Charlie introducing the many
different styles of ‘eau-zone’ that
users can create in their own
gardens.

For further details, check:

<www . europress.co.uk>,

Contact: Europress, Tel: (01625)
855000.

December 1999 ELECTRONICS AND BEYOND @EDD



Force of Gravity is
the Same for
Atoms and
Baseballs

Stanford physicists have put a
modem twist on Galileo's classic
16th century experiment of dropping
objects from the Leaning Tower of
Pisa.

Instead of dropping balls of wood
and iron to prove that gravity acts
equally on objects made of different
matenals, as Galileo did, the
Stanford researchers directly
compared the force of gravity acting
on individual atoms to the force it
exerts on an object like a baseball
that contains billions of atoms.
Their conclusion is that the force of
gravity is virtually identical at the
atomic and the everyday.
macrosocopic levels.

To make this comparson, the
researchers used a new technique,
called atom interferometry, to make
the most precise measurement ever
made of the acceleration of gravity
on individual atoms. They estimate
that their measurement is accurate
to three parts per billion.

By directly comparing this result with
a measurement of the acceleration
of gravity made with a state-of-the-
art gravimeter, they were able to
show that the gravitational force
acting on atoms, which are subject
t0 the laws of quantum mechanics,
is the same as that acting on familiar
objects govemed by the classical
laws of physics with an uncertainty of
only seven parts per billion.
Although the finding does not come
as a big surpnse to scientists, it
differs significantly from results of a
series of experiments conducted by
scientists at the University of
Missouri-Columbia and elsewhere
who attempted to measure the force
of gravity acting on subatomic
particles called neutrons,

Using a technique called neutron
interferometry, they found a
difference of a few percent between
the gravitational force acting on
neutrons and that acting on larger
objects.

For further details, check:
<www.stanford.edu>.

Contact: Stanford University, Tel: +1
650 723 2300.

Playstation Falls

0 as Mark
Two is Unveiled

Responding to the launch of Sega’s
Dreamcast, Sony has unveiled its
next generation computer
entertainment system to be called
PlayStation2 but it won't be in the
shops for at least six months.
Supporting both the audio CD and
DvD-Video formats, PlayStation2 is
set to be taunched in March 2000
and will offer consumers a wide
range of music and video
entertainment options.

Meanwhile Sony has slashed
the price of its PlayStation to such
an extent that some high street
shops are selling the games machine
for as low as £50.

For further details, check:
<WWw.SONY.CO.uk>.

Contact: Sony, Tel: (0990) 111999.

atage Wllllllﬂllllll at Home with laser Tennis

Tennis can be a tough sport.
Well, Tiger Electronics is going
to put the fun back into tennis
for all you armchair tennis
players. Believe it or not, tennis
and toy fans can now play table
tennis without a ball and it's got
all the speed and excitement of
real tennis.

Tiger Electronics has launched
a Laser Tennis table tennis
game that actually uses a super
bright LED to project a ball of
light on the playing surface.

Players use a specially-made
reflective racket to hit the ball
back and forth. The game is
designed for one or two players
and can be played in one or
three set matches against the
computer or an opponent.
There are four levels of play
where the speed of the ball
increases at each level.

For further details, check:
<www.tigertoys.com>.

Contact: Tiger Electronics, Tel:
+1 650 230 5000.

Fuji Camera is Almost Analogue

¢ The Fujifilm MX-1700 ZOOM features an
improved, high-resolution 1.5-million pixel CCD
with red, green and blue colour filters along with
a newly crafted all-glass, miniature aspherical
zoom lens. The results of these new features
are near analogue image quality and superb
colour reproduction, both hallmarks of Fujifilm
digital cameras

Fujifilm’s newest megapixel model is roughly

the size of a deck of plaving cards, easily fitting in
shirt pockets or pocket books. 1t records

f high-resolution images at 1280 x 1024, or at

640 x 480 resolutions, and the 3x aspherical

zoom lens delivers 35mm equivalent of 35-114mm

coverage. The MX-1700 will sell for about £400.
For further details, check: <www,fujifilm.co.uk>.
Contact: Fujifilm, Tel: (0171) 586 5900.

Level One Gommunications UnveilS Internet
Exchange Architecture

Level One Communications, a subsidiary of Intel has unveiled a family of silicon components based on
the new Intel Intemet Exchange (IX) Architecture. The IX Architecture is a new approach to designing
networking and telecommunications equipment based on reprogrammable silicon and open interfaces.

Manufacturers of networking and communications equipment can use components from the IX
Architecture-based product portfolio for designing new, more intelligent network systems.

Level One's IXP1200 is a highly integrated network processor that includes a powerful StrongARM
processor core along with six programmable RISC micro engines. Each IXP1200 can switch 2.5 million
packets per second, and a scalable design allows multiple IXP1200 processors to be linked together to
deliver terabit-class performance.

For further details, check: <www.intel.com>.

Contact: Intel, Tel: (01793) 403000.
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Kensington Introduces
MouseWorks and TurboBall

Kensington Technology Group
has introduced MouseWorks
mouse and TurboBall trackball,
both for PCs and USB Macs.
Kensington developed these
specially-shaped symmetrical
input devices to help keep
users’ hands and wrists in a

more neutral position, helping
to reduce the risk of injury.
Powerful software gives the
user maximum control to
program four buttons and
streamline repetitive tasks. Click
once to open, to cut and paste,
or to close - users can set the

choices for each button
according to their preference.

For further details, check:
<www.kenisington.com>.
and Kensington Technology,
Tel: (01296) 397 444,

Eskape Labs’ MyTV Supports PAL and SECAM

Eskape Labs, a Silicon Valley start-up dedicated to the development of USB and FireWire display appliances,
has said that its MyTV USB TV tuner for the Macintosh will support PAL and SECAM video formats.
MyTV is the only TV tuner solution for the PC and iMac, that enables consumers to turn their

computers into virtual television replacements.

The first product of its kind, MyTV will be available in Europe in October 1999 for a MSSP of

approximately £100.

For further details, check: <www.eskapelabs.com>.

Contact: Eskape Labs, Tel: + 1408 232 0123.

NEG Develops Personal Robot

NEC has developed a prototype mobile personal

robot designed to be a partner for people in their

homes with its ability to recognize people,

understand voice commands and talk with users. :

The R100, as the robot is code-named,
provides a much more natural, buttonless
interface for people to a variety of electronic
appliances while supporting communication
between people, and is seen by NEC as the
future of computing in the home.

The prototype robot has two cameras for eyes
that provide a stream of visual data, analysed in
real-time, enabling it to recognise people and
avoid bumping into objects such as fumiture. its
‘ears’ consist of three microphones from which
the robot can detect voices and understand
orders given to it from a select vocabulary.

Movement is based on mechatronics specially
developed for the robot, and consists of a
simplified control structure based on four motors
for locomotion. With Intemet communications
capability incorporated into the unit, the R100
enables users to send video e-mail messages by
just talking naturally to the robot, as well as a
whole range of other functions.

With these technical abilities, the R100 can
recognise people approaching it and talk to
them, while it will respond if called, tuming its
head and body to face the direction the voice
came from. Just by talking to the robot, a range
of commands can be given to it to operate
appliances such as air-conditioners, televisions,
and lighting.

The same features can also be used to send
messages to other people, either by leaving a
message with the robot for it to playback on a
television for the intended person, or via the
Intemet as video e-mail.

For further details, check: <www.nec.co.uk>.

Contact: NEC, Tel: (0181) 993 8111.

Zoom Adds USB to
V.90 Range

Zoom Telephonics, has begun
shipping USB versions of its 56K
V.90 extemal modem. The
Zoom/FaxModem 56K USB is
available in models for both
Windows and Macintosh iMAC and
Power Mac computers with a USB
port and has an estimated retail
price of £69.99.

Use of the USB port allows
simplified installation and faster
performance. The modem plugs
quickly into a computer’s extemal
USB jack, whilst configuration is
both automatic and reliable,
without the potential conflicts of an
RS-232 serial port or an intemal
modem.

For further details, check:
<www . Zoom,com>,

Contact: Zoom, Tel: (0870)
7600060.

Sony Extends
Mobile PC Line

Sony has expanded its family of
VAIO computers with the
introduction of three all-in-one
F300 Series notebooks.
Designed as the ideal mobile
solution for small to mid-sized
businesses, education and
SOHO markets, all three
notebook models - the PCG-
F360, PCG-F350, PCG-F340 -
integrate such features as the
inclusion of Microsoft Word 97
and Works Suite.
Sony muitimedia software
including digital video and photo
editing capabilities for
organising, managing and
creating virtual photo albums
and creating Web designs,
presentations and video email
all within a portable PC.
For further details, check:
<www.S0Nny.co.uk>.

Contact: Sony, Tel: (0990)
111999,

Diamond and ESS

to Jointly Deliver
Advanced PC Audio

Diamond Multimedia Systems and
ESS Technology are set to offer
next-generation PC audio solutions,
featuring sound innovations based
on the ESS chip platform.

Diamond’s next generation audio
accelerators are expected to deliver
the latest advancements in 3D
sound technology for PC users who
enjoy playing the hottest new 3D
games and experiencing digital
audio entertainment.

For further detail, check:
<www.diamondmm.com>,

Contact: Diamond Multimedia,
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INetSupport
Manager 5.0
Announced

NetSupport has announced
NetSupport Manger version 5.0,
PC remote control with several
new integrated features
including Voice over IP (VoIP),
remote PC inventory, and
support for Windows 2000.

NetSupport Manager allows
administrators, help desk
representatives, tech support,
and telecommuters to remotely
control a PC or group of PCs,
thereby enabling real-time visual
instruction, file retrieval, or
remote operation and
management.

The new PC Interrogation
feature, which allows the control
PC to perform a quick hardware
and software inventory of the
remote PC, is an especially
useful tool In the help desk and
tech-support markets.

For further details, check:
<www.netsupport.com>.

Contact: Netsupport, Tel: +1
602 350 9600.

All for One
According to

Audio Chip Market
Report

Forward Concepts, best known for
its leadership in market research
related to digital signal processing
(DSP), observes that there 1s a
clear convergence of personal
computer, computer and
professional audio markets that has
significant effect on the
semiconductor industry.

Historically, these were three
separate and distinct markets. Chip
companies targeting the PC space
were not usually found in the
consumer space and visa versa.
The needs for the professional
audio market were so different from
either that there were separate
organisations within the
semiconductor manufacturers -
each trying to address the specific
needs of their market segment.

Today, there is a clear
convergence of these three
markets and the technologies that
address them. With new audio
product offerings like MP3, AAC,
DVD Audio, Super Audio CD, and
Dolby AC-3, chip houses are
touting professional quality audio
for home and PC sockets.

To gauge the extent of this
convergence, Forward Concepts
researched the market and has
published ‘The Convergence of
Audio: A Chip Market Analysis.” The
report covers audio data converters,
stereo codecs and speciaity audio
chips as well as programmable
DSPs for audio.

For further details, check:
<www.forwardconcepts.com >

Contact: Forward Concepts, Tel:
+ 1 480 968 3759.

aega Dreamcast
Games Platform
Breaks Records

Sega’s new 128-bit, Internet-ready Sega Dreamcast
videogame console has started to fly off the
shelves of US retail outlets following its launch at
the beginning of September despite software bugs.

Sega sold a total of 372,000 Scga Dreamcast
systems in just four days, easily surpassing the
previous industry record holder, Nintendo 64,
which took six days to hit 350,000 when it
launched in 1996.

The new Sega platform is expected to hit the
UK in time for Christmas and features an
advanced 128-bit architecture that is designed to
evolve and grow with advances in technology and
the changing needs of the consumer market.

The Sega Dreamcast is built atop a 200MHz
Hitachi SH-4 CPU and the NEC PowerVR 2DC 3D
graphics chip, the most powerful 3D technology
ever developed for a console system. The Hitachi
SH-4 gives the Sega Dreamcast 15 times the
power of a Sony PlayStation, 10 times the power
of a Nintendo 64 and four times the graphics
processing power of the fastest Pentium 11
processor.

For further details, check: <www.sega.com>.

Contact: Sega, Tel: (0181) 995 3399.

aeries 7 Flies The Psion Golours

Encased in leather, the sub-notebook sized Psion Series 7 is lightweight, offers a full day’s use from its
rechargeable battery (2-3 times more than a laptop computer) and delivers the best specifications
all roundk: it has a full touch-type keyboard, a large memory, boasts the fastest processor of any of

the Psion family and improved communications.

Loaded with the latest built-in Psion software, including full Internet connectivity, email, word-
processing, spreadsheet, a powerful and flexible time manager and comprehensive contacts
database, the Psion Sevies 7 has the core functionality of the award-winning Series Smx.

As with the Series 5mx, the Psion Series 7 benefits from comprehensive PC-connectivity using
PsiWin 2.3 and a docking cable as supplied. This offers email and agenda synchronisation and
integrates PC files with the Psion Series 7 and allows the Psion Series 7 to be used as an extension
of their desktop PC. The Psion Series 7 is compatible with all Jeading brands of software, including

Lotus and Microsoft.

The Psion Series 7 will begin shipping in volume at the end of September. The suggested retail

price is £700.
For further details, check: <www.psion.com>.
Contact: Psion, Tel: (01235) 831010.

Technophobes to
Lose ‘' Plates

Global Communications Group, has launched the
Global Computer Starter Kit, a combination
CD-ROM and workbook package that will prepare
company employees and private individuals for the
European Computer Driving Licence (ECDL), the
new Europe-wide qualification which will enable
people to demonstrate their competence in
computer skills.

Contact: Global Communications Group,
Tel: (01483) 456 000.

Dan Adds Colours
to Home PCs

Dan Technology is the latest manufacturer to revamp
its range of PCs to add a more colourful approach.

The new Dan Xplora Plus and Home Plus
ranges sport the company's new Studio midi
tower case, which is available in a choice of three
cool, translucent colours: Aubergine, Aquamarine
and Grenadine.

The Studio micli towers offer a total of six drive
bays - one 3.5in. and two 5.25in. front loading, and
three 3.5in. internal - so they offer plenty of room
for expansion as well as stunning good looks.

For further details. check: <www.dan.co.uk>.

Contact: Dan, Tel: (0181) 830 1100.
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World Beating Wonder
Transformer

A revolutionary new wonder transformer
the size of a strip of chewing gum which can
outperform the best in the world in terms
of size to power ratio is to be launched in
the UK.

So advanced is the material used that it
creates three times more power while being
half the size of its closest rival used by NASA
in the United States.

o‘% “u

)
g’

IN\I[NIIIINS
NEWS

new transformers is likely to be competitive
with those currently available.

The Isle L.V, Ignition range of
technologies is currently being evaluated by
some of the UK'’s largest companies,
although there is no intention at this stage
to grant exclusive licences.

Licence applications are available from
Isle L.V Ignition, a subsidiary of CFB of
Castletown, Isle of Man.

Bucky Tubes Line Up

A technological breakthrough has been
achieved. This has been the dream of
electronic engineers world wide to bring
“Bucky Tubes” into line and spacing them

Parameter American High

Voltage

Comparison of Performance for Piezo Power Supply

Dimensions (mm) 5 x 65 x 65 10 x 65 x 35 ** 10 x 65 x 35 **
input Voltage 33-6 3.3-27 (AC220,50Hz)  3.3-26 (AC220,.50Hz)
Voltage Output, max 7500V 20,000V 20,000V

Current Output 1.3mA DC 1-10mA 1-15mA

Power Output, max 10w 20W 30w

Efficiency 74% 85% 90%

* At the moment the piezo power supply is manufactured in Moscow

** The thickness of 5Smm can be easily achieved (5 x 65 x 35) by using conventional
technology of sealing of high voltage piezo elements under high pressure (which is
currently not used to make the price lower).

Eurospark*
(available)

Eurospark* (new)

Researched in Russia and developed by
Isle L.V Ignition Limited in the Isle of Man,
the piezoceramic transformer which
incorporates nano technology is likely to
transform its sector of the electrical
components market.

The secret of the new transformer lies in
the way nano technology has been
introduced into the piezoceramic material
and used to generate high voltage and high
frequency signals. Effectively this has
created a new material 10 times more
effective than that found in other
piezotransformers. The transformer is
smaller, lighter and more cost effective
because the manufacturing process itself is
simpler than for a conventional transformer.

The output has half the ripple compared
to the US rival and the energy losses are
halved when compared to other
piezoceramic transformers.

The breakthrough in the size 1o
performance ratio means it will have
significant impact on a variety of markets.
These would be in the plasma screen and
display market such as giant televisions
through to videos and computers. They
would have a use in medical and scientific

out for the first time. The technology offers
major savings for manufacturers of
televisions, computers and mobile phones.

This pioneering development will have
major implications for Thin FilmTechnology
as it provides a missing piece to the jigsaw
in the hunt for a major leap forward in the
area of thin film cold cathodes. These
require 50% less voltage than other cold
cathodes available and are
up to several
thousand times
higher in
emission site
density.

The Bucky
Tube buster
technology
will be seen
as a major
boon by
manufacturers
of a range of
electronic equipment
using flat panel

The new display would provide:
Higher Brilliance High efficiency
Evenly illuminated display

Wide viewing angle

Large operating temperature range
Maijor cost savings

Bucky tubes

Ever since the discovery of the
Buckminster Fullerene or Bucky-ball a
collection of carbon atoms in the shape of a
football. scientists have thought about
stretching these into tube like structures as
they could have significant potential use for
electronic displays.

It was believed that they could be a
replacement for silicon microtips, currently
used in flat screen technology. However
these are very expensive when used in large
screens.

Researchers had been looking at carbon
but no one had been able to produce a high
enough quality. What was required was to get
those Bucky Tubes lined up and spaced out
to emit electrons,

Based on Russian research and developed
by Islebright Limited in the Isle of Man, a
revolutionary method of getting Bucky
Tubes to line up has been achieved. In order
to do this, the company has successfully
taken graphite and added one single
atomic layer of diamond to the top
surface,

A unique method for the
synthesis of graphite material
¢ with a predefined structure
and composition is involved
using vacuum deposition
techniques.

Licence applications for the
technology are avaitable from
Islebright Limited. a subsidiary of
CFB plc of Castletown, Isle of Man.

CFB has been successful in acquiring
the rights to the technology - along with

alphanumeric .
instruments, strip lights, starter motors, dips) 2 N . ¢ The third allotrope of Carbon has a (h0sc fora numbgr ofother .
Xenon discharge lamps and oscilloscopes. pays o structure like that of the pattern on revolutionary Russian technologies,
Once in full production, the cost of the hacklighting. a soccer bail transferring them to the West.
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Douglas Clarkson believes it bas taken quite some
time to credit ancient cultures with soplnstzcated
numeric skills, bere be discusses the proof.

ore and more of our technical
M landscape mirrors the embrace

of a digital culture, reflecting the
increasing use of numbers to store and
convey knowledge and information. This
also seems to be stirring an increase in the
science of numbers, especially where in
systems these appear to have elusive or
curious properties.

Early Beginnings

From whatever period of recorded history
a basis of numeric representation of that
era can be identified. We in the West are
familiar with Babylonian; Ancient
Egyptian, Greek and Roman number
systems though somewhat less familiar
with the cultures of South America and
even less familiar generally with
Chinese/Japanese systems. The records of
many cultures, however, have vanished
without trace.The culture that built the
ancient megaliths of Britain - Stonehenge,
Avebury and Callanish have left only the
stones themselves as witness of their
numeracy.

From the widespread use of counting
in units of ten and the similarity in
structures used in Indo-European
languages, it is conjectured that the basic
Indo-European mother tongue had the
same method of counting.

Counting can also be undertaken in
pairs of two as in one, two, two one, two
two, tWO WO one, two two two etc.

This can usually be used for numbers up
to ten. Some cultures in South America
have used 4-12 to feature in counting
systems while the Aztecs used a 5-20
count. These systems are indicated in
Table 1. There is a trace of 20 count in
some languages of Western Europe such
as English, French and Danish.

Value Representation Representation
4/12 count 5/20 count

1 1 1

2 2 2

3 3 3

4 4 4

5 4+1 5

6 4+2 5+1

7 4+3 5+2

8 4x2 5+3

9 4x2+1 5+4

10 4x2+2 10

11 4x2+3 10+ 1

12 12 10 + 2

13 12+1 10+ 3

14 12+ 2 10+ 4

Table 1: Representation of 4/12 count

and 5/20 count

Since many cultures have disappeared
without trace, the greater part of the
historical development of number systems
and number understanding has been lost.
Often the key to appreciating the number
systems of ancient cultures has been

of Ancient Egypt.

The Numbers of Babylon

Some of the oldest records of numbers are
in the first half of the third millennium BC
among the Sumerians whose culture was
supplanted by the Babylonians. From this

=1 W
«=n:
«W=m: .

oy i

% » 30

Figure 1a: Examples of representation of

n numbers as used In Piimpton
322 tablet: Symbols are used to establish
dight values between 1 and 89.

%u <‘" ?1 i
m «“‘ «(! ‘i‘"‘
?sss m <«

of Plimpton 322 tablet - 52:14:41:09 =
11,284,869; 03:27:31:66 = 747,115;
49:06:00:30 = 10,608,630

culture, around the time of Hammurabi in
1750 BC, surviving records provide an
insight into numeric skill and competencies.
The method of writing numbers in this
period is described as cuneifrom (Latin
cuneus - wedge) and utilises the base
number 60. What looks like a exclamation

¢ mark represents 1 and a sharp left arrow

10. Some examples of numbers are

! indicated in Figure 1a. The significant

i feature of this number system was the use
i of place notation. We very much take

i notation for granted in our Arabic number
: system. Figure 1b gives examples of this

: use of place notation. In some records,

i there is some ambiguity as to whether such
: numbers record integers or fractions as

i recorded in the Plimpton tablet 322 and

: which subsequently will be described in

: some considerable detail.

- Babylonian

- MuRtiplication and

- Division

¢ In Babylonian mathematics, multiplication
i was undertaken by means of the

{ expression:-

ab = ((a + b)*a*b?)/2

Thus as an example 35 x 22 is given by :-

i (57x57-35x35 - 22x22)/2 = 770

One clay tablet found at Senkerah on the

Euphrates in 1854 is thought to date from

¢ 2000 BC and held details of squares of

through the discovery and decipherment of | nmbers up to 59 and cubes of numbers

a single artefact - such as the Rhind papyrus © p g 32

The Babylonians undertook long division

i of integers by recognising that 7/5 could be
i expressed as the product of 7 times (1/5).

i The Babylonians established tables of

: reciprocals as indicated in Table 2.

Base 60 fraction component
Denominator 1/60 1/3600 1/216000
2 30 0 0
3 20 0 0
Rl 15 0 0
5 12 0 0
6 10 0 0
8 7 30 0
9 6 40 0
10 6 0 0
12 5 0 0
15 4 0 0
16 3 45 0
18 3 20 0
20 3 0 0
uuz:mun#m
which have terminating base 60 fractions.
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Thus the fraction 1/12 can be expressed
as 5/60 in base 60 representation. As with
multiplication and division in decimal, an
indication needs to be maintained of place
significance of columns being manipulated.
Numbers such as 7,9,11,13,14,17,19 etc. do
not produce terminating base fractions but
would be written as approximations. By
comparison with denominators between 2
and 20, there are only seven terminating
base ten fractions.

Babylonian Square
Roots

There is clear evidence that the Babylonians
had a method of calculating square roots.
This prompts a puzzle as to whether this
method represented a trial and error
approach that was found to work or reflects
a deeper insight into number theory.

In an example, we start with an integer A
and with N the largest integer such that its
square is less than A. In the example of
A=7, we can select N=2. A sequence of
integers s(j) of increasing value is
determined where
s() = 2 Ns(-1) + (A-N2) s(j-2)

In this example this becomes
s@) = 4 s(-1) + 3 s(j-2)

Where s(0) is set to 0 and s(1) to 1, the
sequence becomes

0,1,4,19,88,409,8827,41008 etc.

The actual expression giving the
approximation of the square root is:-
sqrt(A) = N + (A-N2)( s()/s(+1))

where j has a value which gives a reasonable
approximation to the square root value.

Table 3 indicates the results obtained in
determining the square root of 7.

Derived expression

r r'

2 +3(1/4) 7.5625

2 + 3(4/19) 6.9252

2 + 3(19/88) 7.0104....

2 + 3(88/409) 6.99854...

2 + 3(409/1900) 7.000201..

2 + 3(1900/8827) 6.9999719..

Table 3: Results of solution of derivation
of Babylonian square roots for value 7.

Jumping ahead many centuries, Archimedes
(287-212 BC) is reported to have stated that
the square root of 3 is given by the
relationship:-

(265/153) < sqrt(3) < (1351/780)

This is from use of the ratio terms
(896/2448) and (18272/49920) in the
expansion of terms in the series. Thus
either Aristotle had used the Babylonian
square root generator system or had
invented a comparable system. Leastways it
gives the students of the history of
mathematics something to debate - especially
if you are a Greek mathematician seeking to

demean the achievements of the Babylonians.

Various of the Babylonian tablets read like
school geometry books. One tablet number
7289 in the Yale Babylonian collection
demonstrates a value of sqrt(2) as1 24’ 51"
10" which is accurate to 6 parts in 107. It
comes complete with diagram. The short
QuickBasic programme EXAMPLE]1 indicates
the nature of the terms developed in the
process of square root calculation for values
of N less than 34.

10 REM Babylonian square roots (N<34)

15 DIM s{20) AS DOUBLE

20 PRINT "input value of number for square root:A*
30 INPUT a: IF a = 0 THEN STOP

40 PRINT "input value of N { N*N<A)”

50 INPUT N

55 IF N * N > a THEN GOTO 20

FOR jj =210

:2'N's;jj-1}¢ fa-N*N *s(ij-2)
90 NEXT jj
100 PRIN’I‘ s(jj) stjjol) rrr
10 FOR = 1707
115r8.N» (a-N'N) .
120 PRINT USING “##$ssestssssssitissny; ] +

130 PRINT USING “#H# HHEEHEMSHIN"; 1},

140 PRINT USING “HESE. BEEBBIRMEBINE"; 14 * 1}
150 NEXT jj

160 PRINT : PRINT

-

Inline 115, r# signifies double precision real number representation.

Plimpton 322

structure of the table which is now widely

i accepted - although this is still a topic of
: some debate. The table with corrected

numerical interpretation is indicated in table

i 4in the base 60 notation and consists of

fifteen lines of four columns of numbers.
Numbering the columns from left to right,

i column 1 is more likely to represent a

fraction, while columns 2, 3 and 4 integers.

This set of values contains four corrections
i which are widely agreed and terms are

indicated with * in Table 4. Column four is
acting just like an index of the lines of the
tablet.

Column 1 Column2 Column3  Column 4
1:59:00:15 1:59 2:49 1
1:56:56:58:14:50.06:15  56:07 1:20:25* 2
1:55:07:41:15:33:45 1:16:41 1:50:49 3
1:53:10:29:32:52:16 3:31:49 5:09:01 4
1:48:54:01:40 1:05 137 5
1:47:06:41:40 519 801 6
1:43:11:56:28:26:40 3811 53:01 1
1:41:33:45:14:03:45 1319 20:49 8
1:38:33:36:36 801* 12:49 El
1:35:10:02:28:27:2426 12241 21601 10
1:33:45 45 115 1
1:29:21:54:02:15 159 48:49 2
1:27:00:03:45 241 4:49 13
1:25:48:51:35:06:40 2931 53:49 14
1:23:13:46:40 56 1:46* 15
Table 4: Base 60 notation values of
corrected Plimpton 322 tablet. The 1: of
the first column is added to all term as
indicated.
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Photo 1: The Famous Plimpton 322 tablet which displays four columns of cuneiform
numbers and has been interpreted as representing geometrical relationships involving

Pythagoras theorem.

All students of the history of mathematics

are familiar with Plimpton 322. This is a clay
tablet in the G. A. Plimpton Collection at
Columbia University and is shown in Photo
1. Estimates of its age range between 1900
BC to 1600 BC - so that it could be nearly
4000 years old. It was initially thought to
record commercial transactions before O.
Neugebauer interpreted the numeric
content in an altogether different way.

With a small element of understanding of
elementary geometry and arithmetic it is
entirely possible to grasp the mathematical

The Babylonians are thought to have
been aware of the ‘rule of the right angle
triangle’ as indicated in Figure 2. This is

{ where for integer values of p and q, the

sides of a right angle triangle are given by
2pq, p>q’ and p’+q’ and relate ta,sides b, a

and c. This would be the basis of what was

later to become known as Pythagoras

i Theorem. The values in the second and

third columns can be interpreted as p*-q?
and p’+@’ for relevant values of p and q.
This holds except for line 11. So far so good.

¢ What about the first column?
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A

Cc
2pq

This corresponds to the ratio (¢/b)? if we
use the number in column one as a fraction
and add value one as indicated in the table.
The ratio (c/b) corresponds to the trigonometric
function of secant or (1/COS) of the angle at
vertex A on the triangle with reference to
Figure 2. The table would appear to be that
of the square of secants for angles between
45 and 30 degrees. The steps in angles are
provided by the set of triangles for which
the ‘rule of the right angle triangle’ holds.
There is a missing line in this sequence
between lines 11 and 12. It can never be
proved, however, that this was the intended
use of the table.

The values of angles and of term (c¢/b)?
are often reported in books, papers and on
the Internet. It is obvious, however, that
care is not being taken in ensuring sufficient
resolution in undertaking the calculations to
interpret the table.

The real surprise of the Plimpton 322
tablet is that the values of the fraction in
column one are expressed as fully resolved
to exact base sixty fractions. There is no
point in calculating the value of a given
fraction to see if it equals the value derived
from the computer from calculating the
value (c/b)?. The 4000 year old fraction is
exactly correct on paper - since the values
are base 60 terminating fractions. What we
do see, however, for six lines in the table is
that double precision arithmetic, at 15 digits
numeric resolution, demonstrates a finite
difference between the value of the fraction
and the calculated value (c/b)*. This is,
however, a limitation of the numeric
representation of our modern digital
computers and not of Babylonian
mathematics. For line three we see, for
example, that the Babylonians were able to
express the ratio (343768681/182250000) as
an exact series of base sixty fractions.

(p,q) Difference Sum Index
p-q* p+q’

125 119 169 1

64,27 3367 4825 2

75,32 4601 6649 3

125,54 12709 18541 4

9,4 65 97 5

20,9 319 481 6

54,25 2201 3541 7

32,15 799 1249 8

25,12 481 769 9

81,40 4961 8161 10

e 45 75 11

48,25 1679 . 2929 12

15,8 161 289 13

5027 © 1171 3229 14

9,5 56 106 15

Table 5: Integer values of sum and

difference for Plimpton 322 for specific

values of p and q.

If we consider this issue further, we see
that the denominator of the expression
(c/b)? has a value which is written as 4p’q?
can be expressed as a sequence of base sixty
terminating fractions. Thus for index line
seven, for example, the denominator can be
expressed as 2x2x3x3x3x2x3x3x3x2X5x5x5x5.
The Babylonians apparently did not like
irrational numbers.

For entry seven for example, a calculated
value of the term (c/b)? is exactly equal to
the corresponding base 60 fraction. If we
change a least significant digit in the fractional
expression (i.e. 01:43:11:56:28:26:41) then
the value of the difference is expressed as
2.2 ™. If we used single precision real
numbers we would not be able to show the
real accuracy of the Babylonian fractional
values. Your typical pocket calculator would
be of limited value.

The short programme EXAMPLE2, written
in QuickBASIC, indicates how inputs of values
in column 3 (sum) and column 2 (difference)
yields parameters of the triangle and a value
of (c/b)? expressed in base sixty notation.

10 REM Babylonian Fractions EXAMPLE2

20 REM look at tablet Plimpton 322

30 PRINT “Input SUM of squares term (0 exits)*
40 INPUT sum: IF sum = 0 THEN STOP

50 PRINT *Input DIFFERENCE of squares term*
60 INPUT dif: IF dif > sum THEN GOTO 30
70 p* = ({sum + dif) / 2) * .§

80 g# = ((sum - dif) / 2) * .5

90 PRINT *p = *; p#

100 PRINT *q = *; g

110 PRINT **

120 a# - pt * pt - gb * gt

130 PRINT * a = *; af

140 bt = 2 * pt * gt

150 PRINT * bi2pq) = *; b#

160 c# = p# * pt + qb * g

170 PRINT * ¢ = *; ct

180 x# = (ch,* c#) / (bt * b¥)

190 PRINT *(c/b}*2 = *;

200 PRINT USING “#. 4888380 EBBEEERRE 2027, ¢}
210 a = ATN(a# / b#)

220 PRINT * angle A = *, a * 57.2958
230 PRINT *base 60 fraction:*

240 num# = sum * sum

250 den# = bt * bt

260 cyc = 10 .

270 FOR §j = 1 T0 cyc

280 dig(jj) = INT(num# / dent)

290 PRINT dig(jj):

300 PRINT “:*; 0

310 num# = num# - dent * dig(jj)

320 numé = numé * 60

330 NEXT jj

340 PRINT : PRINT

350 GOTO 20

The discovery of the tablet indicates how
a single artefact can drastically revise the
appreciation of the mathematical skills of
ancient cultures.

Numeric Scale and
Precision

i When it comes to scale and precision of

numbers, we are basically determining a
numeric representation with calculators
or computers.

o1 (U60)  1666606666006667 E2
0ot (80 2TITITIITIIIIIG €4
00:0:1 (UB03) 4629620620626 E6
00:0:0:4 (804 7.716049382716040 E8
000001 (1805)  1286008230452675 E9
0000001 (106)  214334T080754458 E-1

The two aspects involved are digit
precision and range of exponent. The range
of exponent is not really the issue rather it is
the precision of digits in which decimal
numbers are expressed. Single precision

calculations (typically 7 digit decimal

resolution) are seen as especially weak
when set against the demonstrated
Babylonian resolution of (1/607) used in the
Plimpton 322 tablet and where Babylonians
fractions are more typically expressed as

i exact derivations due to the greater number

of factors of base 60.

Great care is therefore required in trying
to analyse ‘old base 60’ numbers since the
assumptions of unlimited accuracy in base
10 arithmetic algorithms in digital
computers do not always hold. It is a little
disconcerting that the ancient Babylonians
could write down fractional values of
numbers with a precision that many of our
modern calculating devices cannot match. Is
this progress or were the Babylonians just
fussy about numbers?

One thing to be careful of in computer
calculations, when using standard real
number representation (short) the
significance is represented to only about 7
digits though numbers can be expressed

with 15 digits of resolution.

Egyptian
Representations

The earliest Egyptian process of writing
numerals used essentially repetition of
symbols for one, ten, hundred, thousand,
ten thousand, hundred thousand and
million in a hieroglyphic system. The
representation of such numbers is indicated

in Figure 3. The hieroglyphs were written

from right to left, and in this way it didn’t
matter which way the symbols were written,
there was no place significance as used
today in Arabic numbers or in the
Sumerian/Babylonian system. There must
have been a temptation, however, to write a
single character for 1000 as an approximation
rather than write a true value of 999 which
would have required 27 characters.

In time this system of repetition of basic
units of numbers developed to pne of

i encipherment - the process of assignment

of an individual symbol to a more complex
number. Such hieratic forms were
developed for numbers up to 1000.

The Rhind papyrus was purchased by the
Scottish Egyptologist A. Henry Rhind in
Luxor in 1858 and is shown in Photo 2. The
papyrus is about 6m long and 30cm wide
and is thought to be written by the scribe

Ahmes as a copy of a document some 2000

years older. The papyrus itself is something
like a *how to’ guide to basic arithmetic.
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1
G 100
1,000
10,000
<C> 100,000
Figure 3: Representation of Egyptian
Numeric notation (hieroglyphics)
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Another famous papyrus, the Moscow
papyrus is shown in Photo 3.Taking a stroll
down history, it is instructive to see how the

Ancient Egyptians would multiply 43 and 67.

The series of terms would be written of
equivalent yalue:-

67
134 *
268
536 *
1072
2144 *

N == 00 DN
SN

= 2881

where the indicated terms (1, 2, 8 and 32)
which add up to 43 are totalled. This looks
very much binary arithmetic - multiplication
by two. Its equivalent in binary
representation is moving a binary number
one place to the left. This concept was
extended to dividing numbers - say 67 by 8.

A column of values would be written to
represent:-

® BN~ E®

gw.—oo.uow.—
[\«

"\‘af

— —am e

where /8 represents the fraction 1/8.

The numerator value of 67 is given by

adding 64, 2 and 1 in the right column
¢ which is equivalent to 8 + 1/4 + 1/8.

If we want to divide 171 by 12, this

i method provides a solution but indicates a

problem:-
8
/4 3 *
2 6
1 12
2 24 =
4 48 =
8 9% *

By luck the division yields a value 14 +1/4.

If the number had been 174 we would have
i 10 have added additional fraction values that
i would reduce to unit values as indicated:-

/121 i
/6 2 e
/4 3 *
2 6

1 12

2 24 =
4 48 =
8 9% *
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Photo 3: The Moscow papyrus.

This gives a value of 14 + 1/4 + 1/6 + 1/12.

Using these basic techniques the Ancient

¢ Egyptians could correctly calculate
i expressions as complex as:-

2/3* (16 + 1/56 + 1/679 + 1/776) x(1+
122 + 1/7)

Egyptian Fractions

The concept of division provides a good
i introduction to the world of Egyptian

Fractions. We are perhaps familiar with the

i expression :-
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1R =1/R1+ 1/R2
as describing Resistors R1 and R2 in parallel.

The Egyptians would express a given
fraction as the sum of a series of unique
fractions with unit numerator. Thus the
fraction 2/7 would be written as 1/4 + 1/28.
As a niche in the study of ancient number
systems, there are groups who still study the
significance of the use of Egyptian fractions
in solving problems in modern number
theory.

Ancient Greece and
Rome

The Ancient Greek system essentially used
27 characters to describe numbers up to
9999. The initial sequence of characters,
based on the 24 letters of the Greek
alphabet with some exotic additions
described 1,2,....9, 10, 20, ....90, 100, 200 to
900. The comma was used to indicate a
character describing 1000, 2000 etc. A dot
could be used to indicate a scale factor of
10,000. This method of recording data was,
however, of not much use in undertaking
serious arithmetic.

The Greeks, however, tended to focus
more on abstract mathematical thought
than the very practical arithmetic of the
Egyptians. The greater part, however, of
Western mathematics has grown out of the
legacy of mathematics left to use by the
Greeks.

The Roman system had been derived
from the Etruscans, with letters I, V. X, L, C,
D and M representing 1, 5, 10, 50, 100, 500,
1000. Symbols had also been used to
describe 5000, 10000, 50000 and 100000.
The significance of such a system is that it
was probably used as a means of recording
numbers rather than undertaking the
calculations. Most of the hard mental effort
of calculating was probably done using
counting boards where counters would
signify numeric values.

Hindu Arabic Numerals

The most significant development, in
number representation, was that of Hindu-
Arabic numerals.

The core language of Sanskrit in use
around 2500 BC had incorporated within it
a basic decimal system with terms for
numbers 1 10 9, 10, 100 and higher powers
of ten. By about the 3rd century BC the set
of Brahmi numerals as indicated in table 7
were in common usage.

implied. Thus numbers up to 9999 could be
represented from a selection of only 20
different symbols. This system further
developed and around 570 AD the ‘Arabic’
system of numbers was in use within India.
The migration of this system out of India
probably took place around 662 AD and
with it first being assimilated by the Arabs
who had no number system of their own. It
is known that in 773 AD an Indian brought
some writings in Astronomy by
Brahmagupta to the Court of Caliph Al-
Mansur in Bahgdad. After having studied
this work it was Al-Khwarizmi the-
mathematician who first described the use
of the Hindu system, and subsequently
Europeans began to access this information
through Latin translations. The oldest
mathematical European manuscript is the
Codex Vigilanus from about 976 AD which
contains the digits 1 through 9 but no zero.
Spain with its Moorish occupation at this
period, was an interface between cultures
which allowed the passage of the Hindu
system into Western culture. The most
important books in Latin describing the

Arabic-Hindu system appeared in the 12th

century.

We take our number system very much
for granted with its implicit use of place
notation. It was a very difficult leap to take
in those times and in fact there are many
indications that there was a period when
Roman and Arabic were all mixed up within
the representation of a single number.

The close trading links between the states
of Italy and the Arabs around this period
was a further factor which increased the
acceptance of the Arabic number system.
Leonardo of Pisa (also known as Finonacci)
around 1200 AD was to study the Arabic
system extensively and conclude that it was
a superior system. It took some 500 years,
however, from the first awareness of the
system within Europe to its firm acceptance.
The rest, as it were, is history.

Mayan Numbers

The Mayan culture, unlike that of the Greek,
Egyptian and Babylonian cultures was a
living culture when it was first encountered
by the Conquistadors around 1524 AD. The
toppling of its power structure and
wholesale and deliberate destruction of its
culture caused a great deal of value to be

lost. Also, while archaeological efforts have

been primarily directed towards Indo-
European cultures, serious study of Mayan
culture and its system of counting and
mathematics is fairly recent.

[ o0 00 0000 mmmm
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Figui : Representation of the Mayan
numbers 0 through 19.

UNITS 1 2 3 4 5 6 7 8 9
TENS 10 20 30 40 50 60 70 80 90
HUNDREDS 100 2x100 3x100  4x100  5x100 6x100 7x100 8x100 9x100
THOUSAND 1000  2x1000....

Table 7: Description of the Brahmi number system in use around 300 BC.

Numeric representation here used a
‘composite’ approach. Individual digits were
defined and in addition individual symbols
for the sequence 10, 20,30,...90. For
counting ahove 100, two symbols, one for
100 and one for 1000 were introduced and
used with place significance so that in this
approach a number could be written (2) x
(1000) + (30) + 6 for 2036 where if no
term for hundreds was included a zero is

The number system of the Mayas was
essentially vigesimal - to base twenty. Figure
4 depicts the basic representation of
numbers between 0 and 19. This was
achieved by using only three symbols - for
zero, one (a dot) and five (a horizontal bar).
Numbers were typically written vertically
and with place notation. Zero was
specifically designated with a unique
symbol. Two separate ‘type’ of numbers,

however, can be identified - the
mathematical count and the calendric or
‘long count as indicated in Table 8.

Digit Position Mathematical Count Calendric Count
2 2020) 220)
3 400 (2020) 360 (1820)
4 8000 (20:20:20) 7200 (182020
5 160,000 20202020) 144,000 (182020:20)
Table 8: Place significance values of
Mayan count systems

We can represent numbers the decimal
numbers 64404,146849 and 122074 in the
Mayan mathematical count representation
as indicated in Figure 5.

The Mayan system of numbers provided a

i convenient means for recording numbers

for everyday practical reckoning. Adding
numbers was especially simple and

E straightforward. A series of glyphs were also

associated with the numbers 0 to 19.

The most important use of such numbers
systems, in particular the ‘long count’
system was in calendrical/astronomical
observations. As studies of archaeological
records progress, deeper insight is being
provided into the processes of such
astronomical observations. Observation of
the planet Venus was of particular
importance, and exploits of war and
sacrifice were apparently linked to Venus’s
path in the sky. Such observations identified

a Venus/Earth cycle of 584 days and with a

longer cycle of 2922 days involving the
position of the earth, Venus and the stars.

It has been suggested that the Mayan
‘long count’ 360,7200,14400,2880000 etc.
could be related to the Platonic Year, the
period of 25920 years for a complete
precession of the equinoxes. Some
researchers are trying to link ‘important
numbers’ of the Maya culture, Ancient Egypt
and Babylon to indicate a shared or
common basis for systems of numeric
representation.
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Xxx
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(64404) (146849) (122074)
Figure 5: Representation of numbers in
Mayan notation (mathematical count).
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Figure 6: System of Chinese reckoning blocks.

harnessed to speed up
number processing. This
aspect, however, is almost
completely lacking when we
use computers and calculators
to do the reckoning.

The Role of the
Abacus in
Counting
Systems
It is possible to distinguish two
main divisions of number use
and development. One level
related to commercial, market
place transactions while the
other related to more abstract
mathematical thought and
astronomical reckoning. We
are familiar with the abacus as
beads on columns, but
counting by means of counters
such as pebbles can be traced
to the very dawn of history. The
word abacus in fact is derived
from ‘abax’ meaning flat
surface. Even the word
calculate is derived from the
Latin ‘calculus’ meaning pebble.
Pythagoras is credited with
introducing the abacus into
Greece which led to its
subsequent uptake throughout
the Roman empire. But it is
not readily appreciated just
how strong an influence the
abacus/counting board would
have on western culture. A
typical Roman counting board
is indicated in Figure 7 and
displays the number 2862.
Counters cast between M
and C (1000 and 100) would

Chinese Number Systems

There is generally less information available
on Chinese number systems. The basic
division of knowledge is between the
reckoning devices such as count boards and
the written text of numeric representation.
It is likely that these two activities were kept
relatively separate between the marketplace
and the intellectualliterate class of China
and this division is also characteristic of
many parallel cultures. One approach used
in counting was to use so called reckoning
blocks, as indicated in Figure 6, where these
can be considered numeric tokens used to
represent numbers. The Chinese numerical
notation was derived from these reckoning
blocks but did not facilitate calculation. Its
role would have been possibly comparable
with Roman letters used to record an
arithmetic result. The basic arithmetic
system was based on factors of ten. In China
the modern abacus was developed from
about 900 AD. In the orient, the modern
abacus is still used to great effect in
undertaking highly complex calculations.
Proficiency tests in Japan during the
1960's, for example, required the adding of
ten sets of 15 numbers, each up to 10 digits
long, in 10 minutes. In the use of the
abacus, properties of numbers such as
symmetry and complimentary values are

imply a value 500 and with 50
and S being also implied in mid lines.
Numbers to be added would be represented
side-by-side and the counters amalgamated
from the units upwards. There were rules
for subtracting multiplying and dividing.

i When a value was determined, it was

recorded as the number of counters on the
lines of the counting board. The real
arithmetic was not done by manipulating

the written number.
Western Europe used this same method

of counting board arithmetic widely until

the 16th century though it was the French
Revolution that would ultimately rule it out

of favour. The term Chancellor of the

Exchequer relates to the use of a large

calculating table - the exchequer - which

probably went out of use around 1783. The

i counters used to signify value in such a
i systemn were known as jettons. It is only

relatively recently, therefore, that ‘counting
house’ methods have been replaced by
book work using Arabic numerals.

Summary

It has taken quite some time to credit
ancient cultures with sophisticated numeric
skills. The example referenced in the
Plimpton 322 tablet, when interpreted with

¢ double precision arithmetic shows that the

Babylonians could compute with this
accuracy or better around 4000 years ago. It
is likely, however, that just as the last 150

i years has witnessed a development in

understanding such systems of records,

even more rapid progress can be made

using modern computers to decipher such
records with caution and an ample measure

of respect.

There is great curiosity, however, in
revisiting ancient concepts of numbers since
mathematics is itself a form of universal
language which can pass from one culture
to another. So in our highly numerate age, it
is surely useful to obtain a sense of
perspective in the way in which we use
numbers now and how also previous

¢ cultures used them. This could even add a

level of interest in acquiring numeracy skills.

Further Reading

The Book of Numbers. John H. Conway
and Richard K. Guy, Springer - Verlag,
1996.

The History of the Abacus, J.M. Pullan,

Hutchinson & Co., 1968.

Advanced Abacus: Japanese Theory
and Practice, Takashi Kojima, Tut
Books, 1980.
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Figure 7: Roman style abacus with example of adding 1382 and 3134.
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orldwide trade and access o

the Internet has grown at an

average 30% to 40% during the
past ten years. A global standard for
secure pavments has become vital, and
SET, a secure electronic transactions
protocol must evolve, improve and become
operational to meet this challenge.

e-commerce in industry currently

accounts for US$30 billion of business,
with predictions for 2001 ranging
between US$100 to US$600 billion. Visa
International has predicted its share of
consumer commerce on the Internet will
grow dt a rate of approximately 67% over
the next five years and expects the share
of virtual payment card usage to pass
‘real’ existing volumes in a matter of
years.

SET, seeks to reinforce trust in global
payments through the creation of an
authentication process between and for
the customer, merchant and bank. SET
will therefore secure the banks' place in
the virtual world as part of the payments
chain. To understand SET, it is crucial to
understand what may underpin the new
order in the imminent revolution of
payment relationships.

In its current form, SET is a PC
keyboard-based payments protocol for
clectronic commerce used to secure
credit transactions. The protocol was
developed for magnetic stripe card
usage over the Internet by MasterCard
and Visa in conjunction with industry
organisations including GTE, IBM,

uiler

With widespread concerns over Internet security,
bow are the financial associations addressing
the problem of credit card usage?
Michelle Grieg investigates

Microsoft, Netscape and Terisa.
SET seeks to make the system secure
through the use of digital certificates and

Microsoft

WIHILKE [0 YOI WANT 10 . TIMIAY?

signatures. These digital certificates
validate the identities of both the
cardholders and merchants participating
in transactions via the web, combined
with the encryption of individual card
numbers.

Amex and JCB joined Visa and
MasterCard in
December 1997 to
form SETCo. to
promote the use
of SET. Visa used
its first branded
digital certificate
over the Internet
in the first quarer
of 1997 using
IBM software, and
VeriSign
certification.

SET transactions
are treated as if
the card holder is
physically present
The SET protocol
uses a longer
encryption key for data
than most software and issues customers
with digital certificates. This is a fraud
deterrent as a potential fraudster must
know the user’s credit card number and
associated digital certificate to complete
the SET transaction. SSL is an alternative
standard using encryption and firewalls,
but one which cannot identify users as it
does not use digital certification. SSL is
treated as a cardholder not present
transaction.

Not Without Problems!

Since its inception, SET has been beset
with problems. Many CSPs (common
service provider) see SET as a dying

standard or one that will have to change
radically in the future, and that SET is
only around due to the huge financial
backing of the associations.

These charges are rebuffed by those
in favour of or with a vested interest in
SET, who claim SET is commonly
misunderstood. Steve Hertz, SVP of
Consumer Electronic Commerce at Visa
International claims, “There is a probability
that 99% of the time when we get 4
negative comment coming back it is due
to people not getting the facts right.”

Alan Clark, executive for Internet
payments at IBM, points out that now
the protocol has evolved it has become
more flexible to implement. He argues it
is the inherent flexibility of SET that has
allowed it to silence most of the earlier
criticism. He offered the analogy, “IBM’s
first implementation was to the letter of
the protocol to validate SET itself.” This
rigid conformity to the letter of the
protocol has since relaxed as time has
redefined necessity, “When you move
into a new neighbourhood, and you are
not sure what to expect, you put ten
locks on the door. Now, as you become
more comfortable and familiar, you may
only have two locks on the door.”

A recent industry survey found the
SET protocol has limited support among
service providers, with products based
on the SET specification criticised as
being excruciatingly slow with
little, if any, client support.
Strategic analyst
Datamonitor has

published research
showing merchants
found SET to be too
complex and expensive.
The transaction process
requires many players to
sign off and verify, thus
causing delays.

Recent research
findings by the Gartner
Group rebuff this claim.
The study methods

deployed volume
modelling over time,
comparing SSL and SET in
three different environments whilst
seeking to normalise conditions of
testing without making allowance for
variable modem speeds, differing
efficiency of individual PCs or network
problems. The report concluded that
SET, in isolation from influencing
variables, outperforms SSL in multiple
transactions, a result backed by IBM's
trial evidence.

Alan Clark claimed retailers’ hesitant
attitude toward SET is due to naive
ignorance or to basic cost issues,
claiming in the long run, the cost of
automation is higher than the real costs
of running SET.
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Too Complicated?

SET is currently in trial stage across most
of the globe. Europay International
receives a new request to register for SET
every ten days, and is poised to roll-out in
Germany and Eastern Europe. China has
also voiced support for the protocol.
However, SET is perceived to be
endlessly bogged down in trials. Steve
Herwz concedes trials are an inevitable
part of the process: “An institution doing
4 large roll -out needs to be sure that the
product is interoperable before
distribution. But in Japan several months
ago, 150,000 CDs equipped with SET
wallets were distributed to customers.
Those figures are more than a roll-out.”

SET is the only current effort at a
global international standard that offers
any degree of interoperability. However,
some software companies have claimed
SET is a complicated specification to
develop, and concern from vendors over
interoperability fears has led SETCo to
launch month-long festivals for software
vendors and merchants several times a
year. It is widely predicted that e-
commerce will prompt the first major
application of smart cards in the US. But
the card’s crucial role may be more for
authentication purposes than as a
payment tool.

AMERICAN

EXPRESS

SET 1.0 already supports smart cards
due 1o a facility in the software which
provides an extension. This extension is
utilised in the convergence of e-Com and
C-SET. It was also used when Certicom,
GlobeSet, MasterCard International,
Mellon Bank, SETCo, Schlumberger, the
US Treasury Financial Management
Service and the Bureau of Engraving and
Printing completed their first smart card
SET trial on the Internet in July 1998, at
the E-GOV conference in Washingtom DC.

SET version 2.0 is currently in
development and will be trialed later this
year. The new version will be more
closely defined for smart cards, but will
still be PC based. SET is primarily a PC
application, which begs the question as

technology develops, will SET be
rendered obsolete?

Rather than being stagnant, SET is
likely to develop and integrate with set-
top boxes and GSM phones. Alan Clark
claims it to be an evolutionary process, a
view backed by Hertz, “ET is transport
neutral, 50 it can be put anywhere which
has the’capability and capacity for the
software. In this sense SET is portable,
not PC based.” At the time of writing, no
set top box vendor has formally adopted
SET, but, as Hertz claims: “It is just a
matter of time.”

Cryptography and
Digital Signatures

In cyberspace we are all anonymous, so
even with SET to authenticate Internet
transactions, it is still necessary to prove
we are who we claim to be. For electronic
commerce to achieve its full potential, it
must adhere to the same levels of privacy,
integrity and trust that traditional
business practices enjoy. The digital
certificate is the obvious immediate
solution operating as a virtual corporate
identification badge.

To work, digital payments must incorporate:

@ Privacy.

e Authentication.

® Integrity. (Once a transaction is signed
it must be protected against
tampering and forgery.)

e Nonrepudiation. After a transaction
has been made, it cannot be revoked.
Neither party involved in the
transaction can deny their role in the
exchange.

e Support of the legal system. A digital
signature on a document must carry
the same weight in a court of law as a
written signature.

How a Digital Signature
Works

A digital signature is a kind of electronic
stamp that can be appended to virtually
any form of electronic transaction, fitted
with its own tamper resistant seal using
cryptography. It typically holds
information such as name, address, a
validity period, a unique serial number
and identifving information about the
Certification Authority (CA). Digital
signatures can also be used to ensure the
integrity of an electronic transaction. A
digital certificate is issued in conjunction
with a particular pair of encryption keys.
The private key is used to create a digital
signature, a unique coding of the
message, that can only be decoded using
the corresponding public key. If the
message is altered after it has been
signed, the recipient will know.

Digital Certificates

Digital Certificates tell us the identity of
the sender of the information. Before the
exchange of data, each user will wish to

authenticate the identity of the other
party. Consumers need to know what and
with whom they are dealing.

To create a digital certificate, the CA
creates a hash of the holder’s identifying
information and the public key, encrypts
the hash and appends it to the identifving
information. If the identifying information
or public key contained in the digital
certificate is changed in any way, the
certificate will fail validation.

To check the validity of a digital
certificate, the recipient recalculates the
certificate hash using the same hashing
algorithm on the certificate holder’s
identifying information and public key as
it was received. The original certificate
hash is decrypted using the CA's public
key. If the recalculated certificate hash is
the same as that of the decrypted
certificate, the certificate is valid. The CA
keeps its private key secret, and its digital
certificate provides a reliable means of
authenticity,

The Certification Authority issuance of
certificates means validation of vendor,
supplicr and customer. When the
procedure is adhered to properly and by
all involved, it is difficult for the hacker to
invade the system.

Cryptography

Cryptography uses a mathematical
function, an algorithm: to encrypt and
decipher messages. For example, a
simple algorithm may replace each
character of text by skipping three letters,
therefore A becomes E, B becomes F, and
SO on.

There are two types of encryption algorithms:

® Symmetric - Using the same key for
encryption and decryption.

® Asymmetric - (public key) requires the
use of two related keys, one for
encryption, and one for decryption.

In a public key encryption, information
encrypted can only be decrypted with its
corresponding private key. These are
intended for personal use and need to be
securely stored on a computer or a
hardware token, such as a smart card.

Public Keys can be shared either by
making them available on an Internet
server or by sending them to partners
during the transaction.

Public Key Infrastructure (PKI) is used
to protect the privacy of the transaction.
By receiving an order, the merchant can
give the consumer a copy of their key to
decrypt the information, and, as long as
the merchant keeps his key private and
secure, the message will be secure,

VISA
B i
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Dr. Pei An describes a simple, low-cost solid
state sound recorder.

B

Pin 87 65 4 3 21
Connector
Figure 1.  PT8820 20sec sound

recording module showing pin numbers.

X

cc LED

I/O device +

I/O device - —I
+ 2
- 4.5V 106V REC PLAY GND
Figure 2. Typical connections for PT8820. Speaker is 8Q.

T-8820 is a 20 seconds solid state
Psound record/replay IC, but unlike

other digital sound record/replay
devices that involve an A/D converter, D/A
converter and digital data memories, this
device uses an analogue flash memory
technique to record sound. Additionally,
the sound is retained after the power supply
is removed, and recording cycles are in
excess of 100,000 times and data retention
is 100 years!

It is so simple to build a complete sound
recording and replaying system. It requires
two switches (one for recording and one
for replay), one LED to indicate the state of
recording and one speaker (8€2). The
speaker produces sound as well as acts as a
microphone during sound recording.

The PT-8820 module measures just 20 x
18 x 2 mm, and requires a power supply
rated at 4.5V to 6.0V DC. In record and
replay modes, current consumption is
typically 25mA, but in idle mode this figure
drops to a very small 1uA.

[« <IN o NRV N N T S

PT-8820 Module

i The PT-8820 module is shown in Figure 1.
i The module uses a PT-8820 IC and a

¢ number of surface mount devices. There

are eight pins on the module. Pin pitch is
i 0.1in. The following is a list of what each

i pin does.

Pins Functions

Audio line in

Speaker (Negative)

Speaker (Positive)

VCC (4.5 to 6V DC)

Ground

Recording (low active)
Recording LED (Low to indicate)
Replay (low active)

A typical connection for the module is

shown in Figure 2, consisting of an LED,
i two push-to-make switches, one speaker
i (8-1692) and a battery pack (4.5-6V)

Pressing REC button continuously

causes the module to record sound. Users
cannow record speech via the speaker.
While recording is in progress, the LED
illuminates. Recording is terminated either
by releasing the REC switch or if the
recording time exceeds 20 seconds.

Toggling the PLAY button once (press
PLAY switch and then release it) causes the
modaule to replay the recorded sound. The
sound will be replayed from the beginning
to the end. To stop it playing, Toggle the
PLAY switch again. If the PLAY button is
pressed continuously, the sound will be
replayed again and again.

RMS value of the injected signal should
be adjusted in order to get the best result.
When the module is neither in recording
mode nor in the replay mode, it is in the
idle mode (battery saving mode). In this
mode it only consumes 1A current.

To obtain the best recordings, a
microphone can be used. Such a circuit is

. shown in Figure 3. Alternatively, audio

signals can be directly injected into the
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. Inside the PT-8820 IC

! The internal block diagram of the IC is given

in Figure 5. During recording, Pin 7

i becomes low, which illuminates the LED. If a

10k i speaker is used to record sound, the signal

30k ez 1 generated by the speaker is feed into the IC

{1 il Line in i via the bi-directional I/O control for sound

i recording. Recording starts when Pin 6 is

100k i pulled low. Recording is terminated either

i after 20 seconds of recording or after that

I I V% ) PT8820 i Pin 6 becomes logic high. Replay starts when
Uy ¢ Pin 8 is pulled low. The bi-directional I/O

Microphone control is in speaker mode. During re-play,

6| sound replays from the start of the sound

REC ¢ record.

Figure 3. Using microphone for recording sound. Technical support

i The single-chip sound recorder IC is
i available from the author at a price of £8.50
module through Pin 1 (see Figure 4). The : from a computer or from a digital circuit. i including postage and packing. Please direct
RMS value of the injected signal should be | Another application is a remotely any enquiries to Dr. Pei An, 11 Sandpiper
adjusted in order to get the best results. controlled audio warning system. A suitable : drive, Stockport, Manchester SK3 8UL,

: message can be replayed under the control | Tel/Fax/Answer: 44-(0)161-477-9583. E-mail:

H 3 . of a remote controller. i pan@intec-group.co.uk
pplication Ildeas :

The basic circuit of a simple 20 second
message recorder and player is shown in
Figure 2. Holding the REC button will record
sound. Toggling the PLAY button will replay sound. |

The circuit can also be used as a doorbell. ! PT8820
Unlike the conventional doorbells that only
give a sound of chime or play a piece of music, 100nF
this doorbell plays a speech you recorded.

s 1
It can be used as an audio reminder. A I/P O I I Audio Line in

1k

+

10k T 22pF

100nF

— g
|

particular application is that it reminds you

of a2 number of things to do before you

leave your house. In this case a magnetic

reed switch as used in home security :

systems is used to replace the push-to-make

button. :
PLAY input is active low. Instead of using a Figure 4.  Using audio iine in.

switch, it can be connected to a digital output :

Line in e . Sample
Amplif Clock
1 mplifier Filter & hold
AGC |—| Pre-amp Filter MUSILEl Memories
read & write
4 3
vV .
ce Power Speaker Bi- I/O device +
GND 5 Amplifier directional
1/0 control
I/O device -
) 2
Controller [
7|1 6| 8
LED REC PLAY

Figure 5. Internal layout of PT8820 IC.
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Mark lﬂammonds )f BP Solaréx looks at how we are
un’s rays td produce electricity.

“ hannessmg the

s we know the sun is responsible for
Amost of the earth’s energy in one way

or another. Plant photosynthesis
provides the basis of our fossil fuels such as
coal and oil. At the same time heat from the
sun is again indirectly responsible for other
common forms of renewable energy such as
wind and wave power. Solar power, in its
accepted working definition, is the supply of
energy directly from the sun. It is made up
of two very distinct technologies, solar
thermal and solar electricity. The first is
based on the principal of using the sun’s
direct heat energy, and is most commonly
used for supplying hot water for houses and
swimming pools. It is solar electricity with
which this article concerns itself. This is a
technology where the light from the sun is
converted directly into electricity - the
process known as photovoltaics.

The Past and Present

Despite its rise to prominence in the
1970s and 1980s. this industrv can trace its
origins back 150 years. The actual
photovoltaic effect was first noted over 150
years ago by Professor Becquerel. He
observed a light dependent voltage between
two electrodes immersed in an electrolyte.

/)

Albert Einstein united these threads with his
theory of the photoelectric effect in 1905
which proposed the existence of the light
photon (for which he received the Nobel
Prize). Further practical application of this
work had to wait until the acceleration of
the space programme during the late 1950s.
From there the industry has grown in leaps
and bounds.

During the mid to late seventies, major
improvements in material processing
techniques resulted in cheaper, more
efficient solar cells. This coupled with
improvements i.e. reductions in power
consumption in telecommunication devices,
provided the necessary spur for the
adoption of solar as a viable energy source
for terrestrial applications. This time aiso
witnessed a dramatic rise in conventional
fossil fuel prices and the realisation that one
day they would be exhausted. This gave a
fresh impetus to the research and
technology being undertaken in this area.

As further improvements in cell processing
continued throughout the late 1970s and
early 1980s, resultant cost reductions have
made solar power an economic proposition
for an increasing range of applications.

At the moment solar is not commercially

viable on an economic stand alone basis for
either peak or base load electrical
generation. The best technology produces
electricity at something like double the cost
of conventional sources for peak demand.

Technology is advancing and with
appropriate public support and investment
it is believed that solar will be competitive in
supplying peak electricity demand within
the next ten years.

How Does It Work

At its simplest, the solar cell works like a
diode. Silicon is intensely refined to remove
all the unwanted impurities. Silicon has
been the material so far by choice since it
has low electrical conductivity because
virtually all the electrons are immobilised in
bonds. By adding a known amount of an
impurity like boron, part of the silicon
becomes what is known as p-type. The
conductivity increases as boron introduces
charge carriers which are positive. These are
not electrons but gaps or ‘holes’ where
electrons are expected to be in the bonds of
the crystallograpghic structure. A layer of
phosphorus doped silicon is added to the
cell. This is known as n type silicon meaning
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the main charge carriers are negative electrons
as in most metals.

The interface between the two surfaces is
known as the p-n junction and is the key
part of the solar cell. The charge carriers at
the interface between the regions combine
cancelling each other out. However, the
charged dopant atoms cannot move as they
are locked within the crystallographic
barrier.

Light is made up of very small amounts of
energy called photos. When a light photon
is absorbed by a solar cell it passes its
energy to an electron in one of the bonds.
The electron is released from the bond in
the structure and becomes a charge carrier
free to contribute to electrical conduction.

Where that electron was now becomes a
‘hole’ which is effectively positively charged
and can also contribute towards electrical
conduction.

The cell is designed so that most of the
photons generate carriers (pairs of
electrons and holes) in the junction. Due to
their closeness the electrons move away
from the boron into the junction and
towards the surface, while holes move away
from the surface towards the bottom. When
the solar cell is connected in a circuit, with
a grid on the front of the conductive metal
and the back, there is a flow of electric
current (effectively electrons travel from the

front of the cell to the back where they
recombine with holes).

The early work by Becquerel used Selenium,
and it wasn’t until 1954 that the present
dominance of silicon began as the major
raw material for solar systems. Silicon (in its
many forms) is the second most abundant
element on earth, its most well known
manifestation is sand. Availability combined
with high light to electricity energy
conversions made it the predominant
industry raw material. Future work on
reducing the price of solar energy
concentrates on this area of solar cells,
these being the most expensive component
of a solar system. This holds the secret of
increased energy conversion efficiency of
sunlight into electricity and at the same time
improving manufacturing costs.

To withstand the harsh environmental
conditions that they operate under, the cells
are laminated between a layer of special
high transmission glass and weatherproof
plastic, commonly Tedlar polyester Tedlar
(‘Tedlar’ is a Dupont trade mark). Silicon
cells have an inherent voltage of about 0.6V
DC open circuit. On their own, this is too
low to power most items, consequently,
they tend to be electrically joined in series
to give higher workable voltages. They are
also very fragile, so the cells are sandwiched
between special high transmission
toughened glass on the front, and an
impervious tedlar/polyester/tedlar using
Ethylene vinyl acetate as the bonding
material in a lamination process. Consumers
consequently buy the products as complete
solar modules rather than individual solar
cells. These tend to be packaged as 32 -36
cells into a solar module typically up to
1.2m x 0.6 which can give nominally 12V DC
and 75W under industry standard test
conditions. These test conditions are
1000W/m™ insolation (light), temperature
25°C and air mass 1.5 (latter derates for the
effect of light passing through the’
atmosphere).

To get the most from the panels they

should face the equator
which for U.K. readers is
south. There is some
reduction in output when
orientated from south but
this only becomes
significant after about 60°. If
left fixed, the panels should
be fixed at about 55-70°
from horizontal if
maximising output in winter
and 2040 if maximising in
summer or for most
outputover the year.
Maximising in winter is
obviously important if the
same electrical load is
required every day.

Before continuing it is
worth mentioning the
material gallium arsenide.
This currently offers the
highest efficiency of all
current cells. However, due
to its high price its use has
been restricted to satellite
applications. The key
material used by the
photovoltaic industry today
as it has been for the last
twenty years is crystalline
silicon solar cells. The
starting material is the
lower specification silicon
produced by the
semiconductor silicon
industry. The silicon industry is a volume
dominated industry and it is only now that
the volume is justifying manufacturers such
as Kawasaki in Japan to look at setting up a
solar grade silicon wafering plant.

There are three current ways of utilising
this technology, monocrystalline , cast multi-
crystalline silicon or ribbon multi-crystalline
silicon. The first two are sliced into wafers of
about 125mm square and 350um thickness.
This material has enabled relatively high
stable conversion efficiencies typically 13-
15% compared to other semiconductor
materials. Monocrystalline is typically 1%
more efficient on a like for like area than
multicrystalline The reason for different
manufacturers going different routes has been
dictated by the supply cost situation. Source
material for monocrystalline silicon has
traditionally been available in higher volume
from the semiconductor industry. Multi or
polycrystalline has had less wider uses in the
semiconductor industry and consequentially
been produced in lower volume.

Work continues, to go into this technology
and it is estimated that there are still major
volume cost reductions to be had here.
Studies such as the MUSIC FM project
under the EC Apas program have shown it is
possible to reduce by classic economies of
scale (i.e. higher purchasing power, more

.efficient automation etc.,) costs to 1 ECU per
" Watt peak i.e. over 80% less than current

coéts, that is about 70p per Watt peak.

Silicon cells are made as thin as
practicable for cost reasons, yet are still
between 200 and 350um thick. Considerable
research goes into the saws used in cutting
the silicon into cells, due to the high cutting
losses. The thinner the saw, the less the
losses and therefore the cheaper the cell.

Later there will be a brief summary of new
materials being evolved for this industry.
The crystalline silicone industry continues
to evolve. Two such examples of how BP
Solarex is extending this technology is the
use of laser grooved buried grid (LBGD)

cells and concentrator systems.

The first process, pioneered by Professor
Martin Green at the University of New South
Wales, uses a laser buried grid process
(IBGD) instead of a screen print to form
the front contacts which collect the
electricity. In a conventional cell, electricity
grid lines of silver based alloy are screen
printed on the front of the solar cell as the
front ‘collector’ of electricity. This has the
disadvantage of as well as collecting the
electricity it also shades part of the cell from
photons of light energy.

Using a laser, these grid lines are grooved
in the top of the silicon cell and the
collecting grid buried in the surface. This
reduces cell shading and makes it possible
to make greater collection enabling
efficiency of 16-18% to be obtained. It has
the additional effect of generating greater
levels of power in regions with poor light
levels such as Europe. Whilst very seasonal,
a report from the Energy Technology
Support Unit on behalf of the Department
of Industry confirmed photovoltaics had the
potential to provide up to 2/3 of the UK.
annual electrical requirements.

Those who remember the James Bond
film Man with the Golden Gun will recognise
the next big potential technology
opportunity for solar. Here using mirrors,
light is concentrated on specially modified
cells with additional heatsink protection
This offers the potential to get more output
from the same area. The negative aspects of
this application is that there is a greater heat
generated which conversely reduces output.
Again starting with high efficiency processes,
such as the laser buried grid design, and
careful attention to heat dissipation, this
concentration technology can actually be
utilised as a practical saleable product . This
will have a key role to play in utility line
extension projects in the tropics where
there is good direct light. On a large scale
this technology offers cost and land
utilisation benefits.
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The Benefits

Enough of the present. Where is this
technology going and how is it getting there ?
To understand this it is best to remember
the benefits of photovolaics.

Firstly, as a renewable energy source it is
environmentally benign. Once manufactured
and producing electricity, it does not put
into the atmosphere gasses such as carbon
dioxide - the natural by-products from fossil
fuel plants which lead to global warming.

Photovoltaics require no fuel and minimal
maintenance (usually simply cleaning). As
such a big use of this technology to date has
been locations such as marine navigational
aids, telecommunications repeater sites on
mountains, where it is very expensive and
difficult to bring in fuel for alternative power
supplies.

Solar produces no noise when operating,
and providing it has access to light, will
generate electricity. This enables it to be by
far the most appropriate renewable
technology to be used in the urban area.

Markets

To understand the technology and where
it is going it is necessary to understand the
markets.

The present PV market is characterised by
a fairly high and stable increase of over 15%
per year. As at today, the annual solar
module production is estimated to be about
110 - 130MW - still only very small in
comparison to conventional power station
output but growing fast. But, whilst costs
have fallen seven fold since 1981 it remains
an expensive technology.

So how can the market be broken up and
where is the growth coming from? There
are several ways to look at market segments
for solar, but one of the more common ones
is the five key areas:

telecommunications

rural infrastructure

consumer

grid connect

specialist segments such as navigational
aids, cathodic protection ( a process
whereby passing a small amount of
electricity down a pipe significantly
inhibits the process of corrosion)

Not only are all markets growing but
there is increasing growth in the segment
known as grid connect. Here solar acts as a
complement to the standard grid and solar
is utilised in central power station markets,
or on individual/company buildings to
supplement power to the grid. The key
drivers for this at present are the reducing

costs of large scale solar
| developments, but above all
~ | the key environmental
| benefits of using a renewable
| energy which does not add to
the greenhouse gas problem
or create pollutants. There
are large government
programs in place in many
countries to stimulate the
take up of solar. Of note are
Japan, the U.S.A., Germany,
Japan, and Switzerland.
Markets are very diverse - we
at BP Solarex have supplied
some 180 countries from
Iceland to Namibia. President
Clinton alone in 1997
announced a program to
produce one million solar roofs for the USA.
To increase the take-up of photovoltaics, and
allow mass manufacturing and a virtuous cycle
of falling costs, some governments provide
grants to reduce the cost of solar system to the
end user and so increase take-up. Green
parties are increasingly being voted into
national and local governments across Europe
reflecting increased concern over
environmental matters.

One such recent example is where BP
Amoco announced that around 200 of its
service stations world-wide are to
incorporate solar power - the largest single
project of its kind ever undertaken.

Solar electricity will help meet the power
needs of all new service stations to be built
in the UK, Australia, Germany, Austria,
Switzerland, the Netherlands, Japan,
Portugal and Spain. Solar installations will
also be incorporated into prototype sites in
France and the US as part of an extended
pilot programme.

The first phase of the two-year
programme will see up to 400 solar panels
installed on each canopy at some 200
service stations across eleven countries in a
$50 million, 3.SMW project, saving around
3,500 tonnes of CO, emissions every year.

The level of power generated will vary
from site to site. But at each, the solar
panels on the canopy above the pumps will
generate more clean energy than is
consumed by the site’s lighting needs, and
the power requirements of the pumps
below. The installations, which will be
connected to the local electricity networks,
will allow any excess electricity to be
exported during the day and the shortfall
imported at night.

The announcement follows a successful
pilot programme at 19 sites in Europe,
Australia, Malaysia and the US.

Effect on the Solar
Industry

So what affect is this growth in the grid
connect market having on the solar industry.
Firstly companies are adapting to a different
market. There is now a need to consider
reduced installation costs and architectural
choice in solar module design.

Companies are reacting to this by
producing modules without the aluminium
mounting traditional frames, so called
‘laminates,’ so they can be clipped into the
roof,. Modules of up to 2m square are also
being produced as mechanical lifting gear is
available to fit buildings, and this reduces
installation time rather than the traditional
design requirement of being able to hand
carry to remote locations. The solar module

effectively becomes treated in the same way
as glazing. They can form part of the roof in
4 framework which at first glance seems
very similar to that used on greenhouses. It
can be designed as complete glass ‘curtain
walling’ for the sides of buildings. Such
products would not be practical for some of
the parts of Africa

Another unusual development is the
demand for coloured cell modules by
architects who want choice of colour (solar
modaules are typically blue or black attracting
the highest number of light photons). By
reflecting more light to provide different
colours such as magenta/gold, electricity
output is reduced, however this gives
architects a wider portfolio of products to
choose from.

The Future

The holy grail of the solar industry is
lower cost and a higher efficiency product
to compete even further with conventional
power sources. Market growth is important
as it leads to increasing economies of scale.
To get a ‘step’ change in cost, however,
needs above all technological development.

Traditionally the market has been
dominated by the use of silicon as the base
semi-conductor - 80% crystalline silicon 20%
amorphous. As the silicon used in solar cells
makes up the bulk of the cost, it is on
alternatives to this that research is focused.
As an indirect semiconductor, silicon has
the disadvantage of absorbing parts of the
solar spectrum rather weakly. As all the
wavelengths of the solar spectrum are
potential sources of photon energy, it is
usually preferential to maximise as much as
possible what can be obtained from all
wavelengths. This, however, is mainly
characterised by the semiconductor used.
Therefore the absorbing layer of the cell
must be fairly thick (>200um) which leads
to a large consumption of expensive high
purity silicon material. It also depends
furthermore on the processing of silicon
wafers which complicates and therefore
adds to the costs of module production.

Alternative solar cell materials and cell
designs have been under development for a
number of years in many laboratories. These
are now beginning to be commercialised in
volume.

Thin Film Solar Cells

These new processes are collectively
known as thin film technologies. Here the
solar material is deposited thinly on a large
substrate like glass or stainless steel. Using a
laser, or alternative method, the same
device can be made into a correct
voltage/current module meaning that the
production step from cell to module is
greatly reduced. With silicon, as mentioned
earlier, it is a question of fabricating
individual solar cells then electrically
interconnecting them together, and finally
packaging them in a weatherproof design.
Thin films offer much less steps, so these
technologies offer the potential for mass
manufacturing automation techniques. -
There are currently three main and three
minor contenders.

Amorphous Silicon Cells

Amorphous silicon has been the only thin
film process to date in mass production. It
has had traditionally limited applications in
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consumer devices principally due to its
inherent degradation problems known as
the Staebler Wronski effect, after the two
scientists who discovered the phenomenon,
and low efficiency inherent in this material.
To overcome this problem, some
manufacturers are launching tandem or
even triple junction amorphous silicon cells.
Here extra layers are added to the process
to capture light at different bandgaps, this
increases overall efficiency at the expense of
increased cost.

Cadmium Telluride

One prime contender for leading thin film
technology is cadmium telluride. Here
cadmium telluride and cadmium sulphide
are used to produce a low cost thin film
without the inherent stability problems of
amorphous silicon. This material is just
entering volume manufacturing.

Copper Indium Diselenide
(Copper Indium Gallium
Diselenide)

This is currently the furthest away of the
three main thin film technologies (cadmium
telluride and amorphous being the other
two) from commercialisation. nevertheless
there has been considerable laboratory
work on this method, and at least one
company has announced plans to
commercialise this technology.

Crystalline Silicon Thin
Film

Here to extend the benefits of silicon, but
also achieve the same benefits of lower
material utilisation, silicon is deposited on
ceramics or another low cost substrate. One
US company is working on this and another
commercial venture is underway in Australia.

Organic Cells

This is the most intriguing
of the thin films. It is
commonly called, the
Graetzel cell after the Swiss
professor who invented the
technology. It uses the same
principles as
photosynthesis. There is an
organic dye film which is
located on a titanium
dioxide conductor in liquid
electrolyte. Although only
recently worked on in the
laboratory, the watch
manufacturer Swatch are
already working with an
Australian company to
commercialise this
technology.

Conclusion

Photovoltaics continues to mirror all the
classic signs of a start up industry. Markets
are expanding. New applications are leading
1o new innovations and new products. In
Asia where camels and donkeys have been
used to carry the product to site, the
technologies are rapidly being
commercialised. With the issues of climate
change and environment increasingly at the
forefront of the political agenda, the
prospects for this technology are immense.
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Can Solar Cells Ever
Recapture the Energy
Invested in their
Manufacture?

Richard Corkish of the Photovoltaics
Special Research Centre at University of New
South Wales, Australia says of this: The
answer to the title question, which crops up
with regularity is a resounding, yes. His
conclusion is based on various studies.

In 1989 a study was carried out of the
energy costs for photvoltaic power stations
(including grid connection) of monocrystalline
silicon (such as are made by BP Solar in
Australia), polycrystalline silicon (such as are
made by Solarex in Australia) and amorphous
silicon solar cells. They considered the three
cell types under (a) actual 1989 German
manufacturing conditions using manufacturer's
reported energy consumption and (b)
projected 1994 conditions. For the 1994 cases
they assumed that cell effidendies, production
volumes, the size of photovoltaic installations
and production capacity all increased and that
production technology slightly improved.

For monocrystalline silicon cells based on
the 1989 situation it was estimated that an
input of 20.5MWh of conventional energy
was required to produce each peak kilowart
(kWp) of photovoltaic power station capacity.
leading to a payback period of approximately
86 months. Under the 1994 conditions the
embaodied energy was found to be reduced
to 12.2MWh/kWp and the payback period to
approximately 51 months.

With polycrystalline technology the
production energy was 20.0MWh/kWp and
the payback period was 84 months in 1989,
For the 1994 case, in addition to the changes
mentioned above, the cell thickness was
assumed to be reduced from 0.45 mm to 0.2
mm and the embodied energy and payback
time reduced to 9.0MWh/kWp and 38
months. For amorphous modules, figures of
13.3MWh/kWp and 56 months were
predicted to be able to be reduced to
75MWh/kWp and 31months.

A more recent (1992) study used data
from commercial production lines for
polycrystalline silicon and amorphous silicon
cells. The polycrytalline cell factory they
considered used silicon waste from the
electronics industry as its material source
and there is no obvious methodology for the
estimation of its energy content - What is the
energy content of material which would
otherwise be wasted? Calculations resulted in
payback times for 12% efficient
polycrystalline modules to be in the range of
1.6 to 2.7 years, depending on the choice of
European location in which they were used.

The corresponding payback times for 6%
efficient amorphous modules was estimated
to be 0.9 to 1.6 years.

The above summary shows that energy
payback times for modules incorporating
thick silicon cells are, at worst, of the order
of six to seven years and possibly less than
three vears. Since warranty periods of 20
vears are routinely offered on such modules
it is clear that the embodied energy should
be easily recovered

However, it should be noted that the above
payback periods assume that the modules are
always operated at their maximum power
points and no photovoltaic power is wasted
or dumped, as would sometimes occur in
many stand-alone systems, such as those
using battery storage. Grid-connected systems
do not incur such losses.

Finally, for Si and CDTe thin film modules
used in a grid-connected module, the
payback time is below two years, and with
further developments should fall to below
one vear in the near future.

|
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hen I first saw the
adverts for the DS1516
chip from Dallas. I was

intrigued by the way it could
capture temperatures and store
them away, and all in one chip.
The really amazing thing is that
you only need seven components
to make a working system.

What'’s the
Temperature in
the Greenhouse?

I have always wanted to know
how the temperature in my
greenhouse varied during the
day and on into the night. A
max’min thermometer gives
some idea of the extremes but
can be fooled by the sun
shining directlv on the bulb or
sensor. giving a false maximum
temperature. A data logger
giving a graph of temperature
would tell the real storv and
this is the chip to make that
possible.

Designs have to start
somewhere so the first thing
was 10 get the datasheet. which
fortunately was found on the
www.dallas.com Web Site.
Providing data for new devices
on the web is a great way to let
people get started.
Unfortunately the datasheet is
only the start of the detective
process which allows you to use

a programmabile chip such as
this. I wish data sheets had
simple but real examples of
how 1o use the device. | bet
many clever chips aren’t used
because there are no good
examples of how 1o use them.

The circuit is easily built on a
piece of Veroboard, though a
PCB gives a smaller size and it
better controls the noise
sources which can disturb the
stability of the clock. I also
wired up the switch and the red
and green LEDs though these
are not essential to run the
device.

The Circuit

The circuit in Figure 1 is made
up of the DS1615 logger chip
and a MAX233 RS232 interface.
The MAX233 doesn’t need any
capacitors to generate the =10V
for the transmitted data. It
would be cheaper to use a
MAX232. but it would need four
capacitors, which increases the
component count.

The 5V supply for the circuit
is collected from the R$232
interface. From the program,
the DTR line is set high, which
gives about +8Vto + 12V on
pin 4 of the connector. The
series diade D1 protects against
having -12V on the pin, which is
its low state. Finally the low
drop out 5V regulator U2

TEMPERATURE |0GGER

Dr. Richard Whitaker describes a low power temperature
logger design and the software.

provides power to the 5V side
of the DS1615 and the MAX233.
These together require about
2.7mA as measured in my
circuit. Most RS232 sources will
provide a short circuit limited
current of 10 to 20mA., so we
are well within range of the
power which can be taken from
the RS232 connection.

When the logger is
disconnected from the PC and
its RS232 interface, the DS1615
runs on the 3V lithium battery.
Current consumption depends
on how often the temperature
is read. but calculations suggest
that the lithium battery. type
CR2032. will last for about 10
vears at all sample rates. This
doesn’t take into account using
current for the LEDs. | first used
ordinary LEDs since they were
to hand, but they are not bright
at such low currents. It would
be betier to use special low
current LEDs, which have a
maximum current of TmA. The
current through the LEDs is
given by the equation:

ILep =(VBaTViED) RI
which is (3-1.4)/1000
=1.6mA

A low current saves battery
power. For a brighter LED
decrease the value of R1 to say
1002 for a current of about 16mA.

The switch SW1 and R3 are
used to start a logging mission.
The switch is debounced in the
chip by needing to be held
closed for at least half a second.

Neither the LEDs nor the
switch is needed to run the
circuit. All control can be done
through the serial interface,
though for testing it is good to
see the lights flash.

The crvstal is a 32KHz watch
crvstal. I used one from an old
watch and also tried another
from Maplin Electronics. Both
seemed to work OK. but for
accurate time keeping you
should look at the Dallas data
sheet for the best crystals to
use.

There are other pins on U3,
which can be used if the chip is
directly connected to a
microprocessor. Allowing pin
15, COMSEL, 1o go high selects
the serial ASCII pins 13 and 14
instead of the microcomputer
clocked serial interface. The
serial ASCII is set to run at 9600
baud with 8 data bits. There is
no choice of baud rate.

Pin 7. /INT. can be enabled to
generate a signal when the
measured temperature exceeds
the alarm values set in the chip.
It can be used to gencrate an
interrupt to a connected
microprocessor. In this design |
do not use it, at least not at the
moment.

Be careful soldering the
components. The crystal is
sensitive to heat, so solder it
quickly to prevent it getting too
hot. The rest should be
straightforward. Lithium cells
are capable of sourcing high
currents, which can be a
hazard, so take great care not to
short out the battery connections.
The cell also has a potentially
long life of 10 vears. Any grease
and moisture from handling the
cell can add to the discharge
rate and run it down before its
time. so try not to bridge the
positive and negative contacts
with vour fingers.

That's about all for the
hardware of the logger, but it is
no use without some software
to set registers and read back
data, so lets move on to making
it active.

The Detective
Work

My first thought was that if all
was working I could press the
button and at least one of the
LEDs would flash.

It was not so easy. When this
did not work I looked around
thinking about what may not he
right. Was I providing power?
The chip has two power
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to be no more than 90% of the
5V, In addition the battery
voltage must be at least 2.7V,
Armed with this new detail 1
used a 3V lithium cell for the
battery, and a 5V stabilised
supply for the Ve pin. The
LEDs still wouldn't flash, so |
had to think again. I guessed
that the crystal could be a
problem, because I'd used one
salvaged from an old watch
which no longer had a working
display. The datasheet says you
should use a crystal designed
for a 6pF load capacitance. [
had no idea what my cryvstal
needed. Again the datasheet
says the crystal pins should
have a "guard ring’ to prevent
interference o the oscillator!
My Veroboard didn’t have any
‘guard rings”; another source of
doubt. I tried to use my
oscilloscope to detect the
oscillation, but it looked as
though there was no sign of life.
Perhaps with the whole circuit
using so little power, by probing
1 was damping the circuit to the
extent that it stopped. Another
inconclusive test! I later found
that vou can probe pin 3 of the
crystal circuit and see it
oscillating, if it is turned on.

Attacking the
Serial Interface

It was back to the datasheet,
and a fresh look at the RS232
communds that can read the
data in the chip. Could I get it
going and perhaps read some
of the status bits? [ am always
nervous of commands, which
consist of more than one byte.
There are problems, of *which
bit is which'? Is DO the least
significant bit or the most
significant bitz What are do o
d7. a0 to a5, and a8 to al5? The
more bytes the more chance of
an crror in understanding. Lets
press on, though, the chip is
split into 32bvte blocks of
memory called pages, so it

should be possible to read page
0, without knowing the order of

R2
1k
LED2

red

|

%

CR2023H

T Batt

Figure 1 - Circult diagram

supplies. One is the battery,
which runs the circuit when it is
recording data away from the
PC, and the second is the 5V
used to run the RS232 darta link.
The datasheet is a bit hazy on
the battery voltage. | wasn't
using a lithium barttery for these
tests. My experiments were with
three rechargeable nickel

cadmium cells giving about 3.6V,
and the 5V came from a stabilised
power supply. What if I joined
both power supplies together?
Again it did notwork. How about
sending a command through the
RS232 link to flash the LEDs? Still
no success. After checking all the
wiring and trying it all again [
began to wonder if the chips 1

had were faulty! If in doubt
blame the manufacturer. But [
went back to the Web site and
found an application note had
appeared. There was more
information about the batery
and the 5V supply. For the
RS232 interface to become
active the 5V had to be applied
to one pin and the battery had

the bits. [ use Power Basic, an
MSDOS based Basic
programming language. much
like QBasic, running within
Windows 95, to send the
commands and read back the
reply. MSDOS is still the easiest
wayv to read and write to the
serial port. The Dallas data
sheet says that the bytes of a
command must not be
separated by more than 10-bit
times, otherwise the svstem
ignores evervthing. [t scems
that provided the bytes are sent
in the same print statement,
this is not a problem.

The following is an excerpt of
code, which [ would have liked
to see in the data sheet:
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Screen Capture,
Temperature and
time graph

=

The following is an excerp of code, which [ would have liked o see in the dats sheet:

Open “COM2:9600,N,8,1,CS0,DS0,CDC,ME,FE® as 1
delay 0.5

print #1,chr$(&H33) ;chr$(&H00) ;chr$(&H00) ;
aa$=input$(32,+1)

1 ‘the RS232 works at 9600 bauc
2

3

4

5 for i=1 to 32

6

7

8

allow -8V to settle
read data page 0
get 32 reply bytes
print asc(mid$(aas,i,1)) print the bytes 1 by 1
next 1

bas=input$(2,#1) read CRC which is 2 bytes

* Line 1 opens the serial port Com2 at 9600 baud and ignores all p
ins except 2 and 3, Receive and Transmit data.

Line 2 is a delay of at least 0.5 seconds to a.low the -5V to settlie
Line 3 prints the three-byte command to ComZ and onto the DSi615.
Line 4 waits for 32 bytes zo be read back.

7 print the values on the screen.

Line 8 reads the two byte Cyclic Redundancy Check that can be used to
make sure the data was correctly received.

Lines 5 to

It worked! At last I could see
the chip was alive. Prospecting
through the data sheet reveals
that the oscillator does naot start if
the EOSC bit is set to 1, which is
the default value. Or at least that
is true when the bauery is the
power source. When the SV Ve
is applied, the EOSC bit is
ignored and the oscillator runs

anyway. [ guess the default being
that the oscillator is off, is so that
when vou deliver a 1ic but with
almost no current drain. There
are also a number of other bits
to set up before the circuit is
ready to start logger, it can have
the huttery inogging. though.
This is the sequence to use:

1. Set the CLR bit to 1 to enable a Clear Memory

2. Set SE to 1 if you want to use the press button to start logging, or
set SE to 0 if you want to use a progranm command to start logging

3. Send the Clear Memory Command

4. Send a Sample Rate command to set the number of minutes between
samples and to start logging if a program set start is set up.

The code below resets the chip, then sets the temperature samples
to one minute intervals, and waits for you to press the switch.

1 print #1,chr$(&H22);chr$(&HOE);chr$
2 print #1,chr$(&HAS);

3 delay 0.5

4 print #1,chr$(&H22);chr$(&HOD) ;chr$

(&H50); ‘clr=1 se=l
‘Clear Memory - command
‘time for the memory to clear

(&HO1); ‘interval 1 minute

With the press button
enabled, temperature logging
does not start until the button
is pressed and held for at least
half a second. If you have the
LEDs in the circuit. one or both
will flash four times to confirm
the start.

The huilt in real time clock
will need programming to make
best use of the collected data. 1
used the date and time in the
PC to program the logger chip.
When running on the battery,
the clock acts like a watch
keeping good time, with very
little current drain. A battery
such as the CR2032 should run
the chip for about 10 vears, if
vou don’t use the LEDs!

Displaying the
Data - A Better
Program

Having worked out how to

program the chip I could now
collect temperature data.

The temperature is measured
in 0.5°C steps from -40°C 1o
85°C. Any temiperatures, which
have not been set in the logger
memory show up as number
zero, which decodes as a
temperature of -40°C.

You can set the interval
between temperature readings
in one minute steps. up to 255
minutes. At one minute the
2048 samples gives recording
just over 34 hours. At 255
minutes the total time is just
over 362 days, but samples are
some 4 1/4 hours apart. So
there are quite a range of times
that can be used before the
2048 bytes of memory are filled.
If the memory overflows you
can set the chip to record the
last 2048 readings or freeze the
first measurements. The
histogram still gives the range
of readings, when more than
2048 samples are taken.

Figure 4 - PCB copper side foll, see the enclosed plastic film
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The Test Program

Here is a short program, which 1 set up to test the serial interface
and read back some fairly raw data.

open “COM2:9600,N,8,1,CS0,DS0,CD0, ME, FE® as 1

10 :

cls

print

print *Commands”

print **

print * q - Specification Test command - if recording data the LEDs will flash”
print * a - Read Page - zero, parameters, 32 bytes returned”

print * v - read all DS1615 data into the file data.txt”

print * z - Read Temperature - command, use ‘a’ to see the result”®
print * ¢ - Clear Memory and set the reading interval to 1 minute*
print * e - end”

do

loop until len{a$)>0

if len(a$)>0 then

if a$="e” then

print *Finished”

stop

elseif a$="q" then

' send the Specification Test command - if recording data the LEDs
will flash

print *Specification Test®

print #1,chr$(&H4d);

elseif a$="a" then

cls

' Read Page - zero, parameters, 32 bytes returned

print #1,chr$(&H33);chr$(0);chr$(0);

aa$=input$(34,41)

print *- page 0 —-*

print “day ";hex$(asc(mid$(aa$,4,1))};” time

*;hex$ (asc(mid$ (aa$,3,1)));

print *:7;right$(*0"+hex$(asc(mid$(aa$,2,1)}),2);

print *:7;right$(0"+hex$ (asc(mid$(aa$,1,1)}),2)

for i=1 to 32 step 2

if i=17 then print 0.5*(asc(mid$(aa$,i+1,1)))-40

print hex$(i-1),bin$(asc(mid$(aa$,i,1)}),bin$(asc(mids(aa$,i+1,1}})
next i

do ' wait for a key press
loop until instat

elseif a$="v" then

cls

open “data.txt” for output as #2

1=1

print #1,chr$(&H33);chr$ (&H00); chr$ (&H00);
aa$=input$(32,#1)

for i=1 to 32

print #2,asc(mid$(aa$,i,1))

next i

ba$=input$(2, #1) ‘cre
rpint 1

1=1+1

print #1,chr$ (&H33);chr$ (&H00) ;chr$ (&H20) ;
aa$=input$(32,41)

for i=1 to 32

print #2,asc(mid$(aa$,i,1))

next i

ba$=input$ (2, #1) ‘cre
print 1

1=1+1

print #1,chr$(&H33);chr$ (&H02);chr$ (&H18);
aa$=input$ (8, #1)

for i=1 to 8

print #2,asc(mid$(aa$,i,1))

next i

ba$=input$(2,41) ‘ere
print 1

1=1+1

‘base data 0

‘base data 1

‘serial number

for k=&H220 to &H27F step 32
hi%=k

shift right hi,8

low$=k and &HFF

print #1,chr$(&H33);chr$ (hi%);chr$ (lowd);
aa$=input$(32,41)

for i=1 to 32

print #2,asc(mid$(aa$,i,1))

next i

ba$=input$ (2, #1) ‘ere
print 1

1=1+1

next k

‘alarms

for k=&H800 to &HBTF step 32

hi%=k

shift right hi%,8owd=k and &HFF

print #1,chr$(&H33);chr$ (hi%);chr$(lows);
aa$=input$(32,#1)

for i=1 to 3print #2,asc(mid$(aa$,i,1))
next i

ba$=input$(2,#1) ‘cre
print 1

1=1+1

next k

‘histogram

for k=kH1000 to &H17FF step 32

hi%=k

shift right hi%,8

lowd=k and &HFF

print #1,chr$(&H33);chr$(hi%);chr$(lowt);
aa$=input$(32,#1)

for i=1 to 32

print #2,asc(mid$(aa$,i,1)

next i

ba$=input$(2,#1) ‘cre
print 1

1=1+1

next k

‘temperature

close #2

print #1,chr$(&H33);chr$(&H10);chr$ (&H20);
aa$=input$(32,41)

delay .1

ba$=input$(2,#1) ‘crc

print #1,chr$(&H33);chr$(&H10);chr$ (&H20);
ba$=input$ (32, #1)

laa$=aa$+ba$
for i=1 to 64 step 4
print hex$(i-1), 0.5*(asc(mid$(aa$,i,1)})-40,
print 0.5*(asc(mid$(aa$,i+1,1)})-40,0.5*(asc(mid$(aa$,i+2,1)))-40,
print 0.5*(asc(mid$ (aa$,i+3,1)))-40
' print hex$(i-
1}, bin$ (asc(mid$ (aa$,i,1))),bin$ (asc (mid$ (aa$,i+1,1)));
' print bin$(asc(mid$(aa$,i+2,1)})),bin$(asc(mid$(aa$,i+3,1}))
next i
elseif a$="z" then
' Read Temperature - command
print #1,chr$(&H55);
elseif a$="x" then
' Write Byte - to address
address=&HOE
idata%=&H10
print #1,chr$(&H22);chr$(address$);chr$(idata%);
elseif a$="c” then
print “interval 1 minute”
print #1,chr$(&H22);chr$ (&HOE) ;chr$ (&H50); ' clr=1 se=1
print #1,chr${&HAS); ' Clear Memory -
command
delay 0.5
print #1,chr$(&H22);chr$(&HOD);chr$ (&H01); * interval 1 minute
else
print #1,a$;
end ifa$=inkey$
end if
goto 10
It works quite well but it is not very friendly to use. 1 wanted
something better.
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Figure 3 - Screen Capture, Histogram of temperatures for the same data as in Figure 2
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To begin with [ wrote the
data to a file and used a
spreadsheet to draw a graph.
This worked well but took quite
a time to work through. In the
end I made a Windows program
written in Delphi to control the
logger and to draw graphs of
the results. Delphi has a clever
graph plotter, which draws the
data quickly, allowing vou to
examine the detail through
panning, and zooming,.

With the new program 1 could
also extract extra information
that the chip collects.

In particular the histogram,
which shows the count of the
temperatures in two degree
regions, is read and displayed.
The chip also logs high and low
alarm temperatures, which the
new program can set and display.
A couple of screens are presented
here to show the output.

Now I could go back to the
reason for building the circuit.

The screen shot in Figure 2
shows the temperature
variation through six days in my
greenhouse. There is a clear
pattern of temperature rising
during the day and falling in the
night. Some of the other peaks
correspond with the sun
shining directly onto the

DS 1615 chip. It can raise the
temperature well above the
average. A maxmin thermometer
would only show the peak
without showing the average.
The logger gives much more
useful information than a
simple thermometer.

Zooming into the data
displaved in the graph can be
done by drawing a rectangle
with the mouse from the top
left corner to the lower right
whilst holding the left mouse
button down. You can also pan
the graph by pressing the right
mouse button and holding it
whilst moving left. right, up, or
down. The graph data follows

Figure S - PCB component overiay

as the mouse moves. 1o reset
the zoom, draw a rectangle with
the left mouse button but start
at the lower right and end at the
upper left. If you zoom in enough
vou will see the 0.5°C steps in
the readings. The time scale on
the bottom of the graph will also
show individual sample times.

Points of Contact

The table on the right of the
screen shows the measured
data values, so you can look at
the detail as numbers. You can
muark the data in the table and
copy it to a spreadsheet for
special processing if you wish.
The DS1615 also collects counts
of temperature readings in 2
intervals. These can be plotted
as a histogram as shown in
Figure 3. It shows which
temperatures are most often
recorded. Clearly the higher
temperatures around 40°C only
happen infrequently with most
of the readings around 10 to
12°C, but with quite a few
around 17°C.

Now I need a second logger to
compare the inside and outside
temperatures!

At last I have a way to log the
temperature in my greenhouse
Perhaps I'll have a go at using
the alarm output to turn on a
heater in the cold of winter.

The program code can be
downloaded as a file from the
Vision Software site at

wwe visionsoftware, freeserve.co.uk.
Both the PowerBasic and
Delphi executable files are
available.

1. References: DS1615 datasheet, Dallas Semiconductor,

www.dallas.com

2. Application Note 116, Dallas Semiconductor

Thanks to Dallas Semiconductor and Silver Birch Marketing Ltd. for

the samples.

PROJECT PARTS LIST

10 YEAR TEMPERATURE LOGGER
RESISTORS  ALL 0.6W 1% METAL FILM UNLESS SPECIFIED

R1,2 3 1k

CAPACITORS

c1 22uF/12V electrolytic
SEMICONDUCTORS

D1 1N4148

LED1 LED Low Current Green
LED2 LED Low Ccurrent Red
IC1 MAX233

IC2 78L05

IC3 D1615
MISCELLANEOUS

X1 32kHz watch crystal
Swi push to make

J1 9pin D socket

Batt CR2032 lithium battery
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s now seems usual with a tvpical
Al\laplin store opening, the queues

were there waiting to see and buy
the bargains on offer. Uri Geller also
opened this store and performed his usual
feat of spoon bending and radio aerial
bending o the delight of the crowds.
There was a variety of opening offers
including the popular Xerox Work Centre
450 at £179-99. This was a particular
bargain because it gave the customers a
saving of £120. Needless to say, these items
were extremely popular and they were all
sold within days. The new store in
Aberdeen has been a huge success in the
first opening months. This is probably
because there is nothing else like it in
Aberdeen.

It takes all types to visit a Maplin store
but an Elvis impersonator came into the
store and bought an old fashioned style
microphone and sang a few lines of an Elvis
song before purchasing said item. Store
manager Debbie Hare doesn’t expect all
her customers to perform a cabaret act
before buying store items but it does make
life more interesting!

Many customers are applving for the
Maplin Freedom Card. This offers a quick
and efficient method of paving for goods
| onaccount in store.
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Anotber Maplin store opens in Aberdeen.
Information supplied by Debbie Hare, Store Manager.
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The Aberdeen store is 3500sq feet and
holds a vast range of the Maplin products
tvpically featured in the Maplin catalogue.
As with all the other 32 stores. the new
catalogue is available (0 pick up and buy

If vou are in the area. why not pop in
and see what Maplin has to offer. The store
can found at: Unit 4, Haudagain Retail Park,
Great Northern Road. Woodside, Aberdeen
AB24 2BQ Tel: 01224 78956~
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Historical
Perspectives

Historically there have been
several differing views on the
origin of life, some of which
seem ludicrous given the
knowledge we have now. Ina
few hundred vears will the
knowledge available then make
today’s accepted views seem
similarly naive?

Divine
Intervention

Theories about the creation of
life have probably existed since
the time when human beings
developed thought, consciousness
and an ability to discuss ideas.
Common themes exist
throughout all these theories
though, and can be divided into
categories. One, of course, is
that the whole universe and
everything in it were created by
one god, a view espoused by
today’s relatively modern
religions. Other religions revere
more than one god, although
one god is usually considered
responsible for the creation and
destiny of the universe. Earlier
beliefs include ideas that have
life emerging from under the
earth, or that the Earth itself
emerged from an oceanic world
that existed before the Earth
was created. Another theme is
that of the ‘cosmic egg’, where
the world breaks out from the
shell, and yet another says that
the world is the offspring of a
primordial ‘Earth mother® and
‘sky father’. Like the universe
itself, knowledge expands with
time, and as more and more
scientific knowledge has been
gathered over the ages, less and
less credence is placed in these
theological and philosophical
ideas, and vet throughout the
world, a majority of people
profess to believe in one God
or another, including many
eminent scientists. Science
doesn’t have the answer to
everything!

F-rv—-— r—

Early Modern
Science

The sixteenth and seventeenth
centuries were perhaps the
time when the paths of science
and religion began to divide.
Mediaeval philosophers saw no
problem with trving to
understand the natural world,;
ultimately it was all still part of
God's universe. However, once
the suggestion was made that
perhaps the Earth wasn’t the
centre of everything, the gloves
were off! These times saw a
rapid increase in the study and
questioning of the natural
world. William Harvey in the
early 1600's was the first to
show that living things could be
studied experimentally but
many scientists still believed the
theory of spontaneous
generation, or abiogenesis,
which said that living things
developed from non-living
matter, for example maggots
developed from rotting meat.
Even after it was shown that
complex organisms couldn’t
occur this way it was still
believed that micro-organisms
did until Louis Pasteur
disproved this in the nineteenth
century. Even Charles Darwin,
the father of modern theories
of evolution, not much more
than a century ago was
reluctant to publicise his
theories as not only was he
likely to be condemned by
fellow scientists but his ideas
could at the time have been
judged 1o be legally blasphemous.
So despite all the evidence it
isn't until comparatively
recently that it became
generally accepted that life
evolved at all, let alone might
have begun on another planet.
However. there have been
notable instances of far-sighted

individuals, although unfortunatety

their unconventional wisdom
became the cause of their
downfall.

ASTROBIDLOGY

A Brief History of Life. In part 2 - David Clark looks at
some of the alternative theories about bow and where life
started in the universe.

Early Dissenters

In 1633, at the age of 69, Galileo
Galilei was put on trial for
teaching that the Earth went
around the Sun. Because he
recanted his beliefs leniency
was shown and he merely
suffered house arrest for the
rest of his life. Perhaps he was a
lot wiser than many of his
fellow believers for on February
the 17th, 1600, an ltalian
philosopher, astronomer,
mathematician and former
priest was gagged, bound to a
stake and burned alive. A victim
of Pope Clement V1II and the
Venetian Inquisition, Giordano
Bruno had believed and dared
to say that the Earth circled the
Sun and that the universe might
be infinite and contain countless
solar systems like that of the
Sun, implying there might be
life on these. The more
fortunate Galileo was finally
officially absolved of heresy in
1992. Which ridiculed beliefs of
today might be conventional
wisdom after the next four
hundred vears?

Modern
ARternatives

One alternative theory for the
beginning of life is that it did
not begin on the surface of the
i planet at all but beneath the
surface. Evidence for this
possibility is the existence of
organisms deep underground
in caves where there is no light
at all, and perhaps even more
incredible the existence of
organisms living around the
*black smokers’ on the deep sea
beds, where volcanic material is
being ejected through the
Earth’s crust. There is an
abundance of minerals around
these and a source of energy,
namely heat, that has nothing
to do with sunlight.
Interestingly these organisms,
as do some others in sulphur
rich environments, use the
sulphur atom in their
metabolism where ‘normal’
organisms use oxygen.

Molecular Self-
Assembly

Another theory suggests that as

conditions were so different to
those of today, life may have
originated from molecular ‘self-
assembly’. This is based on the
discovery that under certain
conditions of temperature and
pressure, complex organic
molecules form from simpler
ones by the action of straight
molecules physically linking
with others. It does this by
interlocking, like the links of a
chain, rather than by chemically
reacting with each other.

Figure 1 - Atoms

Carbon
Siicon

Sulphur

Atoms are composed of a pocmvo!y
neutrons) surrounded by

g of Pt and
in sholls The inner electron

of outer el

shells are stable and shield the omgr Moctrons from the nucleus, 0 that the outer
electrons are free 10 interact with the electrons of other atoms. It is primarily the number
how an

present that

and oxygen?

reacts and which compounds

it will form, and 30 silicon is found to react similarly to carbon, and suiphur to oxygen.

Could life somewhere in the universe be made of silicon and sulphur instead of carbon
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Figure 2 - Cometary orbit

The path of many comets crosses the paths of planets.
Could organic material or even primitive micro-organisms
have been transferred from planet-to-planet by collisions?

Life, Not As We
Know It

Life on Earth is based on carbon
and water. At the temperatures
found on Earth the chemical
bonds between carbon,
hydrogen, oxygen and nitrogen
are the most stable and hence
most common, and the
clements themselves are among
the most common. At lower
and higher temperatures other
bonds become more stable, for
example silicon bonds and
silicon oxygen bonds, and there
are other compounds that are

liquid at lower temperatures.
Typical examples are ammonia
and hvdrogen cvanide: these
also are composed of hydrogen,
nitrogen and carbon. There are
organisms on Earth that use
sulphur instead of oxygen, and
in fact at cellular level oxygen is
poisonous, needing specialist
structures within the cell to use
it: this is probably a consequence
of the first organisms evolving
in an environment where there
was little oxygen significant
amounts of oxygen in the
atmosphere only came about
when plants started to convert:

Gases (water,

carbon dioxide,
methane, ammonia)
and particles released
Into space

Figure 3 - The Structure Of A Comet.

Interior of
frozen gases
and rock particles

Direction
of sunlight

Comets are t.ypically 10km across

carbon dioxide to oxygen via
photosynthesis. Could life
based on these other
compounds exist somewhere,
and would it be recognisable as
life to us since we have no
experience of such life?

Life Began On
Mars

Mars is historically a very
popular location for extra-
terrestrial life, both scientifically
and in fiction (probably as a
consequence of Giovanni
Schiaparelli's discovery of the
‘canals’ of Mars), and in fact is
currently thought to be one of
the most likely candidates for
the discovery of present or past
life, though probably not in the
form of small green-coloured
beings! At the time the claim
was that the "canals’ on Mars
were evidence of the work of
extra-terrestrial life; the fact that
thev weren't canals at all wasn't
proved conclusively until 1969
with the Mariner spacecraft
missions, nearly a century after
the first suggestion.

Life From Other
Planets

Also in the late nineteenth
century the theory that life
began somewhere in outer
space and moved from planet
to planet via radiation pressure
became popular among some
scientists. This theory is
remarkably close to one of the
currently favoured “alternatives'.
The original idea was that life
came into existence at the same
time as the planets (exactly how
was not specified!) and “drifted’
through space, from planet to
planet. Currently credible is the
theory that life or pre-life (pre-
biotic) compounds could have
evolved elsewhere and been
carried through space not by
radiation pressure but in
comets, asteroids or meteors.

The Evidence

Going further and further back
in time, less and less complex
organisms are encountered
until the point is reached where
all life began, a single step from
a non-living collection of
chemicals to a living entity
capable of maintaining its
structure, interacting with its
environment and replicating
itself. At this point the
environment would have been
a liquid one, and the existence
of water on a planet is one of
the main criteria for the search
for life there. Many things need
to happen to reach even this

stage however and the
beginning of life can really be
considered to go back to the
point when stars, planets and
galaxies began to form as the
universe expanded and cooled,
for it is this point when the
pre-conditions for the many
possibilities of life-forms began.
Every element. every atom of
every molecule throughout the
universe exists as the
consequence of the creation
and destruction of stars, but
these materials aren’t confined
to the surfaces of planets, and
the same ones aren't found
everywhere in the same
proportions. These
proportions, or relative
abundance’s, provide good
clues as to what came from
where, and when.

The Planets

The relative concentrations of
the elements making up each
planet depends on the differing
‘local’ conditions present when
the planet formed. The relative
abundance of all elements
throughout the universe is
known, a sort of "universal’
refative abundance, and each
planet’s ‘local’ relative
abundance can be found. This
might be quite similar to that of
other planets, or it might be
greatly different. Our own solar
svstem shows great differences
between the make-up of the
planets and their moons; it
surely cannot be impossible
that this pattern is repeated
along with manv other
variations throughout the many
systems in the galaxies of the
universe. The giant planets
(Jupiter, Saturn, Uranus and
Neptune) have compositions
closer to that of the universe in
general than do the inner Earth-
like planets. Because they are
larger and colder, these ‘gas’
planets have held onto their
atmospheres of mainly
hvdrogen and helium, and also
methane, ammonia and water.

The fact that they were cold
enough for some of the gases
to freeze is the factor that
makes the giants become, and
stay, giants. The smaller hotter
planets Mercury and Venus
however probably lost their
lighter gases at an early stage
through a combination of high
temperature and lack of high
enough gravity, althoughVenus
has a dense atmosphere of
carbon dioxide. Farth retained
its atmosphere, but the
subsequent development of
life meant that the early
composition was converted to
the current abundance of
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Some of the observable
effects of life on its environment
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oxygen. Mars appears to have
had an atmosphere and then
lost most of it some
considerable time later, but
perhaps not before the time
necessary for life to come into
existence (life had developed
on the Earth within the
geologically short timescale of
about one billion vears after
Earth formation). Could life
have existed on Mars and then
been extinguished when the
atmosphere became insufficient
to support it?

The relative abundance’s of
the elements composing the
molecules of life on Earth,
mainly hvdrogen, carbon,
nitrogen and oxygen, lie
hetween the universal
composition and the local Earth
compaosition, fitting in with the
theory that life evolved ina
hydrogen-rich atmosphere and
then evolved and oxidised the
hvdrogen, carbon, methane and
ammonia to water, carbon
dioxide and nitrogen, and once
this stage was reached
conditions were no longer

suitable for the development of
other life-forms, and the line of
evolution leading to the present
day was in place.

Any system of planets
orbiting a star must have the
same pattern, planets near the
sun being small and hot, those
further away being large and
cold. Part of the work of
astrobiology is to find a range of
conditions which will support
an environment where life can
exist, then see if newly
discovered solar svstems hold
planets within that range,
giving 4 good starting point
on which to base the search
for life.

Planet Satellites

The satellites, or moons, of the
planets were cither formed at
the same time as their parent
planet, perhaps by catastrophic
collisions which split the larger
planet, or were independent
bodies that were captured by
larger ones. (Some are believed
to be the result of the breaking

up and then the reformation of
a planet-sized body). This
explains how one planet can be
surrounded by moons with
greatly different characteristics.
The size and hence gravity
reflects the capability of a planet
to capture another body and so
as might be expected the larger
planets have more satellites
than the smaller ones.

Additionally, if the planet was
hot at the time of satellite
formation or capture then the
satellites reflect a similar pattern
to the planets around the sun
in that the nearer ones tend o
be rocky whereas the outer
ones tend to be mainly frozen
water and gases. The simple
rules that guide the formation
of planets, moons and solar
svstems must surely mean there
are many similar svstems in the
universe with the range of
conditions and materials
necessary for life to come into
existence.

Asteroids,
Comets and
Meteors

Asteroids, comets and meteors
are all believed to originate in
the asteroid belt, between Mars
and Jupiter, and are pieces of
material left-over” from when
the planets formed. As such
they haven't suffered the
changes that usually occur to
material on the planets, for
example physical processes
such as weathering and volcanic
activity. Comet interiors are
primarily water (80%) and some
people believe that the
continuous bombardment of
Earth by small comets was
sufficient for this to have
provided the Earth's water.
Comets are equally important
as a possible source of pre-
biotic chemicals, as they contain
many carbon, hvdrogen,
nitrogen and sulphur
compounds like the frozen
gases carbon monoxide (CO)
and carbon dioxide (CO,),
methane (CH,), ammonia
(NH3). and carbon disulphide
(CS>). Theyv also hold small
pre-hiotic chemicals such as
hvdrogen cvanide (HCN),
methyl cvanide (CH3CN), and
formaldehyde (HCHO). as well
as larger molecules such as
amino acids, purines and
pyrimidines, chemicals found in
all Earth life.

The larger molecules have
been found in the meteorites
known as carbonaceous
chondrites that have been
collected on Earth. The material
composing a comet, ice and
rock particles surrounded by a
rocky shell, is slowly shed
through the action of the Sun's
heat or more dramatically
through collisions as it orbits
the solar system. The comets
orbit the Sun like the planets,
but the path is elliptical and can
range from nearer to the Sun
than the Earth, to around one
third of the distance to the
nearest star (Alpha Centauri, 4.3
light vears away). The gases
dissipate into space, but the
particles remain in the same
orbit as the parent comet, and
these paths cross the paths of
the planets, including the Earth,
causing meteor showers. These
can be seen dramatically at
night as shooting stars, but in
fact these collisions occur
continually, adding around 400
tons of material to the Earth,
including these pre-biotic
molecules, every day. The comets
have orbit periods that range
from that of Halley's Comet's at
76 vears to those of several
millions of yeurs - did one of
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these passes bring the material
that gave the ‘kick start’ to the
evolution of life? Materials from
Mars, the Moon and Venus have
been found in meteorites that
have hit the Earth; they must
have picked up that material on
another collision. Could others
have come from somewhere
else in the solar system or
beyond, transporting materials
from another planet which was
already carrying life or on its
way to developing it?

These then are some of the
basic facts largely accepted by
current thinking. But as our
knowledge of our own Earth
and the life on it has increased,
the number of possible
alternatives has become larger,
increasing the probability of the
existence of life somewhere
else. Our current knowledge of
Earth micro-organisms shows
that some bacteria can survive
radiation, vacuum and extremes
of temperature, which raises
another incredible possibility.

Extreme Life
Forms On Earth

The number and variety of
species of plants and animals,
hirds and insects, bacteria and
fungae on Earth is spectacular,
each with its own special
adaprtations to its own
environment. Nevertheless the
great majority survive only
within a relatively narrow range
of conditions, particularly with
respect to temperature and
moisture. More and more

vears), in 30%
salt solutions, and in the dark,
cold and high pressure at the
bottom of deep sea trenches.
Additionally it is recognised that
some of the extreme
environments on Earth are
similar to the environments of
some of the planets and moons
of the solar svstem. Parts of
Antarctica are very dry (and
cold!) and similar to the surface
of Mars. Also in Antarctica, a
large lake is known to exist
beneath four kilometres of ice
(Lake Vostock); the same type
of lake is believed to exist
beneath the icy surface of
Jupiter’s moon Eurepa. The
organisms present in the
Antarctic lake have been
isolated from the rest of the
planet for millions of vears,
pursuing their own
independent evolution. What
similarities might these two
places exhibit? Could it have
been guessed that bacteria
accidentally introduced into a
camera sent to the moon with
the Surveyor 3 probe and
retrieved by the Apollo 12
astronauts would come back to
life on Earth in a petri dish, as if
nothing had happened to them
in three vears of exposure to
the moon’s cold, vacuum and
radiation?

This then raises the further
dramatic possibility that not
only could life exist in the more
extreme conditions of another
planet, but also that the life that
evolved on Earth could have
begun its existence on another
planet and was transported to

Earth via meteorite hits. Could
our most ancient predecessors
have been carried from planet
to planet by rocky spacecraft?

These alternative theories are
controversial - what evidence
would be needed to prove
them? How would that
evidence be found? Scientists
are discovering that the best
way to find what to look for in
space is to examine the Earth
first.

Environment

Once life has started and gained
a foothold, then its immediate
environment begins to be
affected. Local chemicals are
absorbed or converted and
waste products are introduced.
The population grows and must
either move to find new
sources of nutrient or adapt to
the changed environment. For
different species to survive
together resources must be
shared. If this is done
successfully an increasing
number of individuals and types
form an ecosvstem. The
chemical nature of the
environment is altered. Samples
of the environment need 1o be
analysed to find out how it is
changing, and why:

Biospheres,
Nutrient Cycles
and Activity

Collections of ecosystems
themselves interact, and form a
biosphere, the layer of a planet
that contains life. As life evolves
this grows from perhaps initially
the surface of the oceans, and
then eventually covers land
masses 0o, and eventually
stretches from the bottom of
the deepest ocean into the
atmosphere. Areas of land and
sea can change colour on the
short timescale of the vearly
seasons, or over longer periods
with the development and
interaction of different species.
Images of the surface over
periods of time are needed to
see this.

Food Webs,
Pyramids and
Energy Flow

Energy from the sun, and heat
from deep sea thermal vents, is
used by countless simple
organisms to convert simple
chemicals such as carbon
dioxide and water to more
complex organic chemicals.
These organisms become food
for a smaller number of more
complex organisms that can’t

produce the basic materials
themselves, and these in turn
become food for a yvet smaller
number of even more complex
creatures, and so on. This is a
food chain composed of
numbers that decrease as they
increase in complexity, a
pvramid structure. There is
interaction between the food
chains; a food web develops,
and material and energy
interconvert. Temperatures of
large regions of a planet can
change. Infrared imaging is a
good way of showing regions of
differing temperature.

Populations,
Co-operation and
Intelligent
Activity

Collections of individuals of a
species form a population, and
co-operate to make the most of
their environment. Where
capable, species physically alter
their environment; buildings
are made, towns and cities
develop; roads and motorways
grow. Large areas consist of
angular shapes, and at night
lights that can’t occur by chance
dot the planet surface. Close-up
or ultra-high resolution images
are needed to see these from
space.

The Final Stage?
- Technological
Sophistication
Information needs to be
exchanged to run these systems
effectively. Eventually
communication needs to be
made across time and distance;
letters aren’t fast enough;
telephone wires can’t be made
long enough, or reach enough
people easily enough; radio
communication is needed.
Electromagnetic radiation spills
into space, and can easily be
detected with suitable
electronic equipment.

Signs Of Life

Any living activity then, no
matter how primitive, leaves its
own signature, which we can
observe if the appropriate
scientific technique is used. To
find life elsewhere we need to
look for these signatures and
make deductions from the
results of those searches. In the
concluding part of this series 1l
be looking at what might be
found, where it might be found,
and at the science and
technology of the equipment
being used to find it.
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Gavin Cheeseman samples a new piece of software
Jrom DesignSoft

or anyone starting out in electronics.

learning even the most basic principles

can be a long and arduous task. Text
book explanations are all very well but
applying the theory to a practical situation is
often a major hurdle. Those inexperienced in
circuit construction may spend hours building
a circuit only to find that it does not work
when switched on. Even a small error can stop
a project from working correctly and for the
inexperienced fault finding is often near
impossible. Even warse, errors can be quite
expensive in terms of damaged components,
and if vour first circuit fails miserably vou may
well be put off electronics for life. There is also
the point that hobbvists starting out in electronics
often may not have access to equipment such
as signal generators, oscilloscopes or variable
power supplies.

Wouldn't it be nice if you could learn how to
correctly wire up and fault find circuits in a
safe environment where errors could be
quickly identified and rectified without all the
expense. You may be surprised to learn there
is a piece of software that can help considerably.

Edison 3 is an interactive software package
aimed at anyone learning fundamental
electrical principles. The program. which that
runs under Windows, provides basic tuition
and allows experimentation within the safe
virtual environment of your PC. The easy to use
package allows users 1o atin an understanding
of circuit operation and test equipment in a on
screen environment before going to the
expense of purchasing the real thing,

The software creates a 3D representation of
a circuit board onto which components can be
picked and placed. Most common component
categories are catered for. Examples are
resistors, capacitors, operational amplifiers and
logic gates. The components may be selected
and placed onto the virtual board where the
required interconnections can be added. The
whole process is simple to grasp and very user

—

friendly. A variety of virtual test equipment is
provided and may be selected in a
similar way to the components.
On screen power supplies,
signal generators,
oscilloscopes and
voltmeters for use with
the virtual circuit are all
' available at the touch of
a button. The test
cquipment settings can
be adjusted to enable
various characteristics of
the circuit to be
displayed or alternatively
you can let the software
select what it considers the
most appropriate setting for
vou. For example, the signal
generator allows adjustment of the
frequency, phase and amplitude.

The on screen oscilloscope display can be
set for continuous or single shot operation.
The latter is useful for displaying transient
waveforms such as those produced by
charging a capacitor through a resistor. The
result is captured and by right clicking on the
oscilloscope screen a larger scale graph may be
displayed showing the timing in more detail.
The software will even display some of the
more complex parameters such as phase
difference. Changes in signal amplitude as a
result of the frequency response of RC circuits
are also easy to demonstrate. For more accurate
measurement of the virtual circuit. the
oscilloscope has an on screen cursor that can
be positioned at different points on the
displayed waveform. Time and instantaneous
amplitude values are shown numerically on
the oscilloscope screen.

In addition to displaying the circuit as a 3D
representation, the corresponding circuit
diagram is also shown. This is generated
automatically when the components are
placed and connected. Component values may
be entered by clicking on the relevant

S,

component and typing in the required details.
Once entered, the values may be changed at
any time. This can be useful as you can design
a basic circuit configuration and play about
with the values on screen. The software will
then carry out simulated measurements
displaying responses and voltages. Although
the software does not offer all the features of
SOME More expensive circuit analvsers. it is an
ideal way for beginners to get to grips with
rudimentary electronic principles and provides
an aesthetically pleasing environment to work
in. More experienced users may also find some,
of the simulation features useful.

The results are displaved in a number of
ways. For example, the charging curve of a
capacitor may be displayed as a mathematical
function or in the form of a graph. But the fun
doesn’t stop there. In some cases an audio
visual display is provided so that in addition to
seeing what is happening with voltage and
current in the circuit, you can also see lamps
illuminating, hear the output from virtual
loudspeakers and so on. Lamps even explode
when over-voltaged and are accompanied by
the sound of breaking glass! You can also
repair the lamp as easily as you have destroyed
it and such features are particularly useful
when learning basic fault finding techniques.

A number of pre-designed problem sets are
provided. Some of these present a faulty
circuit and the student is asked to define
which of the circuit elements is likely to be
faulty. Other problems define working circuits
and ask the student 1o calculate specific values
for components or other parameters such as
voltage and current.

There are also a variety of experiment sets.
These are predefined circuit configurations
that provide a graphic illustration of the
operation of a circuit. The student can adjust
component values or other circuit parameters
and observe the results on screen. Prompts are|
given to explain what is happening on the
screen and to show the user how 1o carry out
the experiment.

A comprehensive demo is provided and is a
quick way to familiarise yourself with some of
the main features of the software. In addition
there are step-by-step instructions on the disk
but users who are familiar with the Windows
operating environment should have little
trouble with finding their way around the
program.

All in all the software is very impressive and
provides a good companion to traditional
electronics text books. It is fine reading about
the theory but with this program vou can
actually try circuits out for yourself and see the
effccts of different configurations without ever
having to even look at a soldering iron. If you
are starting out in electronics then this
software package may be just what you need.

Edison 3 is available from Maplin Flectronics,
order code VT55K, price £79.99 including VAT.

WIN A COPY OF 3 FROM DESIGNSBIT

Fill in the coupon and return to the Editor, and the first name out of the hat will
receive a copy. Entries to be returned by 10th December 1999.

Name

Address

Al employees of Maplin Electronics are excluded from entenng, multiple entnes will be disqualified. You may photocopy this
coupon. Send your entnes to: The Edrtor, Electronics & Beyond, PO Box 777, Rayleigh, Essex, $56 8LU.

Post Code
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Freenetname

There are dozens if not
hundreds of free
Internet service
providers - they seem to
pop up day-by-day with
a relentless regularity.
Most of these offer me-
too free Internet access
(well, free as far as the
service itself is
concerned - phone
charges, on the other
hand, are another
business) after all, but
few of them have a good
gimmick that makes people actually want to use the service they offer.
Yes, some do give some small level of free phone calling access (say at
night, or over the weekend) to grab customers, but we're a long way
off yet having totally free Internet access.

Freenetname is a new service that tries a different tack to get
customers. As well as offering Internet access for free, it allows
registered users to have a free domain name. With an individual
domain name vou can have a Website with a pretty individual URL -
something like <http:/‘www.crazy-for-vou.co.uk>, and a resultant
email address <the-boss@crazy-for-you.co.uk> that's pretty individual
too. Usually to get a domain name, Internet users have to pay a yearly
sum to register and maintain it, and the registration procedure is often
enough to put people off. However, Freenetname takes care of all the
registration process for vou, giving you your very own domain name
and mainaining the Web space for that domain’s Website - quite
literally, for free.

Try it vourself, and grab a domain name that suits before someone
else does, at <http://www.freenetname.co.uk>.

GoClick

Mac users who need to generate HTML documents have many tools at
their hands as around two-thirds of all Web pages on the Internet are
produced using Macs, after all. But probably none so clever or so cool
as GoClick - a Chooser extension that makes the Mac think it’s
printing to a conventional printer, when in fact it's generating HTML
commands. All you need to do to use it once installed is to choose it
in the Chooser (as a Mac user selects any printer to print to), then
print. It's as simple as that. It doesn’t matter what application you're
running - be it Microsoft Word or any other word processor, Microsoft
Excel or any other spreadsheet, any drawing package vou care to use,
or anything else - as long as it's got a Print command then GoClick will
work. It's effectively a system-wide method of generating HTML code.

and the outputted HTML document. If GoClick can't match text to an
HTML stvle it converts the original text to an image, which it then
places on the outputted HTML page. If you're a Mac user and this
technique sounds familiar to you, it’s probably because GoClick’s
sister utility Myrmidon, operates in a similar way. GoClick is merely
better in its capabilities - being able to output HTML documents
according to the latest HTML version 4.0 standard, with cascading style
sheets and the means of handling overlapping objects, various text
alignments and much more.

Get details of GoClick, and download a trial or full version from
<http://www.terrymorse.com>. GoClick costs $159 and discounts are
available if voure an education user or if you're upgrading from
Myrmidon 2.1

A More Secure Army

On 28 June this vear, an Internet intruder hacked into the main
Website of the US Army, maliciously modifying the Army's home page
contents and also gaining access to an internal Army network, where

he removed and
modified computer
files to prevent
detection. Naturally,
this wasn't
considered the best
of taste by the Army
and, following an
intense investigation
bv US Armv CID
investigators, the FBI
arrested the culprit
and his trial is
awalted. This was no
casual entrance to the
Army Website neither
- the 19 vear old
arrested is a Green
Bay, Wisconsin US
man, who has been
identified as a co-founder of a hacker organisation calling itself Global Hell.
Simply because of what they are i.e. high profile and visible
Websites, Government networks pose an obvious invitation to hackers.
The US Department of Defense is now laying down the groundwork
for more secure Internet sites that will prevent unauthorised access to
information. The Website in question: < http://www.army.mil/> was
using Windows NT at the time, which is notorious for security
loopholes and hacker incidents, but since the intrusion has moved to
a new platform and software - Apple Macintosh personal computers
complete with Mac OS software, running WebSTAR Web server software.
The decision to move to Apple Macintosh computers
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The US Army - now safe from hacks, with
new Macs

In the
subsequent
printing process

was based on the World Wide Web Consortium's (W3C)
report on findings in a survey looking at the security issues

GoClick saves vour
document as an
HTML version. and
saves any
associated graphic
images in a folder
alongside the
HTML document -
it’s just that
GoClick prints to a
disk file, not to a
real printer, that's
all. Where it can,
GoClick converts
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text to the closest R D IV S
HTML text stvle it

can, maintaining
the appearance
between your
original document

Creating a Web page from AppleWorks (left window),
using GoClick (settings dialog box In centre), to a
Web browser page (on the right, In the background)

of the various computer operating systems and Web server
software packages that are available. According to the
Consortium’s published reports on its findings, the Apple
Macintosh platform is inherently more secure than any
other platform because it doesn’t have a command shell,
and because it doesn't allow remote logins. The report
also says that the Consortium has found no specific
security problems at all in either WebSTAR software or the
server computer. Indeed, the W3C actually specifies that
“The safest Web site is a bare-bones Macintosh running a
bare-bones Web server.

The whole story of the US Army’s change to Apple
Macintosh servers is at:

g iz =

1 http://waw.dtic.mil/armylink/news/Sep1999/a19990901hacker . html.

® Other LS federal main Websites are also moving from PCs
running Windows NT to Macs running MacOS; including
the US State Department’s main Website, the US Peace
Corps, the National Institutes of Health, the NASA Ames
Rescarch Center, and the Los Alamos National Laboratory

in New Mexico.
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SETI@GHome Searches for Intelligent

Life in the Universe
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The popularity of the University of California‘s SETI@home screen-
saver - software that allows anyone with a desktop computer to aid in
the search for intelligent life in space - has literally skyrocketed in the
three months since its release, with the number of participants world-
wide now topping a million.

While no signs of alien life have vet been found, the SETI or Search
for Extraterrestrial Intelligence craze has infected offices and
classrooms in some 223 countries since the screen saver was made
available in May by a team of scientists at the University of California,
Berkeley.

Companies large and small, elementary and high schools,
government agencies and universities have formed groups to
compete to see whose computers can analyse the most chunks of
dara. The analysis is handled automatically by the screen saver
program and the results sent back to Berkeley, while participants view
the progress on their computer screen.

This success, Berkley researchers claim, proves the value of
distributed computing, and has encouraged him to look around for
other projects that could benefit from this technique. Distributed
computing is a way of splitting large computations among many small
computers.

On Windows and Macintosh machines, the computer program
which can be downloaded from <www.berkley.edu> acts like a screen
saver, kicking in when the computer is idle and crunching data
collected from a radio telescope in Puerto Rico, the 1,000ft diameter
dish at Arecibo.

Statistics show that of the million people who have signed up with
SETI@home and downloaded the software to let them analyse radio
dara from space, about 600,000 have completed at least one unit of
data analysis, and some 370,000 are steady contributors.

The huge amount of computing power this puts in the hands of
the authors of SETK@home is allowing them to tackle even more
difficult and time-consuming analyses of the radio data from space.
The backlog of data from the Arecibo telescope is rapidly
disappearing, and Anderson and his team are currently updating the
software to reanalyse data in search of more complex signals.

Patent for E-mail Filtering and

Forwarding Technology
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USANET's e-muail engine
architecture. Issued by
the U.S. Patent and ‘
Trademark office, the e
patent (number
5.937,161) can be viewed at <www.uspto.gov>.

USA.NET also announced the availability of a new white paper on

managed messaging, which takes a look at USA.NET's patented e-mail
engine architecture.

USANET at
<wwwi.usa.net>, the
world's largest e-mail
outsourcer, has received a
patent for its technology
that enables e-mail
filtering and forwarding,

§ Egg Taps Excite as its First Portal Partner

BT Boost for Cambridge

Welcome to BT

Cambridge’s position as arguably the premicr high technology city of
Europe. Leading technology players in the city, including members of
the Cambridge Network and the University, are 1o be given the
opportunity of connecting to BT's world-leading ultra-high speed IP
testbed.

This trial network, exploiting terabit routing technology, will help
to define the next generation of Internet and multimedia services.
Currently, the network links Cambridge and London with BT's
advanced communications and technology centre, Adastral Park, at
Martlesham Heath, near Ipswich. BT plans to extend the network to
Paris, Frankfurt and other major European cities

The Cambridge organisations will be offered the opportunity to
develop and experiment with the innovative high-speed data
applications which will shape the Internet of tomorrow.

BT at <www.bt.com> also announced that exchanges serving the
majority of Cambridge homes and businesses would have early
upgrades for the latest broadband access services. These will turn an
ordinary telephone line into a high speed digital connection capable
of carrying information at between 10 and 40 times the speed of a
conventional modem.

The company will be ready to-secept wholesale orders from
Internet and other service providers by the end of 1999 so that they
can start offering combined retail packages of content and
connection to their own customers.

P com

.X.n. EXCITE UK

Excite at <www.excite.co.uk> has signed a deal worth in excess of £1

million with Egg, the UK'’s first Internet bank. The deal will give Excite

users easy access to Egg's new Internet credit card to be launched |

later this vear, and other Egg services designed to bring the benefits

of e-<commerce to the customer. It will also ensure that Excite is Egg's |

partner of choice when the Internet bank introduces new products

and services to its existing portfolio k
This partnership extends Excite's position as one of the UK's

leading eccommerce venues. Visitors to Excite UK will be able to

apply for an Egg credit card, a loan or even a mortgage, quickly and

easily, 24 hours a day, seven days a week. In addition, visitors to

Excite's ‘Money & Investing’ channel will be able to learn how to save

money on their taxes, get the latest tips on pensions, use the

currency converter or get share quotes online.
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E-mail OQuter Space

If you want to make contact with outerspace,
bentspace.com could be the Web site for you.
It only takes Bentspace.com users a few
minutes 1o send a message that, travelling at
the speed of light, will take 5 hours 1o reach
the planet Pluto and 30,000 years to reach the
centre of our Milky Way galaxy. Would-be
cosmic communicators can visit the
Bentspace.com Web site at

<www . bentspace. com> enter their message of up
to 1,000 words and, for a credit card charge of
approximately £0.50, send it out into the
COSMOS.

The sender will receive a confirmation from
Bentspace.com computers that the
communique has been sent, as well as a
customised certificate suitable for framing.
Bentspace.com does not censor messages, nor
is it responsible for any replies that come back

from the cosmos. If you
are dubious about life
bevond Earth or extra
terrestrial activity you
could be in a minority.

Since launching the
service at the beginning
of September,
bentspace.com claims to
have been deluged with
requests over its Web site
from people wanting 10
make contact with outer
space. Only in the US?
Not at ali — requests hail
from China, Hong Kong
and the UK. Now where
did we put that old radio
transmitter?

Free ISP - Worth Its Waitrose In Gold
2 UIY 1N
WAITROSE.com

Waitrose is hitting the headlines as an intrapreneurial force and major

‘ HeMBER LOGEN

<www.waitrose.com>,

Waitrose.com is one of the few ISPs to offer users an e-mail bureau. This |
provides unlimited e-mail addresses accessible anywhere in the world and,
for those with existing e-mail addresses, notifies friends and family of all new addresses at no charge. It is also the first to offer a quality broadsheet
format, in keeping with the Waitrose/John Lewis customer profile, which the company believes is pivotal to the total success of the product.

The technical service is being provided by Internet Technology Group (ITG) who last year were voted best Internet service provider on the planet,
recognising their considerable skill and competence in this area.

The move is not expected to be emulated by other ISP companies. Their share of income from telephone charges represents a vast percentage of
their profit, and it is highly unlikely that shareholders would forego these huge sums for long! Waitrose, on the other hand, is part of the John Lewis
Partnership which is owned by its employees and is not controlled by outside shareholders. The company will look to generate revenue principally
from the sale of merchandise - even advertising will be kept to a minimum.

Customers of waitrose.com will be able to log on for the cost of a local call, accessing the most up to date and comprehensive food and wine
associated information on the Web, as well having access to financial news, weather information and travel updates. Waitrosc.com is specifically aimed
at the upper end of the market. Reflecting the profiles and lifestyles of John Lewis and Waitrose customers, the site's content and style are broadsheet
as opposed to tabloid, with news information, for example, being sourced from the Guardian.

e-commerce player as it announces the launch of a free Internet Service
Provider (ISP) product which marks a radical departure from the recent | Cear L LI e S sns ol g st l
mould of ISP packages. | soomundieuus Cannons Wl Wit |
Waitrose.com,  free ISR comes with a 24 hours a day, 7 days a week | i ﬂ (- - i you we st imm
technical support help line which is totally free of charge to customers. 1 wenwtiu : 8 member dich beta
Uniquely for a service of this kind, Waitrose will be not be making a ] ] L R, WW
profit from telephone call charges, which generate a huge amount of S Naland @ money for chary
income for other ISPs. Instead, all Internet revenue from phone calls made ' TR L WAIT, ROSE” — |
by visitors to the site will be donated to four charities, divided according to Contect iy 1 o Pt 2 0Me e ;::;f‘mn_
customer choice. || S momay for ST g ohiemtad el N4 LI L™
A free CD Rom containing installation and Internet software which is * 0 2 rave money for 9od Lol o wod.
available to Waitrose customers in all branches can also be obtained by Parre twws o s AT AR Trmrs mld
post through ringing freephone 0800 072 7666 (£1.50 postage and | ' - AR 08 1RO o R Cl. Sy w0 2 55 Fasrie || L
packing). Existing Internet users can download the software through | ety L] . -

UK MPs Still Not Ready for Online Democracy — -

S e DA AUSY IS

United Kingdom Parliament

Over 400 elected officials in 14 countries visited the IBM Institute for
Electronic Government's *Virtual Ballot Box® to participate in a Survey of
Digital Democracy in Europe but many UK MP's stayed ‘off-line’

A large majority (74%) of Europe’s ‘e-politicians’, who participated in the
IBM Institute for Electronic Government (IEG) online survey about digital
democracy, believe that information technology has the capacity to enhance |
democracy, and 50% would support the introduction of online voting

Welcome to the United Kingdom
Parliament's World Wide Web Service

Here you will find mformabon about the Unted Kingdom Parsament, the House of Commons and the
House of Lords

alongﬁnde traditional methods. @ House of Conunons A nnofiriggients
©® House of Lords

Box: A Survey of Digital Democracy in Europe, launched in the UK at the
beginning of September at <www.icg.ibm.com>.

In the UK, some 180 MPs - those who register an e-mail address on the
UK government Web site <www.partiament.uk> - were invited to participate.

© Explore Parliament

This is one of the findings from the Institute's report The Virtual Ballot (
. The parliamentary web site for schools

@ Parliamentary Services
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Now Web Surfers Can Join Raging Internet Debates

THIRDVSICE com
Now for the first time, Web surfers can find Yt e . 5
and join raging debates or dialogue taking
place on the Internet. Third Voice developers

of the free service that allows people to shape

sites to help people link directly to
raging debates online. Third Voice will
expand the feature by continuing to
add new Web sites to its current list of

' -u-... Third Yoice 1esa micxs

ff =

Mr Grewm | oy win | Chesas Parevensl

On oo B e bt
e ot o e s

—tops vou o cwangy |

50. Additionally, on a daily basis, Third
Voice's editorial team will identify new,
compelling discussions, and provide
direct links from the Third Voice client
Beta 3.0 gives people more control
over the Web browsing experience
through on-demand viewing, which
allows people to turn on or turn off the
Third Voice markers through a simple
click. Third Voice will automatically load
notes onto the page only when a person
selects to click on the note toolbar icon to
view the notes. Internet users with Microsoft

the Web by posting notes on any Web page,
today released Third Voice Beta 3.0 with new
features for the Microsoft Internet Explorer
browser. Third Voice now includes a
recommendation list of the most compelling
notes on the top 50 Web sites where people
instantly can find stimulating and entertaining
discussions. Additionally, Third Voice
introduced on-demand viewing to give users
more control over the browsing experience.
Initially, Beta 3.0 for Inter Explorer will
include a list of the most intriguing, thought
provoking discussions from the top 50 Web

| &

of Dr.

DWG Stars Come Qut for

Alliance

Dr. DWG Announces Release
NetView 3.0
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BlackStar at <ww.blackstar.co.uk>
Europe's leading online video
and DVD retailer has announced
a customer fulfillment alliance
with BigStar Entertainment the
company behind aw.bigstar, con>
the US's leading online movie
superstore.

Under the terms of the
agreement, BigStar will use

-
Or. DWE HorrePoge

a8 drommmgs Iremap | 3eaoen

Just released
bi .

manage
AutoCAD

NetView 3.0, the upgraded Version of the Dr. DWG NetView 2.0.
NetView is an Internet Browser Plug-in CAD Viewer and works on
both Netscape and Internet Explorer.

The new version can View, Redline and Print AutoCAD files and 40
additional file formats including dwf, gif, tiff and jpeg. Dr. DWG
NetView 3.0 has a significantly improved user interface compared to
the previous version.

FartradeCos Puires Co W90
N e g% e W ) U0 pur gun
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Internet Explorer 4.0 and 5.0 can download
Beta 3.0 for IE for free from the Third Voice's
Web site at <www.thirdvoice.com>.

Online Movie

BlackStar to complete orders for
its customers based outside the
US who require PAL format
videos and DVDs. Likewise
BlackStarwill refer its North
American customers who
require goods in the NTSC
format to BigStar. Income on
referred sales will be shared
between the two companies.
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UUNET Boosts Regional E-conomy

UUNET at <www.uk.uu.net> has announced a
multi-million pound investment programme
to expand its UK regional network of fast,
highly resilient gateways for better business
access to the Internet.

Another eight of the UK’s largest
conurbations outside of London will benefit
from the investment which is part of the £1.6
million a day expenditure by UUNET on new
Internet infrastructure for business worldwide.

These eight new high bandwidth Points of
Presence (PoPs), which go live over the next
six months and allow more data to be
transferred, will extend the world’s most
widely deployed and most rigorously
engineered network backbone to a wider
spectrum of metropolitan areas in Scotland,

Northern England, the East
Midlands and the West Country.

The opening of these new PoPs
and the continuing enhancement
of existing UK infrastructure also
paves the way for future upgrades
of capacity ahead of customer
demand. In July 1999, UUNET
announced plans to implement
MPLS or Multi-Protocol Label
Switching technology between
major European cities by !
September 1999. This technology |
will allow increases in bandwidth
and capacity to 16 times above
current levels.

| peeaaaas JBsz  OEm

Welcome to UUNET UK

A HREE sty aewietter senme lom
Wopdate wil beep you informed and:
&l the latest techaciogy news'
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IBM Digital Wallet Speeds Checkout for

Online Shoppers

IBM at <www.ibm.com> has announced the
availability of a new, standards-based version of :
its Consumer Wallet software that enables Web
shoppers to make on-line purchases faster and
with greater ease.

The IBM Consumer Wallet allows Web
shoppers to enter their credit card

number of completed transactions
at merchant sites.

Available in time for the holiday
shopping season, the IBM
Consumer Wallet is available to
consumers from financial
institutions. MasterCard

Only Accounts

information once and store it securely in an
icon - or ‘wallet’ - for all future shopping. With
the *one-click” purchasing feature, digital
wallets eliminate the need for repeated
entering of such information, decreasing the
likelihood of abandoned shopping carts by
frustrated shoppers.

A report from Jupiter Communications on
digital wallets found that 27% of online buyers
abandon orders before check-out due to the
hassle of filling out forms, thus decreasing the

member banks.

AOL UK First to Launch Kids

Stey wod fthe fukd  Dally Cimwndioh  beiimus
weh 0@ Dont Gats 1o .A.u._z
e +Eactofthe Day
Ll
Seals
© R Sotitan 0 B et
Ve e . Sk
: Idrrﬁm E) I, e [—h:‘
WEWS. FARMER CHARGED WATH MURDERING 0
SUSPECTED BURGLAR
WORLO NEWS: RAIN ADOS TO QUAKE MESERY
FIANCE: MARVET REPOAT - —-—
SPORT: OWEN HOPES FOR ENGLAND COMEBACK oy SHeeLAG
ENTERTARIENT: GER CHUFFED'AS SHE HTS N0 fatags
] prerri
TAR A L m N
C_U"- MAKE ME AN AVA] =
.
Iﬁ'tn_lﬁ-
Enenainment  Travel [ — il
Game Lilwstdey fama baa -
ng Inerwes ey

AOL UK at <www.aol.co.uk> is the first ISP in the UK to give kids
their own customised surfing environment with the launch of KIDS
ONLY accounts on AOL.

Called KIDS ONLY, the accounts are set up via AOL UK's Parental
Controls and offer a fun, educational and safe online experience for
kids aged 2 to 12 vears. AOL is still the only ISP to offer fully integrated
parental controls without the need to download special software.

Whilst not a replacement for parental supervision, AOL UK believes
the KIDS ONLY accounts give parents, teachers and guardians even
greater peace of mind when allowing children access to Internet and
online services.

Kids signing on to AOL UK under a KIDS ONLY account are
greeted by the customised KIDS ONLY Welcome Page. Here, kids can
check their e-mail or search the Web via Kids’ AOL Netfind, AOL's
dedicated kid-friendly search engine that delivers pre-screened sites
from the Internet.

International is collaborating with
IBM to distribute the new version
of the Consumer Wallet by offering
it through a special program to its

The IBM Consumer Wallet
Version 2.1 is based on universal
standards for data collection. It uses
Electronic Commerce Markup Language
(ECML), universal standards for merchant field
data collection that were announced in June

Yahoo!

by eccommerce leaders America Online,
American Express, Compagq, CyberCash, 1BM,
MasterCard, Microsoft, SETCo, Sun Microsystems
Transactor Networks, Trintech, and Visa

UK & Ireland Joins Forces

with NatWest
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Yahoo! has announced a relationship between Yahoo! UK & Ireland at
<www.yahoo.co.uk> and the NatWest that will bring NatWest account
information directly to the desktops of Yahoo! Finance at
<finance.yahoo.co.uk> and My Yahoo! <my.yahoo.co.uk> users in
the UK.

Yahoo! users will have the ability to check e-mail and stock quotes,
read news from the UK and around the world. use the UK's favourite
Web guide, and stay up to date on their NatWest account balances
and transactions - all from one secure, convenient location

This service will give registered Yahoo! users the ability to easily
and securely view their NatWest current checking and savings account
balances, as well as transaction history, each time they go to Yahoo!
Finance or My Yahoo!. This service is expected to be available during
Yahoo!'s fourth quarter.

Listen.com and Liquid Audio Make Liquid Tracks
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Listen.com at <www.1isten.com> and
Liquid Audio at <www.1iquidaudio.com>
are set to make it easier to find
downloadable music in Liquid Audio on
the Web. Listen.com is the Internet’s
comprehensive directory of downloadable
music, and Liquid Audio is a leading

E§§ier to Find

pave the way to creating a system (0
facilitate the rapid review of and linking to
Liquid Audio’s catalogue of more than
25,000 secure downloadable Liquid Tracks
by Listen.com’s editors.

Currently, Listen.com’s growing directory
has approximately tens of thousands of

gy provider of software and services for the artists and 75,000 tracks in nearly 600
= Blucs Eolk Reggae . A h 3 3 \
! - Cate. falsealts digital delivery of music over the Internet. musical genres. Listen.com links to all
R sime) = =" Yo Y J w_AgC " " B
| S— 3 A deal between the two companies will formats of downloadable music.
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Essential Surfing Gear Introduces

Intelligent To Do List

Free Web Organiser_

back to the mall and Rk Oves You the POWSr tD CONNECE with DecOle
haltway around the world. But & doesnY dways Gwe You what you
wanrt, when and how You need R Well, now & can - wth esgeer, &

w o o

and faster

Essential Surfing Gear has introduced a free, context-driven Web
organiser called esgear, that makes it easier, faster and more
convenient for people to surf the Intermet.

With one-<click access, esgear automatically brings relevant actions,
topics and sites of interest directly to users. Gear applications,
organised in activity-based suites, are designed to assist people using
the Web for rescarch, shopping, community activities and
entertainment.

While surfing the Internet, users’ personal selections of gear
applications act as private Web assistants and continuous search
engines. Gear applications self activate, based on information in
context, and alert users to related sources, services and
conversations.

esgear, a recent CNET pick-of-the-week, is available free of charge
at the Essential Surfing Gear Web site <www . esgear. com> as well as at
all partner Web sites.

AOL Introduces Instant Messenger 2.0
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AOL at <www.a01.co.uk> has announced the availability of the latest
version of the AOL. Instant Messenger service, version 2.0. The AOL
Instant Messenger service is an Internet version of AOLs popular
Buddy List service, which lets millions of home and business Internet
users know when their friends come online and allows them to send
and respond to private, personalised electronic text messages instantly,

AOL pioneered and popularised the development and integration
of its real-time communications technology into AOL's software for
accessing the AOL subscription service in 1989. In 1996, AOL
launched the Buddy List feature, a collection of messaging related
features including a member-created community of friends, family,
and colleagues, which fundamentally changed communications on
the Internet.

|
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Vertical Solutions

Vertical Solutions at <www,verticalsolutions.com> has created and
released Simple To Do - The Intelligent To Do List which has the
ability 1o help users choose what to work on next.

The new Maucintosh software has the features expected in a list
manager - it’s hierarchical so users can create sub-items, prioritise,
sort and mark items as done. Users can also create, display and work
on multiple lists.

There are also unexpected features that Vertical Solutions says
make Simple To Do both intelligent and easy 1o use, including the
ability to ask Simple To Do’s artificial intelligence what 1o work on next.

ELSA Makes Internet Three-Dimensional

ELSA engineers have succeeded in visualising three dimensional Web
content in a way which results in true spatial perception. For the first
time, ELSA’s i3Di software allows the technical community to
experience the global Internet in an additional dimension and at
consumer prices.

The advanced technology of the ELSA 3D REVELATOR glasses,
which have already been acclaimed by the gaming community,
provide the viewer with an image that appears to be truly three-
dimensional.

E1SA at <www.elsa.com> is a leading provider of Internet access
and computer graphics solutions for the PC. Its product range
includes modems, ISDN adapters, videoconferencing systems, 1ISDN
routers, cable modems, graphics boards and monitors.

Power Line Transmission is Dead

United Utilities has abandoned its trials of Power Line
Telecommunication, or *PLT". In an announcement to the London
Stock Exchange at the beginning of September, the company said
that it was set to close the NorWeb Digital Power Line joint venture
with Nortel Networks.

The intention of the trials was to bring high-speed Internet access
to homes by transmitting data along mains electricity cables.

The RSGB at <www. rsgb.org.uk>. has been involved in discussions
with the Radiocommunications Agency on this subject for three years
and worked closely with other users of the HF spectrum, including
the Ministry of Defence, Home Office, BBC World Service, GCHQ and
the Civil Aviation Authority, in order to counter the ‘data-over-power-
lines’ plans. The RSGB claims that the introduction of PLT would
effectively wipe out large portions of the HF spectrum.

The RSGB's EMC Committee had demonstrated in a simulation
that HF transmissions along mains cable could be heard at great
distances and would raise the noise floor sufficiently to make
reception of weak signals below 30MHz virtually impossible.

The reason given by United Utilities for dropping the project was
that the projected volumes and profitability of the scheme was
insufficient to justifv the investment required. However, it seems
likely that the robust lobbying by the RSGB and other groups was
also a factor taken into account.
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Service Companies Get
Bigger Bang from Net
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If e-business is hot, for service sector growth
companies, it's positively sizzling. Fast growing
service companies are expecting to achieve more
than twice the sales impact from the Internet as
their product sector counterparts in 1999.

These are highlights from the latest
PricewaterhouseCoopers Trendsetter Barometer
survey, released earlier this month at
<www_barometersurveys.com>.

According to their CEOs, a phenomenal 64% of
the fastest growing companies are altready involved
in e-business. This group expects that 17.1% of
their total revenues will be attributable directly and
indirectly to the Internet in 1999.

Daily Mail Acquires 50%
Stake in Zoom

The Daily Mail has acquired a 50% stake in
Zoom.co.uk at <www.zoom.co.uk>, the e-
commerce and free Internet service provider, for a
stake of £15 million, comprising £5 million in cash
on completion and £10 million payable over the
next five years. Zoom becomes a 50/50 joint
venture between the two companies as a result of
the transaction.

Zoom will benefit from the reach of both
partners in the venture as both have agreed to use
their existing businesses to promote the emerging
Internet access provider. Zoom was set up to attract
both existing and new users of the Internet through
its unrivalled line-up of shopping, entertainment
and communication as well as its online loyalty
scheme (Zoom Points) and online credit account
for customers (Zoom Account).

Zoom already draws on a powerful network for
distribution of its disks and promotion of its brand -
over 2,100 outlets and a database of 5.3 million
storecard holders from Arcadia Group. This will
now be strengthened by the addition of ANLs
newspapers and magazines, which can bring Zoom
to the attention of a combined weekly readership
of over 9 million.

S A A A AN

Worldwide Internet Use To Reach 130 Million

Global Internet use will grow by 35.2 million people this vear, to 130.6 million,
according to a report from eMarketer at <www.emarketer. com>.

By 2003, Internet users will reach 350 million, a 267% increase from the end of 1998.
The report, which incorporates data from hundreds of different sources, also found

that worldwide electronic commerce revenues will inc

£700 billion by 2003, while the US will earn a majority

rease from £60 billion in 1999 to
share of every e-commerce dollar.

Germany collects the second-highest level of worldwide e-commerce revenues, with
, with

2600 million in 1998 and £2.64 billion predicted for 1999, while the UK follows

422 billion in 1999, up from £900 million in 1998,

QMarketer

Mondsy, August 23, 1989

where business begins online
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iWare Personalises Desktop and Internet

Experience

iWare, a new company pioneering desktop software,
to simplify and personalise the computing experience.

has launched a new application
iWare enables both new and

experienced Web users to tailor their use of desktop applications and the Internet, onto

one simple taskbar.

Through intuitive features, iWare simplifies the Internet experience by making it
easier to navigate, organise and stay informed right on the computer desktop

iWare provides five primary functions: iStart, iSearch, iShop, iChoose, and
customisable ‘TouchTiles’ all encompassed onto one simple task-bar or iBar located at
the bottom of the user’s screen. The application is free and downloadable at

<www.iwareinc.com>.
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Lycos Launches Personal

Lycos, the fastest growing Internet portal and
the world’s largest online community, has
launched an auction service that brings
buyers and sellers together in several new
and unique ways.

Designed to serve users across the Lycos
Network, the new auctions sites, Lycos
Auctions at <auctions.lycos.com> and
Tripod Auctions at <auctions.tripod.com>,
will host individual sellers as well as retailers
of all sizes.

Auctions

Both buyers and sellers

can link to these sites
easily, giving them the
option to promote their
merchandise and watch
for bargains from personal
start pages, individual
home pages and even
virtual store fronts.
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As demand for faster Internet access is supplied
for both carporate and home-based users, the
adjacent market for streaming media promises o
grow in parallel.

While RealNetworks and Microsoft are at the
forefront of the Internet streaming media rush
hour, other competitors are also moving into
position.
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Not to be outdone, the Hollvwood music
recording industry is also pushing its way in. by
insisting on a secure MP3-type compression
standard for digital music. Despite the recent
frenzy over broadband Web access, high-speed
access will eventually become common for most
users, and the Internet marketing war will shift
from compelling speed 1o compelling content.

RealNetworks and Microsoft Dominate Streaming Media

An overview of competitors’ strategies is the
focus of IP Video and Streaming Media - Servers
and Services Market Overview and Forecast 1999
- 2001, a new report by MRG at <www.mrg.net>.

Many companies profiled in this report have
placed streaming media in their core strategies,
hoping to leverage their unique hardware and
software strengths.

The months destinations

While we’re sure it is in the best possible taste, it’s an oddball of
a service that FinalThoughts undertakes (pun intended). People
using the service, at: <http://www.FinalThoughts.com/> can
leave email messages that are intended for distribution in the
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event of a user’s death. The person also designates a ‘guardian
angel’. If (perhaps that should be when) the person dies, the
guardian angel contacts the FinalThoughts service to unlock the
messages, whereupon they are emailed to the intended
recipients. Tacky in principal at least, but arguably sound business
sense (the phrase it’s an ill wind that does nobody any good
comes to mind) FinalThoughts has plans to enhance the service
with options of video and audio emails, as well as broadcasting a
user’s funeral over the Internet. Hmm.

We've looked at this Website before, but it's been enhanced
recently so is worth another look, and it's a fascinating historical
and archaeological surf. The Virtual Mummy site, created by the
Institute of Mathematics and Computer Science in the University
of Hamburg, has the ability to allow you to look inside an
Egyptian mummy. Take an internal tour, at:<http://www.uke.uni-
hamburg.de/institute/imdm/idv/forschung/mumie/index.en.html>

The Discoverv Channel television channel has a site dedicated
for school use, at: <http://school.discovery,com/schoolhome . html>
where you'll find a wide array of teaching tools and information.
Evervthing from complete lesson plans, to keeping up-to-date on
woolly mammoth excavations in Siberia is available. It's a useful
Website for teachers.
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Looking for better sound on the move? In part 2,
Martin Pipe looks at the modification of existing
equipment for external audio inputs and outputs.

You can CD point,

can’t you?

Last month, we looked at two car-audio
related subjects. The first was how to install
replacement speakers, while the second
focused on “pre-equalising’ recordings that
are tailored 10 the car’s acoustics.
Unfortunately, pre-equalisation isn’t much
help if you frequently listen 1o ‘live’ radio.
The only solution here is to install a graphic
equaliser, and adjust the tonal balance for
best results. Unfortunately, very few car
stereos give vou the opportunity to break
the internal link between tone controls and
power amplifiers. Only high-end models
have a line output, which can be used to
drive graphic equalisers and external
amplifiers of better quality (Maplin sells
both varieties - check out the ‘in-car
entertainment’ section of the catalogue).
Fine, if you were planning to upgrade vour
stereo equipment to a better-specified unit.
Unfortunately, aftermarket equipment
tends to have a ‘standard’ DIN-E fitting.
Many vehicles, notably modern cars (take
the newer Fords, for example) tend to
deviate from this standard and go their
own way, making the installation of

replacement units awkward - to say the least.
Another limitation of many car stereo
‘head units’ is that they don’t make
provision for an auxiliary input - such as a
CD or Minidisc player. These digital sources

i sound somewhat better than cassette, with

no wow and flutter, hiss or missing treble
due to head azimuth alignment problems.
Modern personal players don’t jump or
skip, thanks to the inclusion of ‘anti-shock’
buffer memory, and are hence well-suited
to in-car use. If you're lucky, then your

' equipment will have a front panel-mounted
i 3.5mm stereo jack marked ‘aux’. Sharp head

units were among the first to include one

: of these, and these days even some of the

cheap Far Eastern equipment has the

facility. Some of the more expensive head
units do, in fact, have a CD input, but it’s
intended only to be partnered with a CD

. changer from the same manufacturer. And

guess what - there’s no standard for the

:connection of such devices. The vast

majority of these CD input features go
further than simple audio connections.

i They also allow the CD player to be
controlled from the head unit’s front panel

a mulu-way cable links the
microcontrollers of both devices.

Because the switching and device control
is so integrated, there’s no easy way to
‘force’ the auxiliary input on, even if you
could find out which pins on the ‘CD’
connector carried the audio signals. If you
could obtain the circuit diagram of the unir,
you may be able to find the switching chip.
If you're lucky, it may be a discrete 4053-
type analogue multiplexer so you may be
able to switch the external input on by
forcing the relevant switching input to
ground or + 12V via a toggle switch. Ah, if
things were that simple! In my experience -
particularly with modern units - the
switching forms part of a microbus-
controlled ‘jungle’ chip that also carries out
other analogue functions. Note that circuit
diagrams can usually be obtained from the
manufacturer. Another good source for
circuit diagrams - particularly if you’re on a
tighter budget - may be vour local library.
Some of the larger branches - notably
Chelmsford in Essex - hold a good stock of
manuals, and will obtain one for you if they
don't have a copy. If vou're not within
convenient travelling distance of the library
in question, your local one should be able
to obtain it via ‘interloan’ for a small fee.
Note, however, that service manuals from
car manufacturers are very difficult to
obtain. Fortunately, the equipment they
build into their vehicles is usually bought in
from other companies. As an example, Ford
specified Philips gear for many vears.

Tone control/
gain stage

Power
amplifier

Head Noise
preamplifier reduction
and equaliser ircui
Tape q circuit
head
b Cut
Automatic ®
source & X
switch ? Hets
Tuner
Flgurel. Block diagram of typical car radlo/cassette player
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Modifying a
Radio/Cassette
Head Unit

A sizeable proportion of the existing
base of cassette/radio head units can
be modified for greater flexibility. If
the link (refer to Figure 1) between
the automatic source selector
which selects the tape deck when
the cassette is inserted, otherwise
defaulting to radio reception - and
tone controls is broken, and brought
out 10 an external ‘breakout box'
then a lot of options are available 1o
you. First of all, a graphic equaliser

| could be inseried into the loop.
Secondly, the output could be used
to feed external equipment, such as
high-power amps, line-level
electronic crossovers and graphic
equalisers. Finally, the output from a
CD plaver or other line-level devices

‘ could be introduced here. Although
vou can buy ‘cassette adaptors’ that

| allow signals from external audio
equipment 10 be fed into your head
unit, the sound quality is lacking

| compared to a direct connection

| These cassette adaptors were, by the
way, discussed in detail last month.

Line level? 1 have modified a
couple of cassette radios in this way,
and have discovered in both cases
with an oscilloscope that the signal
level at the tone control input is

| fortunately - roughly line level (in
other words, about 0.7Vrms). For the
purposes of this article, we’ll refer to

l one of these units - a Kenwood
KRC5570 - throughout this article.
Basically, the signal from the cassette
head is boosted by a pre-amp, and
then fed into a noise reduction
circuit (where fitted). At this point,
it’s line level. The output from the

I tuner is at a similar level. Th
automatic source sclector is thus
switching between line-level signals
The automatic source selector’s
output is fed to the active tone
control circuit - which usually also
provides a bit of voltage gain. The

| tone control’s output then goes, via
potential dividers - the volume and
balance controls - to the power amp
ICs. 1t’s impossible 10 generalise. and
it's conceivable that your equipment

| may deviate. For example, the
output from the source selector may
be at a higher or lower level. the
relevant amounts of gain being
added further up the chain.

In these cases, you would need to
make provisions - all external
connections would need to be line-
level for compatibility reasons. If the
signal level at the point between the
automatic source selector and tone
controls is fairly low, then vour CD
input would need to be attentuated
by means of a potential divider. If
vou wanted to drive line-level
amplifiers. things get a little tricky.
You would need to boost the signal
we would recommend a dual op-
amp for this job. A TLO72 dual
opamp is fine for this kind of job.
and will run off quite happily off the
12V DC likely to be in abundance
inside your car sterco. If you want to

L ———— e
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STEP-BY-STEP SPEAKER

The K d KRC-5570 cassette radio’s tone control board,
with audio injout cable attached. Note the use of heat-shrink
sleeving, and that the cable screen is connected to a convenient
ground point. At the other end of the cable is a DPDT switch,
which selects either the Kenwood's cassette/radio source or,
via a pair of phono sockets. an external input. Fortunatety,
the break point was at line audio level - otherwise attenuators
and/or gain stages would be required. depending on whether
you require input or output. These are covered in the text.

Here, the Kenwood's cassette mechanism has been unscrewed
and unplugged for service. You aiso get access to the main
circuit board. In some head units, the audio insertion point (the
point bety the automatic source selector and the tone
controis) may be located somewhere on the main board.

On the prototype, the in-line DIN socket that contains the audio
signals has to be passed through the rear of the mounting cage.
The breakout box, the cabie of which terminates

The modified Kenwood head in use - here, a Diamond Rio is our
audio source. Until somebody comes up with an in-car MP3
player, this is the next best thing!

Inserting the modified Kenwood head unit into its mounting
frame. If your head unit is a removable design. you'll have to take
similar precautions. Most modern units, however, are fixed into
the car - as an anti-theft measure, a security code has to be
entered if the unit is removed from the vehicle (this design is a
complete joke, seeing that code reprogrammers are advertised
openly in the trade press).

On the prototype, the in-line DIN socket that contains the audio
signals has to be passed through the rear of the mounting cage.
The breakout box, the cable of which terminates



REPLACEMENT

The Kenwood head unit, with tone control refitted and cabie
conveniently routed to the unit's rear.

Rear view of the modified Kenwood head unit. The unusual cable

exit point on the back of the device is deliberate - this unit is

‘removable’. This is one of the reasons for specifying the In-line
DIN connections that can be seen to the left of the picture.

The modified Kenwood KRC-5570 head unit, prior to Installing
it in the car.

Figure 2 Circuit diagram of single-rall

It may be needed to boost signals.

audio amplifier based around TLO72 op-amp.

TI072 Pin-out

Pin1: O/p (L Ch.)
Pin 2: -l/p (L Ch))
Pin 3: +1/p (L Ch.)

+12Vv Pin 4: -Vcc (GND)
Pin5: +I/p2 (R Ch.)
Pin6: -I/p2 (RCh)
Pin7: O/p2(RCh)
150k Pin 8: +Vcc (+12V)
22uF/16V
- ID - s 220F/16V
2 TLO72 y—|+ |I—~ Out
150k y:
Note: 10k Preset
Look at DC conditions =1 1 —
at input and output
before deciding on 1K
coupling capacitor
alignment
+

22,F/16V

accurately match signal levels. T would
specify presets as the op-ump gain-setting
resistors. Note that vou will need to bias the
inputs at half-supply potential - op-amps
were designed to operate on split-rail
supplies - and couple the inputs and
outputs via capacitors. Some vendors sell
op-amps that are happy working on single
supply rails. but the T1O72 sounds gooxd
one respected UK hi-fi manufacturer even
used the device in a phono preamp! A
suitable circuit is given in Figure 2.

Coupling Capacitors
Capacitor coupling may well be essential
anyway, because there may be DC offsets at
the audio switchertone control “break’
point of your particular car stereo.
Remember this if vou're using electrolyvtic
capacitors to couple your inputs and
outputs - orientation is important, and the
negative side of the capacitor should be
connected to the side of lower potential. A
side-benefit of this approach is that the op-
amps buffer the output of the source
switcher, preventing loading (and possible
volume reduction, as far as the head unit's
own amplification is concerned). That said,
most external amps have a high input
impedance. and won't introduce any
noticeable loading effects - [ certainly
haven't had any problems with my modified
Kenwood unit, which didn’t require any
extra gain or attenuation stages. This is
perhaps as well, if vou're unfortunate
enough 1o discover that the signal level w
the point between the source selector and
tone controls of vour head unit is higher
than line level. In this case, vou will need
additionai gain to boost the line-level input
from vour CD plaver, and potential dividers
to reduce the signal to a level compatible
with external amplifiers

[ was very fortunate with the Kenwood
because its internal circuitry was laid out in
a logical manner. I've seen similarlv-designed
head units from other manufacturers. Here,
the (rotary) tone controls are built onto a
separate PCB, with obvious screened leads
for the input. The Kenwood tone control's
DC supply and equalised output were
interconnected by unscreened wires
presumably the active circuitry (a thick-film

maodule) on the tone control boosted the
level to such a point where interference was
unlikely 10 be a problem. Modification was
thus straightforward, which is perhaps just
as well because 1 didn’t have the service
manual to hand! After investigating the
signals with a 'scope, the tracks were cut on
the PCB, and wires soldered to the relevant
points (solder on the component “lands’
where paossible, since these are mechanically
sound). You'll need four wires - input
left right. and output leftright. 1 used
Maplin’s XR23A four-core individually-
screened cable for neatness and practicality
[ wouldn’t recommend the cheaper
‘overall screened’ variety, which may result
in crosstalk problems.

Modern Head Units

With more modern head units, things may
be rather more different. Some are based
around logic-controlled tone/volume
controls. which are built into multi-function
ICs governed directly by the microcontroller.
With these. a service manual is essential if
vou want to find out whether the addition
of inputs and outputs is a practical possibility
i.e., there’s a suitable point in the audio
path that can be broken. If there is, and vou
have to build additional circuitry into the
unit, vou have to ensure that there is
sufficient room inside the unit. Note that
most head units are somewhat densely
packed with components. An alternative is
to huilt the circuitry into the same external
casing that contains the source switching
and audio input output connectors.
Although XR23A is fine for the audio signals.
we would recommend an additional heavv-
duty wire to carry power to the op-amps.
You could, I suppose, carry power via one of
the audio wires - coupling capacitors at
either end of the wire would block the DC
from the audio signals. Whichever route vou
take, I would recommend inserting a low-
value resistor or fuse at the head unit end
either would offer some kind of protection
if the DC was to be accidentally grounded.
Remember that were dealing with a car
electrical system here. Lead-acid car batteries
are capable of delivering hundreds of amps
enough to start a fire in the event of a short

J
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Architecture of JM20W 3.5mm stereo jack socket, which may be ideal for
adding a front-panel CD Input to your head unit.

Al dimensions In mm
Viewed from above

11.2

-—2.3
3.5

5 x Holes #1.3

Figure 4 Dimensions of JM20W
3.5mm stereo jack socket

that allowed either the internal
cassette/radio (from the automatic source
selector) or external input to be
experienced. As can be seen from the
photographs, I used standard phono
sockets for the external input. I originally

i considered fitting a line input socket, but

there was insufficient space for even a
3.5mm socket.

You might be more fortunate with your
unit’s front panel design, although it has to
be said that drilling front-panel holes may

¢ spoil its appearance! In any case, you might

want to restore your equipment to its
original condition, or add other features
(such as the line output). If you only need

i an external input and are prepared to make

holes in the front panel, choose a 3.5mm
socket with in-built switch (such as Maplin’s

JM20%; shown in Figures 3 and 4). That way,

there’s no need to bother with manually
switching the source. When no plug is
inserted, the ‘common’ output pins (1 and

- Extomal signal path
- Internal signal path

Head Noise Intemal tone Internal
D—1 preampiifier — % — power
Tape | od equaliser cirouit stage ampiifier
head External switch
Automnatic
source
switch
Une o/p Etonal | o
o gainven| equaliser External
siage lecronic ampifier
—_— | ¥ reqa. CIOSS0Ver L
Line Up gain/att e
stage i reqd.
[Extemal sudio]
’ device 8.9,
L CO player J
Figure 8 Block diagram of complete system

circuit - and should be treated with the
utmost respect.

A metre or so of the four-core audio cable
was brought out from the Kenwood unit to
a ‘breakout box’ via a hole drilled in the rear
panel. The positioning of the cable was
particularly important, since the Kenwood
can - like many high-performance units of
its vintage - be ‘detached’ from its mounting
frame to avoid theft. If you have a similar
unit, you have to be very careful when
deciding where to drill the cable hole,
otherwise it may foul the rear of the frame -
and the connectors not mate properly! Note
that the Kenwood unit was only modified
for line input - it already has a line output,
courtesy of a trailing DIN socket. The
breakout box was fitted with a DPDT switch

2) will make contact with the normally-

closed (4 and 5) contacts. When the plug is

inserted, the normally-closed contacts will
be isolated, the jack plug making contact

with pins 1 and 2 instead. Pin 3, meanwhile,

should be connected to ground. Some head
units with a front-mounted line input work

along exactly the same lines. There are a

couple of points you should be aware of,
though. Firstly, JIM20W is a PCB-mounted
socket, and you must find some way of
holding it in place - epoxy resin, perhaps
(but make sure that none gets into the
socket itself)? Secondly, there must be
sufficient room inside the head unit to
accommodate any active circuitry that may
be required.

Is It Worth It?

OK, s0 it could be a lot of hassle - as you

i can see from block diagram Figure 5. You

i should only consider these modifications if
i your equipment is of a sufficiently high

i standard to make the effort worthwhile, or -

thanks to the whims of the car’s interior

i designer - there's no other option (such as

replacement) available to'you. If you take
the time, the results are well worth it. [ can
now enjoy music from a variety of sources,

i and with far better sound quality than was

possible from the old ‘cassette adaptor’. 1
have successfully partnered the modified
Kenwood with a notebook computer
running Winamp (perfect for long

journeys!), a Diamond Rio MP3 player, a
¢ Sony Minidisc Walkman and a Philips

personal CD player. A subsequent
maodification was to break the 4-pin cable,

This 3.8mm stereo jack socket (Maplin
order code (JM20W) has switching
contacts, and is thus a good choice for
simple auxillary Input modifications.
Simllar switching arrangements can be
found In some cassette/radio head
units with front-panel line-level inputs.

and wire up DIN connectors to each end. A
5-pin DIN plug was soldered to the

breakout box end, while the head unit end
¢ of the cable was fitted with martching in-line
i socket into the cable.

For times when an external source isn't
needed, the breakout box is replaced by a
‘blanking plug’ that restores original
operation - in other words, the head unit’s
source output is fed directly to its tone
control input. If you want to be more
adventurous, you could consider automatic
signal switching. With a logic probe or
‘scope, hunt around on your personal CD
player (or whatever) for a logic signal that
goes high or low when a disc is playing. This
could then be used to switch in the audio
signal at the appropriate time with a relay or
analogue multiplexer. A suitable control
signal should be found near the CD player’s
microcontroller. We would recommend
buffering the logic output with a buffer, or a
pair of hex inverters (e.g. two of the gates of
a 4069) wired in series. The switching
circuitry could be built into a breakout box.
Another possibility is a carphone mute -
some cellular hands-free kits have a suitable
logic output that goes *high’ during the
course of a call. This output, which is
intended for modern car audio equipment
could, in our modification, switch transistors
that ground the audio signals.

In the final article next month, we'll look at
the installation of head units - plus anything
else we haven't vet covered.

Watch It!

Maplin Electronics and the author accept no
responsibility for vour equipment, should
you damage it whilst attempting
maodifications. So be careful!
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In part 2, Gavin Cheeseman gets down to construction

Iintroduction

This month we look at building a
home guitar practice amplifier
with integral Fuzz and Wah Wah
effects.

Input Stage

The circuit diagram of the input
stage is shown in Figure 1. Based
around a single operational
amplifier, this circuit acts as a
buffer providing a high
impedance at the input to
interface to a guitar transducer
and a low output impedance
suitable for driving effects circuits
etc. The stage can also provide a
level of gain when required.
controlied by variable resistor
VRI. Resistors R1 and R2 provide
a half supply reference level for

the non-inverting input of the op-
amp via R3 which is the main
factor that determines the input
impedance. The gain of the stage
at audio frequencies is set by
resistors R4, R3 and VR1
Capacitor C4 provides a low
frequency roll off and C5 reduces
gain at high frequencies. Supply
decoupling is provided by C3 and
C6. The output of IC1 is coupled
to Output Level Control VR2 via
C7. The output is made available
on terminal P5

Fuzz Effect

The Fuzz Effect circuit is shown in
Figure 2. In common with the
input stage this section also uses
a single op-amp but this time the
inverting configuration is used. As

described last month, this type of
effect is produced by clipping the
signal. Signals are coupled to the
input of the amplifier via C2. The
maximum gain of the stage is set
by the values of R3 and R4.
however, when the output signal
(IC1 pin 6) swings high or low
enough for any of the diodes (D1 -

D4) 10 conduct, further signal
swings in that direction are
severely limited. The overall effect
is to produce a clipped waveform
rich in harmonics. The type of
clipping produced by the circuit is
determined by the diode
configuration and this is
controlled by switch S1, When S1
is closed only D1 and D2 are
effectively in circuit (D3 and D4
are bypassed). This results in a
waveform that is clipped
symmetrically (at approximately
the same point on each half
cycle). With S1 set to the open
position the effect is slightly
different. In this mode the onset
of clipping occurs at different

HE

¢ levels on the positive and

¢ negative parts of the cycle. The

. effect is a modified harmonic

i response and a different (perhaps
: less harsh) sound. Capacitor C5

¢ limits the high frequency

i response of the circuit and C6

i couples the output signal to

terminal PS.

Wah Wah Effect

¢ The Wah Wah effect can be

¢ configured for either automatic or
i manual operation. Figure 3 shows
i the circuit. The stage comprising

i 1C1, with R1, R2 and C2 providing
i a half supply reference for other

i relevant parts of the circuit.

i Supply decoupling is important in
i this circuit and is provided by C1,
: C3, C4, C7 and C8. The heart of

i the circuit is 1C4, the popular

: LM13700 transconductance op-

: amp configured as a voltage

: controlled filter. Input signals are
: applied to terminal P3 and the

: output is available at P7. The

: centre frequency of the filter is

i determined by a positive voltage

; applied to P6 (this must not exceed
i the positive supply voltage). A

i variable voltage (for example,

: from a potentiometer) may be

i connected to P6 to allow the

¢ centre frequency to be manually

i swept. This creates the well

i known Wah Wah effect.

The filter may also be swept
automatically. Op-amp IC2 and
associated components form a
simple low frequency oscillator.
The switching threshold of the
oscillator and ultimately the
output amplitude is determined
by VR1 and RS and the oscillator
frequency is set by R6, VR2 and
C5. The output of the oscillator is
buffered by IC3 and made available
on terminal P5. The filter may be

. automatically swept by connecting

the output at P3 directly to P6.

: This results in a variety of Wah

: Wah type effects depenciing on
i the settings of VR1 and VR2.

>
Pt O—o—
PS
P8
P2 O—e
2o
ov
Fig 1 Input stage circult diagram
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VRI set the input
level. The output
of the tone control
stage is available at
P5 and is coupled
to one input of
power amplifier
IC1 via capacitor
Cs5.IClis
configured to
provide two
individual channels.
The input on ICI1
pin 1 is connected
via the tone
control stage and

Tone Controls and
Power Amplifier

Referring to Figure 4, the tone
control stage comprises C1 - C3,
C7, C8, R2 - R4, VR2 and VR3. VR2
controls the treble and VR3
affects the bass although there is
inevitably some interaction
between the two controls. The
input to the tone control circuit is
applied on terminal P3. R1 and

would normally be
used as the main input channel.
The corresponding output is
available at P10. Alternatively an
input signal may be applied
directly to P6 with the
corresponding output on P9. This
input has no level or tone
controls and is an entirely
separate channel. For convenience
we will call this the auxiliary
channel. Either output may be
used to drive a suitable 4 or 8Q

loudspeaker connected between
the relevant output terminal and
0OV. The power handling capability
of the loudspeaker should be
suitable for output level.
Capacitors C13 and CI16 are
included to reduce the gain of
the amplifier at high frequencies
and values are typically in the
order of a few pF. The actual
value chosen depends on the
required response. In practice
these components can usually be
omitted but may be required if
instability or high frequency pick-
up is a problem.

Constructing the
Modules

All four circuits are capable of
exhibiting gain and are therefore
prone to unwanted noise and
carth loop problems if an
unsuitable component layout is
used. Problems mainly occur
where earth returns are connected
incorrectly and where excessive
lengths of unscreened lead are
used 1o connedt 1o sensitive
inputs. Where signal connections
exceed a couple of cm screened
leads should be emploved.
Separate sets of power supply
connections (+V and 0V) should
be used for inputs and outputs
and all OV connections should be
connected back to one single
point (star carth). High frequency
decoupling capacitors (100nF)
should be connected as close to
the relevant active components as
possible. This helps to reduce any
high frequency noise on the
supply rails which can be coupled
back to the circuit input.

Where possible, it is
recommended that DIL sockets
are used for the ICs. 50 as o
avoid damage during soldering.
Of course this does not apply 10
the power amplifier IC (tone
control/power amplifier circuit
1C4) as this does not use a DIL
pinout. Furthermore, this device
can operate at a relatively high
temperature when fully driven
and normally requires heatsinking.
These points must be borne in
mind when the deciding on the
physical orientation of the IC. and
most importantly, there must be
adequate air flow around the
device. As a precautionary
measure, the [C case should not
be allowed to come into direct
contact with the circuit board and
cable insulation should be kept
clear. although when correctly
heatsinked the temperature should
remain within acceptable levels.

It is normal to mount the
device in the upright position
perpendicular to the PCB. If vou
are using matrix board, it may be
necessary to slightly rearrange the
lead positioning to correspond
with the holes in the circuit
board: however. the leads must
not be allowed to short together
as this could be disastrous
Remember to allow enough room
for the heatsink. Power supply
leads. both on and off board.
should be suitable for the current
drain of the amplifier IC (see
power supply considerations).

Similar considerations apply

resistors R10 and R12 of the
power amplifier circuit. These
normally run cold except
under certain fault conditions
but it is sensible to mount the
two resistors such that the
component bodies are raised
slightly above the PCB.
Variable resistors can be
mounted on or off board.
Wiring the controls off board
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may make panel mounting easier
but can result in instability or
noise pickup if tead lengths are
excessive.

The pinout information for the
main semiconductors used is
shown in Figure 5.

Connections

There are various ways to connect
the modules. A suitable
configuration using all four
circuits is shown in Figure 6. The
arrangement shown allows
different effects to be switched in
and out. Terminal designations
for each circuit are shown in
Figure 7 - Figure 10 for reference.
Connections between the
maoxlules should be kept very
short as far as possible. Of course,
there is no reason why all four
modules cannot be built as a
single unit offering the advantage
of minimising off board
connections.

Power Supply
Considerations

All circuits are designed to
operate from a 12V DC power
supply. The power supply must

* 900 axt

Fig 4 Tone control/power amplifier circult diagram

be capable of delivering enough
current for the power amplifier
stage. The actual current
consumption depends on the
loudspeaker impedance, how
hard the amplifier is being driven
and how many channels are in
use. When driving a 4_
loudspeaker from one channel a
1A power supply is
adequate. If both
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necessary short circuit
protection is provided within the
power supply itself. Of course, it
goes without saying that the 12V
power supply output must be
fully isolated from the mains
supply. Never attempt to use 4
power supply that does not
provide the appropriate
protection.

Testing the
Amplifier

Before applying power check for
all short circuits. For simplicity,
we will assume that the
connection configuriation shown
in Figure 6 is used and that the
mode selection switch is set such
that all four modules are
connected in series and active.

The power supply terminal
connections for each of the four
modules are the same. The fused
+ 12V connection is made to
terminal P1 and OV is connected
to P2. A multimeter set to read
current (amps) may be connected
in series with the positive power
supply rail so as to monitor the
current consumption. It is
sensible to set all variable resistor
level controls to the minimum
position to start with. This
particularly applies to VR1 on the
tone control power amp module.

In order to test the unit a signal
source is required. Initially, this
mav take the form of a signal
generdtor or 4 guitar with a
suitable pickup. An oscilloscope is
also useful if available but is by no
means essential.

Apply power to the guitar
amplifier. With no input signal
present, the current consumption
should not exceed 200mA woral. If
a higher current drain is
measured, this suggests there is a
problem. In this case, switch off
immediately and re-check all
connections. Typical causes are
incorrect connections, short
circuits or instability. 1o provide
additional protection when power
is applied to the circuit for the

amplifier channels are
in use a higher current
supply may be required.
For safety reasons,
it is essential that
the power supply is
suitably fused so as
to minimise any
damage should a

short circuilt occur. A L i
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degree of protection is
provided by the power
amplifier IC itself, but
this only applies to
specific fault conditions
such as output short
circuit or thermal
overload. Sometimes
the power supply used
may not be capable of
delivering enough
current to blow the
fuse. If this is the case,
check that the
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Fig 6 Example of module interconnections.

nn\-’
sewa | |

He
2

December 1999 ELECTRONICS AND BEYoND XD




Fig 7 Input circuilt t‘omlnd connections
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first time, you may wish to
connect a lower rated fuse in
series with the positive supply rail
(e.g. F200mA). This fuse should
be replaced with the standard
rating, once it is determined that
the current drain is within the
correct limits.

Assuming that everything
appears to be correct, slowly
increase the setting of level
control VR1 on the tone control/
power amp module. With no
signal applied, this should result
in very little increase in supply
current. It should be possible to
hear noise from the loudspeaker
as the volume is increased. Set
tone controls VR2 and VR3 on the
same module to centre position.
Adjusting these controls will
normally result in a variation in
the output noise level. If available
an oscilloscope may be
connected to the power amplifier
output terminals to check that no
unwanted high frequency
oscillation is present. Reduce the
setting of VR1 such that the wiper
is set to approximately central
position.

Apply a suitable signal source
between P3(i/p) and P4(0V) of
the input module. Set VR2 on the
input module to approximately
half way position. If you are using
a signal generator, the amplitude
should be set to the lowest level
to start with. Slowly increase the
input signal level. An oscilloscope
may be used to check that an
output is present at input module
terminal PS. An output should
also be audible from the
loudspeaker.

Adjusting input module gain
control VR1 or level control VR2
should affect the level at the final
output. If you have an
oscilloscope, connect this to the
output of the Fuzz effect stage

(P5) and note the effect of
adjusting the input level. At low
levels the signal should remain
relatively undistorted but as the
level is increased, distortion
(clipping) should be introduced.
The onset of distortion should be
audible at the output but if the
Wah Wah effect is in line this will
be less noticeable due to the
filtering effect of this stage. With
S1 closed, clipping should be
fundamentally symmetrical.
Opening the switch contacts
should result in a greater signal
amplitude and loss of symmetry.

When the Wah Wah effect is
switched in and configured 1o
operate in automatic mode the
swept filter effect is clearly
audible at the amplifier output.
Check that adjusting Wah Wah
module controls VR1 and VR2
results in a variation to the depth
and rate of the effect.

Once everything appears to be
working correctly connect 4
guitar if you have not done so
already and carry out any final
checks to ensure that all sections
of the guitar amplifier are
operating.

Housing

The sound of the amplifier is, to
a large degree, as much dependant
on the acoustic characteristics of
the loudspeaker housing as it is on
the electronics. Loudspeaker
cabinet design is a complex subject
but in general terms you cannot
expect the same performance
from a small box of andom
dimensions as you will achieve
using a purpose designed cabinet.
Although the tonal requirements
for guitar amplifiers are probably
somewhat different to those of hi-
fi speakers, a little time planning

and experimenting can pay
dividends in terms of achieving
the sound you want. For those
interested, a number of books are
available covering speaker cabinet
design (see Books Section of the
current Maplin Catalogue). It is
not by any means essential for the
guitar amplifier to form part of
the loudspeaker cabinet. The
amplifier can be mounted in a
separdte case with an output
socket 1o allow connection of an
external loudspeaker. For
example, although perhaps not
ideal, a hi-fi speaker could be
used, as long as it has a suitable
impedance and power rating.

- -
Using the Guitar
-

Amplifier
The modules described provide a
low cost method of producing an
amplifier for use with a range of
guitars. The system is well suited
to use with add on guitar
transducers such as stock code
BM97F. These provide a simple
method of driving an amplifier
from an acoustic guitar and are
ideal for beginners. However, one
characteristic of some types of
transducer is that they are quite
prone to acoustic feedback. When
switching off the amplifier it is
always a good idea to reduce the
output volume control, so that
next time vou switch the unit on
vou are not deafened by a sudden
blast of noise and howl round.

Although the design does not
generdlly provide the same level
of performance as can be
expected from a commercial amp
and effects pedals, a useful range
of effects can be produced. By
varying the settings of the Fuzz
and Wah Wah circuits a number of
interesting sounds can be
created.

Input Level

Because each of the modules is
active and exhibits gain it will
usually be necessary to adjust the
level controls when switching
from one effect to another.
Always check that anything you
intend to connect to the amplifier
is fully compatible. The input
stage is designed for relatively
small signals in the order of a few
mV and high level signals (e.g.
line level) should not be used as
these will result in overload. Also
the input of the amplifier should
not be connected to devices with
a DC offset as this may
overvoltage or reverse polarise
the input coupling capacitor.

Gain Setting Depending on the
signal input level driving the
guitar amplifier, it may be
necessary to adjust the gain of
some of the stages. Level controls
have been included to allow the
gain to be reduced where the
signal level is too high but if the
input signal is insufficient to drive
the Fuzz effect stage fully it may
be necessary to increase the gain.
Probably the easiest way to
achieve this is to increase the
value of R4 in the Fuzz effect
circuit. It is recommended that
the value does not exceed 100k.

The input level to the tone
control stage can be increased by
reducing in value or linking out
R1 in the tone control/power amp
circuit. The power amplifier will
then be driven harder resulting in
increased volume.

Circuit
Modifications and
Experimentation

As mentioned earlier, the circuits
described in this article are
designed with experimentation in
mind and the component values
and circuit configurations are
intended to provide a starting
point. The circuits are functional
but are not necessarily fully
optimised. More experienced
constructors may wish to make
modifications to improve or
change the operation of the
circuit. Also it is possible to
connect the circuits in a different
order or leave a module out if not
needed. For example you may
not require the Wah Wah stage.
This is not a problem as long as
input and output levels for each
stage are correctly set up. This is
partially determined by the
output level produced by the
guitar pickup.

Some readers may be
interested in adding further
effects circuits to the existing
configuration. For example a
compressor/limiter could be
connected between the input
stage the Fuzz effect stage o
provide a relatively constant input
level. A simple experimental
circuit is shown in Figure 11 as an
example.

The variable resistors specified
in the parts lists are a mixture of
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voltage, which should not

be allowed exceed the

positive supply voltage (+12V)
may be derived from a
potentiometer. When set up
correctly this allows a
conventional foot pedal (with an
internal potentiometer) to be
used to control the effect. A
switch may be used to select
between automatic and manual
settings (see Figure 12).

Other possible modifications
include changing the response of
the tone controls and modifying
the frequency range of the wah
wah circuit sweep oscillator. The
latter may be achieved by
changing the value of C5 in the
Wah Wah circuit.

+HIV

o

Fig 11 Experimental limiting circuit

preset and panel mounting types
depending on function. For
example, the input stage gain
control (input circuit VR1) is

Alternatively vou may wish to
minimise the number of panel
mounted controls by replacing
some of these with preset types.

+V

specified as a preset variable Suitable holes may be drilled in Or1

resistor. This is because regular the guitar amplifier housing to Mode select

adjustment will not normally be allow access where necessary. switch O

necessary once the most Ultimately the choice is entirely PS

appropriate gain is set. down to the constructor. Ao Wah Wah effect circuit
Conversely input circuit level Centre

control (VR2) has been specified | controlling the frequency -0—1QpPs Input, output and
asa panel mounting device as R . control Manual power supply
adjustment of this control will - Wah Wah Circuit connections not
probably be more frequent (to : Manua" Tk QP2 shown.

change the input level to the y L2

following Fuzz effect stage). As If required, the Wah Wah circuit

long as lead lengths are kept may be operated manually by ov

short there is no reason why
panel mounting potentiometers
cannot be used in place of the
preset types to allow easy access.

disconnecting P5 from P6 on the

Wah Wah effect module and

applving a variable control
voltage to P6. The control

manual Wah Wah effects.

Fig 12 Using a switch to select between automatic and
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This vear's Hi-Fi Show took place at
Novotel London West in Hammersmith. The
set-up was similar to that of Bristol Sound
and Vision, which we visited in a previous
Technology Watch. Exhibitors occupied a
few of the main halls. but most of the action
100k place in the individual hotel rooms.
These aren’t the best for demonstrations.
but it’s better than nothing. Adrian, a hi-fi
enthusiast and the photographer
responsible for some of the pictures vou see
here. remarked on the venue’s similarity to
Heathrow Airport! In the six months that
have efapsed between the two shows. there
have been more developments in the battle
between DVD Audio and SACD - CD's
possible replacement(s). In the blue Sony
corner, one could experience the sweer
sonics from Sonv's first commercial SACD
plavers. Untortunately. [ couldn’t personally
because the because the demo room was
locked at the time | visited. Even the Som
guy couldn’t get in... In the red corner DVD-
Audio was demonstrated by Pioneer and
Technics. As with the Sony. the plavers
looked like commercial products, rather
than prototvpes. Sound quality was - in both
cases - excellent, and if my past experience
is anvthing to go by, the competing SACD
technology will offer broadly similar sonic
henefits

Although SACD has the benefit of
backwards-compartibility with CD, the
software will be more expensive to produce
since all discs are dual-lavered. One of the
lavers contains the Red Book-compuatible
(CD-standard) 16-bit 44. IkHz-sampled
audio. The other layer, which has a much
higher capacity of 4.7Gbh. contains the high-
resolution digital audio that can only be
read by a SACD player. DVD Audio discs.
which are not backwards-compatible with
ordinarv CD players, don't have 1o be multi-
lavered. The DVD specification does allow
tfor dual lavers, and indeed recording on
both sides of the disc, if extra recording
times are envisaged. Chances are that most

commeercial releases will be of the single-
sided. single-lavered variety - these are being
produced en masse by pressing plants
worldwide for the increasing-poputar DVD
Video movies. Indeed, the ballooning
popularity of DVD Video could meun that
we'll eventually see affordable DVD
Video Audio ‘combi’ plavers. This alone
could seal the fate of SACD - nobody wants
more than one standard. After ull, look at
what happened 10 Betamax in the video
war, and - more recently - DCC in the home
digital audio recording stakes.

CD is, however, not dead - far from it!
A number of hi-fi manufacturers
demonstrated high-end plavers, or launched
new models at the show. Linn showed its
CD-12 plaver, which it clearly sees as the CD
equivalent of its legendary LP-12 turntable.
Duanish manufacturer Densen launched its
£1000 ‘Beat’ B-400 player. which it claims is
the result of three vears research and
development. The B-400's transport, which
is custom-made for Densen by Sony. is
unusual in that it features glass - rather than
plastic - optics in the laser assembly.
According to the company, this aspect of the
plaver’s design has numerous benefits -
including a reduction in the number of
tracking errors (and thus less sound-
degrading error correction), better
resistance to ambient temperature and a
longer life. Most plavers, conversely, employ
standard mechanisms from component
manufacturers. 1t's strange to imagine that a
£2000 CD plaver could have the same
mechanics as a £200 midi system'! One
reference DVD plaver has, at its heart, the

same DVD-ROM drive you might pav £70 for
as an upgrade for your PC.

The Beat B-400 is, like many high-end
plavers, compatible with the relatively-
uncommon HDCD discs. HDCD (High
Definition Compatible Digital - don't vou
just love all these acronyms) first made an
appearance back in 1995, It offers the
potential for the equivalent of 20-bit
encoding, plus sampling rates that are
noticeablyv higher than CD's 44.1kH~
HDCDs can be read by standard CD plavers,
the extra information being inserted,
apparently. into the last bits of the regular
CD data packets. This extra information can
only be decoded by a HDCD plaver. In
these machines, a custom DSP chip takes
this information - together with the existing
16-bit PCM data- and combines them 10
regenerate the original high-resolution
signal. which is fed 10 the digital-to-analogue
converter. Manyv HDCD-compatible plavers,
including the B-100. employ the 28-pin DIL
PMD100 HDCD decoder digital filter chip
from Pacific Microsonics - the American
company that developed the system. Pacific
Microsonics also sell HDCD encoders, but
thevre not cheap at around $20,000 each
Many industry pundits see HDCD as a haif-
wav house between CD and new formats
like DVD Audio. Chances are that it will
largely disappear once we have a winner in
the Super CD format wars. That said, HDCD
does have advantages in that standard CD
pressing plants and media can be used.

Another HDCD-compatible player
that employs the PMDI100 chip is Arcam’s
4800 Alpha 9. which is widely recognised as
one of the best in its class. Also present on
the Arcam stand was the company’s range
of amplifiers, and the famous Alpha DAB
tuner. At the Bristol show, Arcam proudly
unveiled DAVE - ‘Digital Audio/Video
Entertainment” - a £900 analogue/digital
surround-sound upgrade for its popular
Alpha 10 integrated amplifier. This could,
indeed. be witnessed at the 1999 Hi-Fi Show
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t00. A new $600 upgrade for the Alpha 10
could also be seen. MARC (Multi Area
Remote Control) is a multi-room system
that, in addition to the main listening ‘zone’,
allows control of four additional zones and
remote control of seven sources. Arcam also
launched a new ‘SE’ version of the Alpha 7
CD player. Moving more upmarket, Chord
arranged a very impressive demo around its
ultra-fidelity DAC (DSC1500E, £4835), pre-
amp (CPA3200E, £3785) and amplification
(two SPM5800s, at £15000 each).

‘The speakers partnered with this esoterica
were the columnar Bishops from Wilson
Benesch, which sell for £20,000 a pair. In
other words a hi-fi system that approaches
the price of a house - and that’s before vou
add the cost of the CD transport.
equipment stands and cabling! It's just as
well that the sound was so good - the light
jazz we heard was breathtakinglv realistic,
and exceptionally well-controlled.

As one can expect, the Chord gear is
built to military specifications - it’s also
rather heavy, much use being made of
milled and die-cast aluminium components.
The massive build quality also helps 1o
damp out unwanted vibrations. Elsewhere
in this article, you'll find a picture of the
DSCI500E with its cover removed. Look at
the quality of the clectronic components,
connections and PCBs, and vou'll see why
this sort of gear doesn’t come cheap. The
DSCI500E incorporates 24-bit 96kHz
technology, and can be upgraded for SACD-
compatibility with an optional module. it’s
compatible with HDCDs, courtesy of the
same PMD100 decoder chip that’s fitted to
other upmarket DACs and audiophile CD
plavers. The complement of inputs and
outputs are impressive. In terms of inputs,
vou get one SP/DIF BNC. two TOSlink
optical, plus two halanced AES XLRs and a
AT&T optical input. There are gold-plated
halanced (XLR) and single-ended (phono)
audio outputs. Chord has also included
digital outputs, presumably for loopthrough
or vet more DAGs if vou're feeling
particularly rich..

What else? In our review of the Bristol
show, we reported on the return of
Nakamichi to these shores. At the 1999 Hi-Fi
show. its UK distributor - BBG - showed
working models of its expensive Soundspace
‘lifestyle” hi-fi systems. although some
products were still in mock-up form. The
most interesting of these was a concept MP3
player. Unfortunately, we weren't allowed to

British-made Cemac a ,
American Big End subs and a

bass, and lots of it...

s a pair of
Big End active
filter unit. Just the thing for dance music

take any photos. MP3, all the rage on the
Internet, was otherwise conspicuous by its
absence. Well, this is a hi-fi show! Just about
every hi-fi mag in existence has reported
that the ‘near-CD’ quality is not all it's
cracked up to be. This is true enough, but it
depends on the level of compression, and -
just as importantly - the MP3 codec and
source hardware/software used in the file's
creation. Not onlv that, but most of these
‘experts’ have based their opinions by
hooking up a MP3 plaver (like a Diamond
Rio) to the line input of their expensive hi-fi
systems. Using a PC to play the music would
be somewhat fairer. if they were to take the
SP/DIF digital audio output from a suitably-
equipped PC soundcard and feed that to an
external DAC, they might be pleasantly
surprised. A 128kbps MP3 stream is not
quite as good as a recent audiophile MD
deck equipped with one of the latest ATRAC
incarnations - but it comes verv close.

Other companies very much into the
lifestvle” concept are Kenwood. Sony,
Denon and Technics - all of which had
stands at the Novotel. Many of these lifestyvle
svstems include built-in Dolby Pro-Logic -
and, in some cases, Dolby Digital - surround
decoders. Those 10 gain most from the
increasing popularity of home cinema are,
of course, the speaker manufacturers. There
were many of these at the show, many of
whom were demonstrating their wares with
large-screen TVs and Dolby Digital DVD
sources. Acoustic Energy. which has added
some new models o its well-received Aegis

e of these monster
s - an Avantgarde
ing room|

=2

the Chord DS
5000! Note

range, unveiled a new subwoofer, centre
speaker and subwoofer. Moving more
upmarket, GT Audio demonstrated a range
of visually-stunning horn speakers from the
German company Avantgarde Acoustics.
These speakers, which employ a much-
refined version of the technology employed
by the first gramophones, are capable of
impressive speed and dynamics. To
reproduce the lower octaves, though, you
need a subwoofer. At the show, GT unveiled
just the product - the Avantgarde
SUB225CTRL Pro, which will go down to
20Hz. Also in the GT room was valve
amplification from British manufacturer
Tron. and the French Platine Verdier
turntable from Laboratoire JC Verdier. This
revered turntable, which was originally
introduced some 20 vears ago, has a
massive platter coupled 1o the motor via a
tiny belt. One can only imagine how long it
takes to run up 1o speed! Other stands also
showed high-end turntables, and various
stalls were selling vinvl accessories and
audiophile pressings.

Valve amplification was also well
represented throughout the show. One of
the most eagerly-anticipated demonstrations
was that of the Quad I1i-forty - the 1999 Hi-Fi
Show marked this product’s first public
appearance. The Il-forty monobloc, which is
scheduled for full production next spring. is
an updated version of the legendary Quad 11
that enjoved considerable popularity during
the 1950s and 1960s. Although the basic
circuit topology of the new model is
basically the same. output power has been
increased from 12 watts to 40 - hence the
name. As with the original model. PCBs
have been eschewed in favour of ‘hard
wiring". The power amp was accompanied
by a new control unit - the Q24 - that looks
very similar o its predecessor of vestervear.
Unlike the original. though, the Q24 doesn’t
have a phono preamp - this is only available
as an option. Quad wasn’t in a position o
give prices at the time of writing. Valve
circuits are popular with DIY constructors -
many of whom feature amongst the
‘Electronics’ readlership - and it was good to
see PM Components with its range of
Golden Dragon valves. The PM Components
stand also featured the chassis of a Marshall
guitar amp so that the visitor could see, in
the company’s words, ‘just how rugged
and reliable tubes are in conditions of
extreme use
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DAB was on demonstration, courtesy of
the BBC and commercial competitor Digital
One. BBC Radios 1 to 5 are currently
simulcasting on DAB. while Digital One is
currently in the test transmission stage.
Digital One’s multiplex - which will include
the established Classic FM, Virgin Radio
and Talk Radio service amongst its number

is scheduled to start by the end of the
vear. New Digital One stations will include
Teen Chart (a style/music/lifestyle station),
Classic Rock, Rolling News and Sport.
Planned stations include dance music.
culture (plays, books and comedy) and
AOR-type music. The BBC will, in time,
introduce new services including
sports news services to complement Radio
3, plus live coverage of Parliament. Next
year, local services will also begin
broadcasting via DAB. It's not known
whether we'll begin to see subscription-
only services, and neither the BBC nor
Digital One could confirm whether they
had plans to broadcast audio services via
the Skv Digital satellite platform. Seeing
that the installed Sky Digital base passed
the million mark some time ago, and that
current domestic DAB receivers sell for
£500 or more, this might not be a bad idea.
Expensive home receivers from Tag

¢ Laren and Arcam. The concept ‘two-
developed by the BBC is
rtesy of Adrian Caspersz.

on’ DAB
top. Photo

o

A
Mclaren, Technics and Arcam were on
display in the BBC/Digital One room, as
was the much-pictured "concept’ tuner
developed by the BBC.

There was, sadly, no sign of the PC-based
Radioscape receiver featured in an earlier
Technology Watch, although the BBC and
Digital One representatives were both
aware of the development. DAB is primarily
being sold as a car medium - although the
potential for ‘better-than-FM" sound quality
obviously appeals to the audiophile. To this
end, head units from Kenwood, Sony and
Grundig amongst others were on show. It
represented the only car audio at the show

if you want to see (and hear) more of this
tvpe of gear at a public exhibition, you had
better wait until next vear’s ‘Live’ show at
Earls Court! None of the broadcasters’
representatives could, sadly, confirm
whether Optimod-type audio compression
would be applied to DAB services or not.
Chances are that it might, seeing that not
all car radios are equipped with the
‘dynamic range restriction’ button. Radio 1
may be subjected to the dreaded Optimod

as is currently the FM service - although
there would be a real furore if Radio 3 got
the same treatment. Exactly why there's a
need for compression on Radio 1 is beyvond
my understanding, secing that the pop

Tokens are available from all Maplin Stores in denominations of £5.

refiects the country of
manufacturer. Perh: Geri
Halliweil might cons| a
pair... Photo courtesy of
Adrian Caspersz.

music is pretty compressed anyway. Why
not just apply it 1o the D] mikes? One can
perhaps smell the vested interests of the
music industry, who - understandably
enough - want to discourage home taping
off the radio in favour of CD purchases! But
then again, many people are prepared to
put up with mediocre sound. One doesn't
suppose that many of them came to the Hi-
Fi Show 1999, though.

The Hi-Fi Show 2000 will be held at the
Novotel. London West. on 21st-24th
September 2000. Enquiries: (0208) 774 0847

Software - it’s your shout?

Have vou - at any time - bought, or
downloaded, a piece of software that failed
to live up to expectations? Was it difficult to
use, unstable, incompatible with your data
or just poorly programmed? I would be
very interested to hear from vou by e-nail
regardless of your platform
(Mac/Windows/DOS/Unix or whatever)
Please try to avoid Bill-bashing for the sake
of it, though! Your information will be used
in the preparation of a future article
please state whether you wish to remain
anonymous.

Martin Pipe welcomes comments and ideas.
E-mail him as: whatnet@cix.compulink.co.uk

Or look out for him online! His ICQ ID is: 15482544
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In part 5, Mike Holmes investigates Enbanced
Layout Design including Tables and Frames

Figure 1. (a) a text
table as produced in

a word processor

3

2
Dverall Gear Raties vs Road Speed mph @ engine rpm
wm-nmaumm.s
0 200 4000 500
1688 2398 3197 3866
2037 3055 4074

403 %N
4027 843e

Overall Gear Ratios vs Road Speed
mph @ engine rpm
with Angl arve = Z 7/33 or 1:4.714

1000 2000 300 4000 5000 6000 7500 Rat
700 16082308310730084790565004 03

'ou may have found out already (by
Yexperimemation) that the popular

Web browsers do not recognise the
‘tab’ key character in text - or if at all, it is
interpreted as a space. This makes it
difficult to display simple tables that may be
made in this way, such as can most readily
be done by most text editors.

To force the browser to display text with
tabs, you could enclose the tabulated text
ina <PRE> ... </PRE> (preformatted)
element. This has two main snags though;
preformatted text is displayed in the
browser's default fixed width font, which
may not be what you wanted, in addition to
which you have no control over the actual
tab positions.

The Table Element

In HTML, proper tables can only be made
with the <TABLE> element. Figure 1a
shows an example of the nearest equivalent
process in a word processor; to be more
exact, one that can create tables as specific,
separate ‘objects’, not merely conventional
paragraphs containing tabulated text.

(In this figure, the editor indicates the
boundaries of ‘cells’ with dotted lines;
obviously these are not printed, only

the contents.)

Such a table comprises rows and
columns of ‘cells’, where each cell can
function almost like a miniature complete
page, having its own tab ruler, margins, etc.

While the editor has its own controls for
formatting its tables, to reproduce the
equivalent for a Web page requires HTML
code to be hand written:

the full width of the page (or of the parent
container), which is what is required in this
case.

TR - (table row) a horizontal row,
containing: TD - (table data-cell) cells that
contain the actual ‘blurb’.

CLASS - as an aside, and in this instance,
an advanced attribute specifying the name
of a text formatting definition contained in
a <STYLE> element within the <HEAD>
element. More conventionally you would
use <FONT> in each and every cell.

The direct result of translating the table
of Figure 1a into HTML is shown in Figure
1b - but now there is a problem. In the
original, a single cell contains the first two
lines and is the complete width of the
table, while all following cells are nine
across (nine columns).

Controlling Table Layout

In the absence of more specific
information, in Figure 2b the browser has
interpreted that this first cell should be the
same width as all the others and therefore
should fit into column 1, which of course it
doesn't, so it is ‘scrunched up’ to the left
and the remaining cells are seriously
uneven.

We need to tell the browser that this cell
should be nine columns wide to fit it to the
full width and appear as the word
processor example:

<TR><TD COLSPAN="9" CLASS="f2fs11“><B><FONT
COLOR="#0000FF*>0verall Gear Ratios etc...

The corrected result is that of Figure 2a.
While this is fine for all practical purposes,
there is something else about it that raises
a couple of problems. The first is that the
coding required to reproduce the second
to seventh rows is verbose in the extreme -
for example, row two looks like:

<DIV ALIGN="CENTER">

<TABLE WIDTH="100%"> <!- start table —>
<TR> <!- start row 1 =

<TD CLASS="f2fs11"><B><FONT
COLOR="#0000FF">Overall Gear Ratios vs Road
Speed mph @ engine rpm</FONT></B><FONT
CLASS="f2fs11"><BR>

with final drive = Z 7/33 or 1:4.714
(standard) :</FONT></TD>

</TR> <!= end row 1 —>

etc.
</TABLE> <!- end table —>
</DIV>

<TR><TD CLASS="£2fs11”>rpm:</TD><TD
CLASS="£2£511">1000</TD><TD
CLASS="£2£s11">2000</TD><TD
CLASS="£2£s11">3000</TD><TD
CLASS="£2£s511">4000</TD><TD
CLASS="£2f511">5000</TD><TD
CLASS="£2£s11*>6000</TD><TD
CLASS="£2£511">7500</TD><TD
CLASS="f2fs11">Ratio:</TD></TR>

The relevant parts are: DIV - (division) an
all purpose container for separating the
document into discrete divisions (not
essential).

TABLE - the main HTML table ‘wrapper’.
In this case it is given the WIDTH attribute
of *100%", which ensures that the table is

There are six rows like this, and not only
is it a lot of typing, there are many
duplications - unavoidable since each cell
must have its own text formatting code -
with the result that the final HTML
document’s file size is, to be honest,
unnecessarily large. As was mentioned
before about pictures, it is also helpful to
prevent overly large Web pages if possible.

The most obvious thing to do is reduce
the number of duplications. Leaving row 2
alone for the moment (the reason will
become clear shortly), it can be seen in
Figure 2b that even the word processor’s
version of the table may be simplified by
reducing the number of cells for ‘rows’ 3
through 7.

The contents of cells in the same column
can be combined to form a list of items
enclosed in a single cell representing that
column, as Figure 2b. This can be directly
translating to the HTML method, as follows:
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Overall Gear Ratlos vs Road Speed mph @ engine rpm
with final drve = 7 7/33 or 1 4.714 (standard)

2000 4000

1598

4889
871

Overail Gear Ratios vs Road Speed mph @ engine rpm
waith final drwve = Z 7/38 or 1 4.714 (standard)

1000 4000 6000
19 ngr 4798

40.74
4699

8.7 807
64 38 9854

Figure 2. (a) as
Figure 1b but with
column spanning
corrected; (b)
illustration of
reducing the number
of cells results in
(c), a more compact
HTML table.

Adding Colours

Returning to our current example, as an
alternative to BORDER, the background
colours of cells can be used to define parts
of the table:

<TABLE WIDTH="100%" CELLSPACING="1" CELLPADDING="3">
and:

<TD BGCOLOR="#FFDCDC* CLASS="f2fsll">

with:

<TD BGCOLOR="#FFDCDC* CLASS="f2fsll1”>

If produces the final overall effect for this ~
page as shown in Figure 4 (and which is
why the cells of row 2, which form column
sub-headings, were not also combined into
those below). In addition, because most
cells now have background colours, a small
margin is added around the text contents,
otherwise it would look a bit odd
(CELLPADDING=3 [pixels]), and just for
extra effect a tiny gap between cells
(CELLSPACING=1 [pixel]).

Controlling Page Layout
With Tables

Curious as it may seem, the most obviously

intended application of the table element as

described so far, that is, for making tables, is

not the commonest by current HTML authors.
The most frequent use of TABLE is,

ST P s The result is shown in Figure 3, and itcan : acrually, to place things, with a falr degree of
<TR><TD CLASSS®£2£511°>15t<BR> be seen straight away bOW gathering specific : accuracy, on different parts of a Web page.
B parts of the text into single cells has also This is because a browser tends to display
S determined the placement of the borders, page contents sequentially from top to
4th<BR> and if done properly the effect is quite bottom. Suppose you wanted two paragraphs
Sthe/TD> pleasant. Larger values for BORDER produce displayed side-by-side in two separate
e s s thicker lines. By explicitly setting BORDER columns, you couldn’t do it, because by
<TD CLASS=*£2Fs11%>7.99<BR> to zero, the table regains space originally default one must be below the other.
10.18<BR> reserved for borders between cells, allowing Take a look at Figure 5a. This is a page
12.22<BR> for particularly compact tables. that is split vertically, with definite left and
14.68<BR> right halves. This is very
16.09</TD> common for index or ‘home’
pages, especially commercial
i Web sites. As here, the left
Overall Gear Ratios vs Road Speed mph @ engine rpm column is confined to listing
o a2 mm\m SL I3 or 1:4 T14 (etamiend) hyperlink jumps to other
D CLRUCA P ETIYSS 278 i . oo . pages or domains, while the
{ n 3197 19090 4795 larger remainder is the
7.321:1<BR> ! 10.18 4074 5082 81N .
6.1:1<BR> 1222 | 4888 8112 7334 actual content of this page.
T - Furhermore, the
4.634:1</TD></TR> : difference is emphasised by
| | v s the image that is used to
Figure 3. Using the BORDER attribute. ‘tile’ or fill the background

of the browser window as

| This is considerably simpler that the specified by the BODY

previous method, coupled with a
proportional difference in file size. In
addition alterations to the text format for
each column is easier. The direct result
displayed by the browser is shown in Figure
2c. Note also that the affected ‘rows’ now
appear closed up, as there was invariably
some extra space introduced between cell
boundaries in the previous version.

Tables Within Tables

It should be mentioned art this point that
the <TD> element can contain almost
anything that you could also put in a <P>
or <DIV> element, including pictures, and,
usefully, another complete table, as a
sub-table.

In such a case BORDER provides the
ability to emphasise some tables with

ST P S e S
. —
iﬁ

;!\,

Modifying A Table’s respect to others; a table with a border of 4 - 2 o et R vt § g
containing a sub-table with a border of 1 . " v

Appea,ranqe looks much nicer than if they both share the B B2 A% AT % h

Several attributes can be added to table or same default border width. i ¥

cell elements to affect the appearance of a

The commonest reason for wanting to
table. The simplest one is this:

place a table in the cell of another is
because the layout of the sub-table is oo
complex to be easily incorporated in the
coding of the ‘parent’ table.

Figure 4. The final HTML table
with coloured cells.

<TABLE BORDER="1" WIDTH="100%">
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How To Navigate
These Pages

The icon shown at left, where seen is
wwaniably used to load a picture - usually a

Y

ing - into 8 96

All such images will be opened in the same
window, which will remain loaded until closed
by you or your browser. Once opened, you
may need to switch Yocus’ to this window by
some other means if it has been opened
befors. Important: image linking relies on
your default file type association for both GIF
and JPG images being set to your web
browser. if your browser is able to execute
JavaScript the secondary window will not have
@ tool bar or status bar, but will retain a menu
for saving or printing the image. if using
NetScape, the secondary window will be 8

‘dependent’ type.

Figure 5. (a) making page columns with a table; (b) the background image used

to accentuate the page division.

BACKGROUND= attribute. This image -
shown on its own in Figure 5b - has the
leftmost 170 pixels-worth in a completely
different colour (its total width is
deliberately very large so that it only tiles
from top to bottom even at the highest
screen resolution),

There is quite at an acute problem with
this technique, and that is, ensuring that the
left column is fixed at exactly 170 pixels,
regardless of what it or the second column
contains, Ordinarily, modern browsers apply
complex heuristics to tables and their cells,
influenced by what each cell actually
contains, screen width, etc., in an attempt to
present a pleasingly balanced display. This is
all very clever, but often a real pain when
you are trying to override it!

How To Make A Reliable
Fixed Left-Column Page

These are the requirements for making a
page as per Figure Sb, or any equivalent,
counterbalancing the automatic heuristics
that the browser might otherwise apply -
with ugly results! everything to be displayed
in the two columns must be contained in a
table. Often this means the whole ‘page’ is
in a table the table width must equal the
window width (TABLE WIDTH="100%" ...)
to allow for some mismatch between the
cell boundaries and that inferred by the
background image, and to provide some
margins, add a little cell spacing (TABLE ...
CELLSPACING =6) as an aid to the above,
BODY margins should be zero (BODY ...
LEFTMARGIN=0 TOPMARGIN =0) the
width of the top cell of column 1 must be
fixed (e.g. TD WIDTH=170) the width of
the second column is left unspecified

At least one cell in the second column
must contain enough items to ensure that
the browser makes it fill the remaining
available window width. If there is not, the
browser may stretch the width of the first
column to ‘even things up’, thus destroying
the desired effect! This is usually because
lines in column 1 are longer than the
column width. They must be forced to wrap
around within the specified width, it only

works properly if lines in column 2 are also
wrapped.

In the ahsence of large blocks of text for
column 2, the above may be ensured by one
of two techniques: either, create a long
sentence of ‘dummy words’ made up from a
series of non-breaking spaces - typically,
&nbsp;&nbsp;&nbsp;&nbsp; (space)
&nbsp;&nbsp;&nbsp;&nbsp; etc.; or, by the
following:

appear to belong together, only because

i contrived using frames.

be divided into more than one sub-region.

supported by browsers equal to Netscape

Consequently a provision should be added

elements, and nothing is shown, because it
¢ does not understand them - details shortly.

<IMG SRC="empty.gif” HEIGHT=1 WIDTH=X>

display. As the user moves through pages in

“empty.gif” is nothing more than a
transparent background, and so is invisible.
Value ‘X" is made equal to the window width
minus the width of column 1 + any cell
spacing. The only problem with this is that it
doesn’t take differing screen resolutions
into account,

Note that in the first method you cannot
use multiple spaces, because the browser
typically reduces series of multiple spaces to
just one, if at all. So the non-breaking space
must be used (HTML code &nbsp; or ANSI
character 160).

i visible, with no redraw,

Welcome to the HTML Reference Library

|
Frames l

It has to be said that this method of dividing
the page into distinct regions through the l
use of table cells can become quite fiddly at
times, although it is very useful for placing
images almost exactly where you want
them! Alternatively, separate regions that

they are displayed simultaneously, can be

Frames extend the layout flexibility of Web |
pages by allowing the visible client area to

Note, that the use of frames is only

Navigator from version 2.0 and Microsoft
Internet Explorer 3.0 and above.

in case the browser used ignores the frame

Each sub-region, or frame, has the
following properties:
® It loads its own page from a separately defined

URL, independently of the other frames.

e It can be given a NAME, so that it can be
targeted as a destination for a new URL by
anchors on pages in other frames.

e It resizes itself dynamically in response to
changes in the size of the visible client area.

e It can choose to allow or disallow utself to
be manually resized by the user.

This raises the following possibilities.
Information that the page author wishes to
remain constantly visible, such as a toolbar-
like menu, title graphics, etc. can be shown
in a frame separate from the rest of the

the “live” frame, this “static” frame is always

The use of a ‘table of contents’ becomes
much easier and clearer. A left-hand frame
could contain a set of hyperlinks, which are
always visible, each of which targets its URL
into the right-hand frame when clicked on.

The three frame elements are FRAMESET,
FRAME, and NOFRAMES. There must be an
initial page with a basic structure very much
like a normal HTML. document, except the
BODY container is replaced by at least one
FRAMESET container which defines the
frames that will make up the complete

Please Select & Volume

Thus reference, using the Internet Draft as
an mformation base is an on-kne reference
library of currently supported HTML
elements - their syntax, and use.

It assumes that the user has knowledge of
the World Wide Web andthe vanous

-ﬁ.‘lHTML user agents (browsers) available. _f"

Figure 6. Four documents in a set of four frames looks like one ‘page’

with separate partitions.
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‘page’, as below (and because the BODY is
missing, no part of this root page is actually
visible on screen). Framesets may be
nested:

<HTML>

<HEAD>

<TITLE>HTML Reference Library</TITLE>
</HEAD>

<FRAMESET ROWS="85,*,65">

<FRAME SCROLLING="no* NAME="title*® NORESIZE
SRC="title.htm">

<FRAMESET COLS="40%,60%">

<FRAME SCROLLING="yes" NAME="toc"
SRC="toc.htm">

<FRAME SCROLLING="yes” NAME="main_page”
SRC="main.htm">

</FRAMESET>

<FRAME SCROLLING="no* NAME="HLP buttons”®
NORESIZE SRC="buttons.htm”>

<NOFRAMES>

</NOFRAMES>

</FRAMESET>

Frame Syntax

The result of this is shown in Figure 6,
displaying four actual HTML documents.
The syntax is similar in scope and
complexity to that used for tables, and was
designed to be quickly processed by
Internet client layout engines.

<FRAMESET> is the main container for
a FRAME. It can define either ROWS or
COLS, followed by a comma delimited list
of values. These can be in absolute pixels,
percentages between 1% and 100%, or
relative scaling (+ or - a value).

The number of rows/cols is implicit in
the number of clements in the list. Since
the total height/width of all the values must
equal the height/width of the window,
actual sizes might be normalised to achieve
this. To inform the browser that a row or
column is required at this point, but
without sizing data, an asterisk ‘*' is used.
The browser makes this region fill the
remaining space. You cannot mix ROWS
and COLS in the same frameset, hence in
the example a second frameset inside the
first defines the two columns.

<FRAME> defines a single frame in a
frameset. There are six possible attributes:
SRC, NAME, MARGINWIDTH,
MARGINHEIGHT, SCROLLING, and
NORESIZE. The SRC attribute is set to the
URL of the document to be displayed in
this particular frame. Frames without a SRC
are displayed as a blank, flat grey panel
sized as the frame would have been. Note
that once created, the frame takes on all
the aspects of a separate window, in the
context of HTML. coding (and especially
scripts).

NAME gives the frame a name so that it
can be targeted by anchors in other
documents, commonly those in other
frames in the same browser window, as in:
<A HREF="toc.htm” TARGET ="toc">
(see above).

By default all frame windows are
unnamed. There are four reserved names
which can be referred to in anchor
TARGETS, but which you must not redefine
as new frame names:

e _Blank Always load this link into a new,
unnamed main browser window (does not

Figure 7. (a) a
contents menu
in a left-hand
frame remains
constantly
visible to load
different pages
into a right-
hand frame.

Push-Pull Output Teans

How Vales Are Made
) Maplin Magazine Fasy We
- General/Othor

Sundar to the transistor, the thode may be used i three
different c

* the Common Curl

. u o

o the Common o (or the catl

* See also: Chmponie A

he Common Cathode is the most popular connection and thes wall
be deakt with ;n some detad

he vacuum triode has three mbernal elements: cathode, cootrol
$0d, and anode. Multiple grid valves, such as pentodes or hexodes,

the same basic elements to which are added extra grids for
funchons.

make a new frame in the current browser

window).
i o _Self Always load this link over myself.
i e _Parent Always load this link over the

parent, meaning the main browser window
(becomes self if there is no parent).

e Top Always load this link at the top level
(becomes self if already at the top).
Formerly, only Netscape Navigator

supported the use of ‘_blank’ to mean

¢ open a document in a fresh browser

window, but this is being incorporated in
recent browsers. Similarly, opening a
hyperlink whose TARGET specifies a name
you made up but which doesn't exist

i creates a new browser level window.

MARGINWIDTH and MARGINHEIGHT

i controls page margins in this frame, values

in pixels.
SCROLLING ="yes | no|auto™: describes if
the frame should have a scrollbar or not.

! Auto instructs the browser to decide
: whether scrollbars are needed, and place

them where necessary. If unspecified, the
default is auto.
NORESIZE is a flag indicating that the

i frame cannot be resized by the user.

Otherwise, the frame is resizable by

dragging its edge to a new position with

the mouse.

FRAMEBORDER="yes | n0": Formerly
Internet Explorer™ specific, controls the
frame border display (normally three-

i dimensional raised bars). If “no”, the
i borders for the specific frame are not
i drawn (and if used in Navigator™ 4.x,
i cannot be resized). Setting this flag causes

all borders in the set to disappear, and the
result can look very much like a single page

divided up as per the table method - except

that each division of this ‘page’ is

independently scrollable!

FRAMESPACING ="value™: also Internet
Explorer™ specific, allows the setting of

extra space around frames, to give the
i appearance of ‘floating’ frames (or thick
i borders).

If The Browser Cannot

Handle Frames
<NOFRAMES> provides alternative

i content that is viewable by non-frame-

i capable browsers. (A frame-capable

i browser ignores everything between this

i and </NOFRAMES>). The content should
i be a BODY element, as this will be the next

intelligible thing a non-frame-capable

browser reads after <HEAD >, so that in

effect the result reads like a normal page.

Theory
8] Basic Application Circutts
§ Mains Transformers
&) High induciancs Chokes
1] Single-Ended Output Transformers
Push-Pull Output Transformers
How Vaives Are Made

2 Mot M mnsben o Mab) € molan

Figure 7. (b) detail of the
contents menu. Contained in
a table cell with NOWRAP
set, lines do not break when

displayed in a frame
narrower than themselves.

The BODY could contain a copy of one
of the framed pages - which is inefficient
and difficult to maintain - or better still,
something like:

<P>If your browser is unable to display
frames click <A
HREF="alternative.htm”>here</A>.</P>

Contents Menu Example

Using all these elements, an alternative to
the table method illustrated in Figure Sa
may be made with two frames as in Figure
7a. Here a left-hand frame contains a page
menu ‘tree’, which remains visible at all
times. Clicking on links in this menu bring
up the required page in the right-hand
frame.

Notice also how the lines of the menu
items do not break - as this would interfere
with the design of the tree - but disappear
under the scrollbar and actually the page
needs to be scrolled sideways to see the
righthand ends. On its own the page looks
like Figure 7b, but this does not give a clue
as to what is going on.

In fact the whole menu is contained in a
single table cell, and the cell is given the
NOWRAP attribute, thus preserving the
intended layout of the tree.

For Next Time

You may have seen Windows-like objects
embedded in pages - text input fields,
selection lists, buttons - these are all sub-
elements of a FORM, usually used by the
client to return typed data back to the
‘webmaster’. Next month we shall find out
how they are made, and what sorts of
things they can be used for.
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Diary Dates

Every possible effort has been made
to ensure that information presented
here is correct prior to publication.
To avoid disappointment due to late
changes or amendments, please
contact event organisations to
confirm details.

November 1999

2 to 4 Nov. e-business expo 2, Olympla,
London. Tel: (0181) 910 7910.

2 to 3 Nov. Sound Broadcasting
Equipment Show, NEC Birmingham.

Tel: (01398) 323 700.

3 to 5 Nov. Voice Europe - Computer
Telephony & Call Centres, Olympia,
London. Tet: (01244) 378 888.

5 to 7 Nov. PC@HOME - Small Office &
Home User Computing Show, G-MEX

Centre, Manchester. Tel: (01895) 630 288.

10 to 11 Nov. Data Warehousing,
Olympla, London. Tel: (0181) 879 3366.
12 to 14 Nov. The Home PC Show,
Telford Intemational Centre.

Tel: (01895) 676 224.

16 to 18 Nov. Digtal Media World,
Wembley Exhibition Centre, London.

Tel: (01244) 378888.

16 to 18 Nov. Engineering & Production
Technology, The Kings Hall, Beffast.

Tel: +353 1490 0600.

16 to 18 Nov. Electronic Information
Display, Sandown Exhibition Centre,
Sandown. Tel: (01822) 614 671.

17 to 18 Nov. JAVA - Computer
Software Trade Exhibition & Conference,
Olympia, London. Tel: (01256) 384 000.
17 to 18 Nov. Softworld in Sales &
Marketing, National Exhibrtion Centre,
Bimingham. Tel: (0181) 541 5040.

26 to 28 Nov. Switched On - Intemet
Users Expo, Olympia, London.

Tel: (0207) 323 4492 Fax 0207 323 4039.

December 1999

29 Nov to 1 Dec 93. TMA32
Telecommunications Managers Assoc
Exhibition, Brighton Centre. Brighton.
Tel: (01372) 361000.

7 to 8 Dec. Digital Signal Processing &
Data Acquisition, Sandown Exhibition
Centre Esher. Tel: (0208) 547 3947.

7 to 9 Dec. Online Information, Olympia,
London. Tel: (01865) 388 000.

19 Dec. Scottish Computer Fair, SECC
Glasgow. Tel: (01706) 299 902.

January 2000

26 to 27 Jan. Computer Trade Show,
NEC, Bimingham. Tel: (0208) 541 5040.

Egbrua!y 2000

2 to 3 Feb. Legal [T 2000, Business
Design Centre, London.
Tel: (0207) 221 1156.

8 to 9 Feb. Accounting IT, G-MEX
Centre, Bimingham.
Tel: (0171) 221 11565.

9 to 10 Feb. Communications for
Business, Barbican Centre, London.
Tel: (01923) 676 867.

9 to 10 Feb. Softworld in Human
Resources & Payroll, Wembley Exhibition
Centre, London. Tel: (0181) 541 5040.
10 Feb. Video Forum - Video Equipment
Trade Show, Wembley Exhibition Centre,
London. Tel: (01273) 836 800.

Please send details of events for
inclusion in ‘Diary Dates’ to: News Editor,
Electronics and Beyond, P.O. Box 777,
Rayleigh, Essex $S6 8LU or e-mail to
swaddington@cix.compulink.co.uk.

What’s On’?

Jobs Keynotes at Apple
Expo Paris

Apple opened
the sixteenth
annual Apple
Expo '99

conference in
Paris on
September 15
featuring a
keynote address
by Steve Jobs,
Apple's

interim CEO.

During the
keynote, Apple
presented
recently
announced
products to customers for the first time in
Europe, including: the Power Mac G4, its next
generation desktop computer designed for
professional and customers; the Apple Cinema
Display, a spectacular 22in. LCD flat panel that is
the largest LCD display ever brought to market;
and Book, Apple's consumer and education
portable computer.

The Expo featured over 230 exhibitors show
casing a wide range of solutions and services for
the Macintosh platform. Specifically, the Showcase
Village includes the latest Mac developer solutions
for digital video production, Web publishing,
education and business productivity, while the
Music Village showcases applications and
techniques that have made the Mac the platform
of choice for musicians. A special area is also
dedicated to the rapldiy expanding number of games
for the Mac.

For further details, check:
<www.apple.com/uk>Contct: Apple,

Tel: (0870) 600 6010.

Lord Sainsbury Urges
Science Communicators to
Understand Public

It is not enough for scientists to just explain
their science to people, Science Minister Lord
Sainsbury said at the Science Communicators
Forum at the British Association Science Festival
in Sheffield at the beginning of September.

"The real challenge for scientists lies in
engaging with the public in an open debate about
new technologies and convincing them that the
benefits outweigh the risks and that the risks are
propx rly controlled by the regulatory system,”
said Lord Sainsbury.

"Scientists often talk about risk as if it were
simply a question of teaching people about
probabilities. This is very naive because what we
are concerned about is how people react to risk.
How they react to risk is very much affected in
my experience by three things: whether they see
benefits that outweigh the risks; whether they
believe that government and industry can do
anything to control or prevent the risks; and
whether they feel they have a choice about
whether they take the risks or not. As we
introduce new technologies we need to take
account of issues such as these. Lord Sainsbury
drew attention to the Biosciences project, which
gave an insight into the sort of information
people want and how it can be provided. He also
cited a recent public opinion survey that
convincingly demonstrated that people are far
more likely to approve of scientific advances if

they are linked to real benefits. Lord Sainsbury said,
"What these studies show is that people’s attitudes
to new technologies is very much influenced by
their view of the balance of the risks and rewards
involved.
If we ignore this kind of evidence we have only
ourselves to blame if we fail to communicate
effectively with the public. Continuing, Lord
Sainsbury emphasised the need to ensure that
guidelines on scientific advice devised by the Chief
Scientific Officer, Sir Robert May, are consistently
adhered to across government. He also highlighted
the crucial role played by the regulatory system.
Lord Sainsbury said, "Particularly after B/\e BSE
crisis, people are no longer prepared to accept the
view of scientific advice as 'speaking truth to

wer.' While most surveys show that scientists as a

road category are generally trusted, people are

not preFarcd any longer to accept uncritically the
views of experts. And that is why we need to make
certain that the work of Advisory Committees is
transparent to the public. These and other
challenges will be considered in a review of science
communication being undertaken by the Office of
Science and Technology, which will report to Lord
Sainsbury before next year’s National Science Week.

For further details, check: <www.dti.org.uk>.
Contact: Department Trade & Industry
Tel: (0171) 215 S000.

Internet
Access
Company
Sounds
Warning to
Small
Businesses

Britain's small
businesses could be
compromising their
commercial security
by allowing their
email to be stored
on inadequately
protected systems,
a UK Internet access company has warned. Equiinet
believes small firms should stop relying on free e-mail
services and switch to secure company e-mail
systems, which are now priced realistically.

Many small firms coulg be at risk from their use of
direct Access from their PCs to free e-mail services
such as Microsoft's Hotmail, which was breached by
computer activists.

Companies need to ensure that they avoid the
damage that could be done to them by hackers
infiltrating such services, Equiinet says.

“E-mail is a fantastic tool for small firms and they
have come to rely on it. But they should be usin
their own secure e-mail svstems rather than public
ones, allowing them to form a barrier between the
Internet and their desktop e-mail, ” said Bob Jones,
chairman of Equiinet.

The key technology here is the firewall, a piece of
software that provides a barrier based on the company’s
own policies. Without this, you're effectively closing
the front door at night but forgetting to lock it.

Firewalls are widely deploved by large corporates
as a measure for preventing unauthorised access to
computers networks from both inside and outside
of the organisation. They have traditionally carried
relatively high price tags and have been perceived
as 100 complex and expensive for smaller companies.

For further details, check:
<www.equiinet.com>.

Contact: Equiinet, Tel: (01793) 603700.

[HECTRONICS

ELECTRONICS AND BEYOND €D



& I:IIIIE BREAKI

0 00000000 01¢ [—[-r'—r'

In this last part, Mike Bedford takes a look at some
of the sopbisticated cipbers which are in use today,
such as the banks and corporations world-wide,
and which will pave the way to the widespread
adoption of e-commerce.

o fur in our investigation of code

making - or cryptography to use the

proper terminology - we've seen a
progression from ciphers which can be used
by hand to those which required machines
to automate the encryption and decryption
processes. We've also seen a trend towards
automation in code breaking or
cryptanalysis. Specifically, we saw how the
first ever electronic computers were
designed for the sole purpose of cracking
German wartime ciphers - and these two
trends continue hand-in-hand. As improving
technology permits ever more sophisticated
ciphers to be used. so the code breakers
also turn to increasingly advanced
technology. As cryptanalysis goes hi tech
then so the code making has to become
cleverer still. But, whereas 50 vears ago the
hardware used for crvptography was rare,
expensive, and protected by the Official
Secrets Act, today it is commonplace. Any
PC can be used to emulate the wartime
cipher machines like Enigma or perform
cryptanalvsis in just the same way as the
Bombe electro-mechanical or the Colossus
electronic computers. And so there’s been
another trend in the world of cryptography.
Since the tools of the trade are now easy to
get hold of. ciphers are no longer the sole
domain of spies and the military. Encryption
is now an impaortant commercial tool.
especially as the potentially insecure
Internet is being used to transmit sensitive
information such as credit card details. This
month, to bring our investigation of
cryptography to a close, we'll take a look at

some of the sophisticated ciphers which are
in use today. These are the ciphers which
are used by banks and corporations world-
wide and which will pave the way to the
widespread adoption of e-commerce.

Data Encryption
Standard - DES

The Data Encryption Standard, or DES, was
developed during the 70s in response to a
LS government initiative for the provision
of a cheap, secure encryption technology
for use in the protection of non-classified
information, which would be available to all
and appropriate for use in a wide variety of
applications.

DES is described as a secret key, block
product cipher. We've already come across
the term ‘product cipher’ - one which uses
a combination of substitution and
transposition - but. if your knowledge of
ciphers is limited to what you've read in the
first two articles in this series. the other
terms will be new to vou. All the ciphers
we’ve seen so far are stream ciphers, that is
ciphers which operate on a single letter at a
time. In a block cipher, the algorithm
operates on a block of data at a time and in
DES that block is 64 bits or eight ASCI1
characters long. The final term, secret key, is
an intriguing one. It means exactly what it
sounds like - that the sender and the
receiver use a key which is kept secret from
all other parties in order to maintain secure
communication. Surprisingly. though. there

are other types of cipher where the key is
not kept secret but we'll have to leave an
explanation of this until later in the article.

The DES algorithm isn't especially difficult
to understand - it can readily be implemented
in hardware, and a high level language
program runs only to around 300 lines - but
it is a rather long and protracted process. In
our description of DES, therefore, 1 shall
relv heavilv on flow diagrams. [ suggest that
you refer to the diagrams as you work your
way through the textual description. Figure
13 is the overall flow diagram of the DES
encryption process and Figure 14 is a more
detailed view of what happens in each of
the boxes in Figure 13 which are labelled
‘Iteration 1" to ‘lteration 16." Note that in
each of these diagrams, blue boxes
represent the data as it progresses through
the process, changing from plain text to
cipher text en route, vellow hoxes represent
keys, and green boxes represent operations.
To give an example from Figure 13, the
operation labelled ‘lteration 1’ takes data LO
RO and kev K1 as its inputs and generates
data L1 and R1 as its outputs. You'll notice
that the flow diagrams show 16 keys labelled
K1 10 K16, each of which is used in one of
the iterations. In fact. DES requires just the
one 56-bit key but this is used to generate
the sixteen 48-bit kevs used in each of the
iterations. We’'ll take a look at how these
sixteen kevs are generated once we've
worked through the main encryption
process.

Initial Permutation

As we've already seen, DES works on
blocks of 64-blts. The first stage in the
enCrvption process is a transposition - this is
designated by the box labelled ‘Initial
Permutation’. This involves jumbling up the
64 bits according to a fixed transposition
table. The 64-bit result is then divided into
32-bit left and right parts, 1.0 and RO which
are processed in the first iteration to give
another pair of 32-bit parts. L1 and R1. This
continues until, after the 16th iteration is

Figure 13.
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Figure 14.

Figure 15.

complete, L16 and R16 are re<combined and
finally subjected to the Inverse Initial
Permutation - another transposition, in fact
the reverse of the first transposition - to give
the final cipher text.

So, now let’s take a look at what goes on
in each of those 16 iterations. The right-
hand part of the input data to iteration n,
Rn-1, is transposed using another fixed table
call the E-bit selection table. In fact, 16 of
the bits are also duplicated as part of this
process, thereby increasing the length to 48
bits. The result is now XORed with the 48-
bit key for this particular iteration, Kn. The
48-bit result is now split into eight groups of
six bits each. The box labelled Permutation
P is, in fact, a fixed substitution so each of
these 6-bit values is substituted for a
different value, each now 4-bits in length.
The eight 4-bit values are now re-combined
to give a 32-bit result, and this is now
XORed with the left hand part of the input
data to iteration n, Ln-1, to give the right
hand part of the output data from the
iteration, Rn. The left-hand part of the
output data from iteration n, In, is simply
the right hand part of the input data, Rn-

1. Turning now to the generation of the Keys
for each iteration, K1 to K16, we'll refer to
Figures 15 and 16. As before, the first figure
is an overall flow diagram and the second
shows the detail of what goes on in each
iteration. I won’t go through these in detail
- I'll just point out that the boxes labelled
‘Permuted Choice 1’ and ‘Permuted Choice
2’ involve a transposition of bits and that the
second of these also discards some of the
bits to produce Kn, the 48-bit key for
iteration n.

We haven't presented all this because we
expect that many of you will feel inclined to
write your own DES software - and you'd
need the details of each of the transposition
and substitution tables if you were to try.
The reason for showing you the flow
diagrams is to illustrate that, despite being
somewhat convoluted, the process is really
just a block-oriented extension of techniques
we've already see. This contrasts with the
RSA cipher which we'll look at next. But at
this stage it’s appropriate to address the
question of whether this is a
monoalphabetic or a polyalphabetic cipher.
After all, we saw in the first part of this
series that any monoalphabetic cipher - one
which always causes a particular plain text
letter to become the same cipher text letter

¢ give some thought to the

- is not very secure. Specifically, it can be
cracked by measuring the frequency of
occurrence of cipher text letters, letter pairs
and triplets and comparing them to the
frequency of occurrence in the English
language. At first sight, DES does appear to
be monoalphabetic — with the same key,
one block of input data will always produce
the same block of output data. However,
the phrase monoalphabetic doesn't apply
since the algorithm operates on blocks of
64-bits or eight characters at a time rather
than on a single letter. Whereas a block will
always encode the same way, if that block
was composed of eight letter as, for
example, those eight letters wouldn't all end
up represented by the same eight bits in the
final cipher text. Any attempt to crack a
code by looking at the frequency of
occurrence of blocks of eight characters -
the equivalent of the method we used to
crack monoalphabetic ciphers - just isn't an
option.

Public Key Ciphers

DES is described as a private key cipher
as, for that matter, are all the ciphers we've
seen so far. And in a private key cipher, only
those parties authorised to encrypt or
decrypt messages should have knowledge
of that key. This scems so obvious and so
much a part of all we've seen so far that it
will probably come as a surprise to learn
that there is a different class of cipher called
the public key cipher. But before we look at
this in more derail, let’s

to you over that insecure communication
channel. In practice, the only really secure
method would be for me to hand the key to
you in person. But for someone who needs
to communicate with a number of parties
world-wide, communicating the keys would
be a lengthy and expensive process. This
problem of key distribution is the one
which public key encryption is designed to
overcome.

Another name for a private key cipher is a
symmetrical key cipher. What this means is
that the same key is used for encryption and
decryption as shown in Figure 17. A public
key cipher, on the other hand, is
asymmetrical in that one key is used for
encryption and a different key is used for
decryption. This scheme is illustrated in
Figure 18. The two keys are, obviously,
related, but the cipher is designed such that
someone can’t work out the one key from
the other. Strictly speaking, of course, it is
possible to determine one key from the
other but it would take a phenomenal
amount of computing time. When I talk of
something being impossible, therefore,
what I really mean is that it's computationally
impractical. So let’s now look at how this
helps overcome the problem of key
distribution. All parties intending to
communicate using public key encryption
generate a pair of keys. Note that, although
it’s not possible to work out one key from
the other, it is, of course, possible to
generate a pair of keys with this strange
relationship. One of the keys is kept secret
which is called the private key and is never
divulged to anyone clse, and the other key
is published. It would be possible, for
example, for people to publish their public
key in a directory of e-mail addresses. Now,
if 1 want to send a message to vou, I encrypt
it using vour public key. Only you will now
e able to decrypt that message since the
decryption process requires your private
key. Similarly, to reply, vou would encrypt
the message using my public key and |
would decrypt it using my private key. Only
the public keys have to be distributed and
there's no need to keep these secret, so the
problem of key distribution has been
solved.

RSA Public Key Cipher

The most common public key cipher is
called RSA in recognition of its three
developers, Rivest, Shamir and Adleman. I'm
not going to describe the inner workings of
the RSA cipher at all. Unlike DES, which is

probiems with private key
ciphers. Let's assume that
I want to communicate
with you over a
communication channel
which I know isn't secure.
We've never
communicated before so
we'll need to agree on
some method of
encryption. OK, perhaps |
take the initiative here so |
decide on the DES
encryption standard and I
pick a key. But now, of
course, there’s a problem.
How do I let you know
the key I've picked -
certainly I can’t transmit it

Figure 16.

_ ke
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Public key

Encryption

Figure 18.

Plain text Cipher text Plain text
Private key pri?aatr:?(ey
Encryption Decryption
Figure 17.
Plain text Cipher text Plain text

long and convoluted but relatively simple
nonetheless, the mathematics behind

RSA is horrendously complicated
Encryption and decryption of RSA also
involves about a thousand times more
computing time than DES which is one of
the major disadvantages of the public key
approach. For this reason, a common
technique is to use a public key scheme
for the distribution of a key which is then
used with a separate private key cipher. The
private key would be used for just the one
message and then discarded. Figure 19
shows this hybrid method in use.

At first sight, it would seem that another
disadvantage of a public key cipher is that it
doesn’t allow authentication of the sender.
With a private key cipher, if you receive a
message, purportedly from a known party,
the fact that you're able to decode it using a
key known only to you and that party would
indicated that it had indeed been sent by
that party. As it stands, of course, no such
authentication is provided by a public key
cipher. Anyone could encode a message to
you using your public key and you'd have
no way of telling whether the message
actually came from whom it claims to have
been sent by. However, a well designed
public key cipher, such as RSA, does allow a
sender to electronically ‘sign’ a message in a
unique way. Let’s see how this works by
referring to Figure 20. First of all, though,
we need to take a look at the concept of a
one-way hash function. This is a function
which operates on a block of data to
generate a unique value but for which there
is no reverse function which would allow
the original data to be recovered. An
example is the checksum which is
appended to the end of a block of data to
allow the receiver to verify whether or not
the data had been corrupted during
transmission. The receiving party calculates
the checksum from the received data and
compares it with the checksum calculated
by the sender and appended to the
message. A discrepancy indicated data
corruption. So, to return to the digital
signature, the sending party encrypts the
message using the intended recipient’s
public key using the method we've already

Private key

Decryption

Public key

Attempted
Decryption

seen. The sender also performs a one-way
hash function on the unencrypted text and
encrypts the result of the hash function
using his own private key. Now, RSA allows
messages either to be encrypted using the
public key and decrypted using the private
key or vice versa. Encrypting using the
private key is not normally very useful since

¢ anyone could then decrypt that message

using the public key but it is useful in this
instance. The recipient decrypts the message
using his own private key and then
performs the one-way hash function on the

i decrypted message. The recipient now

decrypts the hash function result sent by
the other party using that party’s public key.
If the result is the same as the locally-

generated hash function result, this proves

that the message had been sent by the party
whose public key had been used to decrypt
the hash function result. The sender is,
therefore, authenticated.

Political Wranglings

In the section on DES, we spoke about a
key length of 56 bits. In fact, there has been
quite some controversy over the years about
the key length of this and other encryption
algorithms. The standard which formed the
basis of DES, IBM's Lucifer, had a 128-bit
key. Before authorising it for public release,
though, the National Security Agency - the
USA's equivalent of MI5 - insisted on a
reduction to 56 bits. As you could well
imagine, this made the cipher substantially
less secure, in fact, a brute force attack
would manage to crack the 56-bit DES a few
trillion times quicker than the full 128-bit
variant. However, as vou'll know if you've
followed the political tos-and-fros reported
in the computer magazines, the US

i government imposed even more stringent

limitations on what could be exported.
Encryption software is considered to fall
into the same category as munitions for
export purposes. Accordingly, such software
can only be shipped from the USA with an

appropriate export license. Licenses were,

initially, only granted for products with a 40-
bit keys - another 64,000 times less secure
than the 56-bit version.

The fact that something is illegal, doesn't
always prevent it from happening, though,
as is evidenced by the Zimmermann saga.

i American mathematician Phil Zimmermann,

developed a system of cryptography called
PGP or Pretty Good Privacy which had a
128-bit key and could not, therefore, be
exported legally. This didn’t deter
Zimmermann, though, and, in common
with much of the early Internet community,
felt that a stand had to be made in the
interests of free speech. That stand involved
making the source code of PGP freely
available over the Internet and it came very
close to gaining Zimmermann a four year
spell in a Federal Penitentiary. Another line

i of attack against apparently unjust export

restrictions was totally legal. Academics and
hackers everywhere started a consorted
attack on 40-bit versions of DES and similar

ciphers. Some of the cryptanalysts were

flying the ‘free speech’ flag by showing how
insecure a 40-bit key was, for others the
motivation was the pure technical challenge

i of cracking a cipher, but it’s also significant

that for many others the motivation was
financial — cash prizes were on offer. And

¢ who was putting up this money? Well, if 1

tell you that the export restrictions were
causing American software houses to loose
out to foreign competition, you'll probably

i guess the answer — these companies had a

vested interest in proving to the NSA that a
40-bit cipher is virtually useless. So how did
these amateur cryptanalysts fare? In 1995,
French student Damien Doligez cracked a
40-bit cipher in eight days using a

: combination of 120 workstations and a few

supercomputers. The next year, a group of
cryptographers estimated that a 40-bit key
could be cracked in 12 minutes and a 56-bit
key in 18 months using a $10,000 machine

consisting of 25 FPGAs. For $10 million, a

machine with 25,000 FPGA chips could
crack a 56-bit DES key in 13 hours; one with
250,000 ASICs could do it in 6 minutes. In
1997, following RSA Data Security’s

i announcement of cash prizes for the first

person breaking each cipher of varying key
lengths, Ian Goldberg, a student at Berkeley,
walked away with a $1,000 prize of cracking
the 40-bit RC5 cipher in three and a half
hours using a network of 250 computers
that tested 100 billion keys per hour. A few
weeks later, Germano Caronni of the Swiss
Federal Institute of Technology won the
$5,000 48-bit prize. Caronni used more than
3,500 computers networked over the
Internet to search 1.5 trillion keys per hour.
The key was found after 13 days.

Well, to cut a long story short, the US

i government eventually relented about a

year ago and encryption systems with key
lengths up to 56-bits can now be exported.
However, it’s questionable how much more
secure 56-bit key is today than a 40-bit key

¢ was when DES was first introduced. More

recently, a team assembled by the Electronic
Frontier Foundation cracked the 56-bit DES
in less than 23 hours. In fact, a bill which
will abandon all export controls on
encryption products is in the process of
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software to illustrate
the use of the various
historical ciphers we
looked at earlier in
this series - I'm talking
about software which
can be used for real
world applications.
However, if you do
want to play around
with some of the
historical ciphers,
search engines will list

a wealth of

information. Bear in
mind, though, that if
you just look for

words such as cipher,
encryption,
cryptography and the

Figure 20.

like you'll get just too
many references and
most of them will be
to current day
cryptography. So try
looking for
information on
specific historical
ciphers such as Playfair

being introduced. Until recently, though, it
looked as if this bill only stood a chance of
being approved if it required suppliers of
products to build in a key recovery
mechanism. Also referred to as ‘the back
door’, this is a method, in theory known
only to the supplier and to certain
government departments including law
enforcement agencies, which would permit
a message to be decrvpted without use of
the key. Needless to say, civil liberty groups
voiced opposition to this, as

or Enigma.

But to return to my main emphasis,
practical cryptographic software will, almost
certainly, be based on the ciphers described
in this article, that is DES or RSA. And
commercial products are available from
companies like Sophos (www.sophos.com)
who specialise in computer security. In
addition to encryption for the purpose of
secure electronic transmission of data,
packages which will encrypt data as it’s

written to your hard disk and decrypt it as
it’s read back are also available. This, of
course, provides protection from
unauthorised access to your PC and secures
your data in the event of the PC being
stolen. However, there is also plenty of
public domain software and shareware
available for downloading from the Web. If
you look around 'm sure you'll find plenty
but here are a couple of examples of free
software which vou may like to take a look
at. Do bear in mind, though, that you
should properly virus-check any software
vou download from the Web before you use
it. Scramdisk, available from
http://ww.scramdisk.clara.net, encrypts the
data on your hard disk to protect it from
prying eyes. The software decrypts data on
the fly but only to a user who can enter the
appropriate password (i.e. key). And a
number of packages for file encryption and
secure e-mailing can be downloaded from
http:/abi.hypermart.net.

Finally, as a parting shot, 1 thought you
might also be interested in taking a look at
hup://web.mit.edu/network/pgp.html which
is the Web site from which PGP - the
software which got Phil Zimmermann into
so much trouble - can be downloaded.
However, you won't actually be able to
obtain the software from that site, not
unless you make some false declarations,
that is, since it is still governed by US export
restrictions. Specifically, in order to be
provided with complete details of how to
download the software, you have to
electronically sign a declaration stating
either that you're a US citizen living in the
USA or that you're a Canadian citizen living
in Canada. Personally, I wouldn't risk
incurring the wrath of the CIA by making a
false declaration.

did other parties concerned -—v
that the back door could well
jeopardise security. So, if
you're concerned about civil
liberties you'll be dismayed to
hear, no doubt, that the British
government, in its proposed
forthcoming legislation, looks
set to require something
similar. But instead of a back
door, the proposed solution is
to use the services of a so-
called Trusted Third Party.
Users of encryption products
would be required to lodge
their key with this trusted
third party. In the event of an
investigation relating to
criminal or terrorist activity,
the police and other
government departments
would be ably to apply to
obtain the key from the
trusted third party.

Board

Hands-on
Encryption

To conclude our
investigation of the world of
cryptography, | thought it
would be appropriate to give
pointers on where you can get
hold of cryptographic
software. I'm not talking here
of software which could be
described as a curiosity -

" Lamp”

Figure 8. Logical wiring diagram of the German wartime Enigma machine.
This is reprinted In colour and applies to the text In Part 2 from last month.
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In this second part, Reg Miles looks at the latest
MPEG standards - MPEG-4, MPEG-7 and the
new MHEG standard

Sony Digital Mavia. Digital Movie Camera

the Motion Picture Experts Group in

developing the MPEG-1 standard and
the broader and more versatile, but directly
descended, MPEG-2. In this part, I chart the
movement of MPEG into new areas, with
MPEG-4 and MPEG-7, and also introduce
the Multimedia and Hypermedia Experts
Group and their MHEG standard.

MPEG-3 was absorbed into an expanded
MPEG-2, thus leaving MPEG-4 as the next
standard. This has the potential for very
high compression ratios - up to 1000:1 in
extreme cases, using object-based coding to
represent audiovisual objects, and the
relationship of those to other objects in a
scene, as well as taking into account how a
user can interact with those objects. In
addition to broadcasting applications,
MPEG-4 uses cover internet multimedia,
interactive video games, multimedia mailing,
optical discs, videoconferencing, and
videophones... In fact, just about everything
you can think of. And the first product has
already been launched - the Sharp Internet
ViewCam. This can store up to one hour of
video on a 32MB SmartMedia card; which

I n the first part I described the work of

can then transferred to a computer for
sending as an e-mail attachment or to be
posted on a web page. MPEG-4 became a

¢ standard this year; and an MPEG-4 Version 2
i with backwards compatible extensions is
i under development.

MPEG-4

i MPEG-4 defines the coded representations

i of two basic types of media objects: natural -

recorded with a camera or a microphone,

and synthetic - graphics, text, synthesised

¢ speech and sounds. These are arranged in

i heirarchical fashion. At the basic level are

so-called primitive media objects: static

i objects - anything that is not moving,

i whether it be an object in the scene or a

¢ background, or any part of a still digital

i image; video objects - anything that is
moving, separated from its background; and

: audio objects - sounds associated with the

¢ video objects. Those are the natural,

primitive media objects. The synthetic ones

i are text and graphics; talking synthetic

i heads and associated text used to synthesise
the speech and animate the head; and

¢ synthetic sound. Both the natural and

¢ synthetic objects can be 2-D or 3-D, plus

i both natural and synthetic objects can be

! combined.

i Natural video objects are identified by

i algorithms that hold the parameters to
describe them in terms of their shape
(rectangular or arbitrary - the latter being
first determined by blocks of pixels, and
then the ‘boundary blocks’ receiving special

: treatment, giving a pixel-based shape), plus

i colour, texture, etc., and their motion.

¢ It takes a lot of processing but, once done,

i very little information is actually needed to
i describe those aspects from frame to frame
(Figure 10). However, coding is similar to

that used for MPEG-1/2, with motion

prediction and compensation, followed by
i DCT-based texture coding (using either 8 x
i 8 DCT or shape adaptive DCT). In addition
* to block-based motion prediction and

o +

Py e

Motion "
texture m‘l/";"‘llx —_—
coding p

Motion
estimmation

Shape

Frame
Store

coding

Figure 10. MPEG-4 compression.
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Figure 11. MPEG-4 scene description.

(User Events, Class Request

compensation, further compression can be
achieved by using global motion
compensation. This involves transmitting a
static ‘sprite’ - a still image describing a
panoramic background - to the receiver.
This is then held in a sprite buffer, and only
the camera motion relative to the
background need be transmitted. Any
moving foreground images will be coded as
rectangular or arbitrary video objects and
sent separately. The decoder then

reconstructs the image from the sprite, the
camera motions and the video object(s).
For resolution up to MPEG-1 level,
combined with frame rates of up to 15Hz,
very low hitrate video (VLBV) can be used -
a range of about 5-64kb/s. But MPEG-4 can
also be used at up to 10 Mbys; enabling uses
such as multimedia and interactive TV, with
qualityequal to digital TV. MPEG-4 supports
both progressive and interlaced scanning,
up to CCIR 601, with sampling structures of

Sharp Internet MPEG-4 Camera.

standard caters for general audio at 6-
i 04kb/s; or TwinVQ can be used (Transform-
i domain Weighted Interleave Vector

can be constructed using shape and

different means depending on their type.

i of synchronising it to facial animation, if that

4:2:0 and +4:2:2 - and B&W, with pixel depths
of up to 8-bits per component. And constant

i or variable bitrates.

HVXC

The coding of natural audio objects is

i done by a variety of means, at bitrates

ranging over 2-64kb/s - or less than 2kb/s

when variable bitrate is used. Speech coding

is handled by Harmonic Vector eXcitation
Coding (HVXC) at 2-4kby/s; and by Code
Excited Linear Predictive (CELP) for 4-
24kb/s. HVXC can operate down to 1.2kb/s

when using variable bitrate. CELP has two
i operating modes, for narrowband and

wideband speech: the formeroperates up to |
12kby/s, sampling at 8kHz: the later up to
24kb/s at 16kHz. While the MPEG-2 AAC

Quantisation), which is said to be
technically superior to MP3.

Synthetic visual objects are built up using
the latest techniques. A face, for example,

textures controlled by Facial Definition
Parameters (FDP). and then animated by
the Facial Animation Parameters (FAP) to
create expressions and give the lip
movements accompanying speech. And only
the parameters need be transmitted. The
same applies to synthesised bodies: only
here it is BDP and BAR Other objects are
created by similar static and dynamic mesh
coding and texture mapping.

Synthesised sounds are handled by

Speech is generated from text input by a
text-to-speech (TTS) coder, at bitrates from
200b/s to 1.2kbys. Together with the means
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Figure 12. MPEG-4 data streams.

P

TransMux Streams

i

is required. Also, the particular language
and dialect can be signalled in the bitstream.
General sounds and music are produced in
a synthesis language called Structured Audio
Orchestra Language (SAOL - pronounced
‘sail'). This defines an ‘orchestra’ of
‘instruments’ that produce the desired
sounds under the control of downloaded
scores in the bitstream, using the Structured
Audio Score Language (SASL). It is also
possible to use the MIDI protocol when
such fine control is unnecesary. Or a
wavetable bank format, in which sound
samples are downloaded for wavetable
synthesis, together with filters, reverbs, etc,
for further processing.

Once coded each primitive media object
is an individual entity, and can be worked on
separately. These primitive media objects
are then collected together to form
compound media objects - a dog visually
barking and the sound of the barks, for
example. These groupings are then used to
reconstruct the scenes. MPEG-4 provides a
standardised way of describing such scenes:
where everything goes and what those
things relate to; whether they have some
interactive quality; the required changes
necessary if a scene is to be navigated
through; and the starting and stopping of
video and/or audio streams (Figure 11)

The scene description information is coded
and transmitted separately from the media
objects (enabling easy changes to the
composition), using a programming
language called Binary Format for Scenes
(BIFS). This was developed from the Virtual
Reality Modelling Language (VRML)
increasingly used to create virtual reality
environments.

Of course, there could be more than one
scene description: for example, a viewer
could choose between presenters or news
readers speaking different languages, rather
than just a different soundtrack or subtitles.

Streamed data is carried in one or more
elementary streams; with an object descriptor
(OD) to identify all the streams that are
associated with one object (Figure 12)

Each stream also has its own descriptors for

i configuration information, such as

determining decoder resources and timing.

A synchronisation layer identifies the

different parts of elementary streams (video

: or audio frames, et¢) which will have been

time stamped, and synchronises all the
various elements. There is also a delivery
layer, which contains two multiplexed layers

- FlexMux and TransMux. The Flexible

(content) Multiplex can carry groups of
interleaved elementary streams; while the
Transport Multiplex models transport
protocols to enable MPEG-4 to be used in a

i wide range of applications. The underlying
i TransMux layer can be used without FlexMux,
¢ if it provides all the necessary functions - but

the sync layer must accompany it.

MPEG-4 has built on the MPEG-2 Digital
Storage Media - Command and Control
(DSM-CC), used to provide open application
protocols to enable a variety of disparate
services to be received by the user. This

i more advanced version has been renamed

DSM-CC Multimedia Integration Framework
(DMIF). As with MPEG-2 there are different
Profiles 1o suit different applications.

The visual profiles are: Simple Visual
Profile - error resilient coding of rectangular

: objects, for mobile networks; Simple

Scalable Visual Profile - adding coding for
temporal and spatial scalable objects, for

|p:410| APR 2 | TeleFext
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Internet use - used by the Sharp camera;
Core Visual Profile - adding further coding
for arbitrary-shaped obijects, for interactive
multimedia Internet use; Main Visual Profile
- adding coding for interlaced, semi-
transparent, and sprite objects, for
interactive and entertainment broadcast
uses plus DVD; and N-Bit Visual Profile -
adding coding for video objects with 4-12-bit
depths, for surveillance,

The synthetic profiles are: Simple Facial
Animation Visual Profile - which does as the
name implies, and is suitable for such
applications as A/V presentations for the
hearing impaired; Scalable Texture Visual
Profile: - giving spatial scalability of still
images, which can be used for games and
digital still cameras; Basic Animated 2-D
Texture Visual Profile - gives spatial scalability,
SNR scalability, mesh-based animation for
still images, and simple face animation; and
Hybrid Visual Profile - combines natural
video objects with synthetic and/or
combined synthetic and natural objects
(hybrids), ideal for multimedia.

There are also four audio profiles: Speech
Profile - providing HVXC, CELP and TTS;
Synthesis Profile - using SAOL, wavetables
and TTS for very low bitrate applications;
Scalable Profile - a superset of the Speech
Profile, suitable for Internet and
Narrowband Audio Digital Broadcasting
(NADIB) with hitrates of 6-24 kb/s and
bandwidths of 3.5-9 kHz; and Main Profile -
a combination of the other three.

Then three graphics profiles: Simple 2-D
Graphics, Complete 2-D Graphics, and
Complete Graphics; and four scene
description profiles: audio (for radio, etc),
Simple 2-D, Complete 2-D, and Complete -
for dynamic virtual 3-D.

Version 2 of MPEG-4 will add new profiles
to the list, and is completely backwards
compatible with Version 1. It will also add
multi-user interactions; Advanced Audio
BIFS for more natural sounds, particularly in
relationship to the visual environment;
improved natural video, including studio
quality and stereoscopic images; improved
3-D models; and improved face and body
animation.

Apple’s QuickTime
Version

There will also be an MP4 file format for
convenient handling of MPEG-4 information,

based on Apple’s QuickTime. It is a

streamable format, which supports
streaming without actually being streamed
itself. Metadata, known as “hint tracks’, will
tell the server how to deliver the media over
a particular TransMux. Another addition is
MPEG-}, an Application programming
Interface that combines MPEG-4 media with

Java code. With the Java application
¢ delivered by a separate elementary stream.

Work is also progressing to allow MPEG-4
programme elements to be added to MPEG-
2 transport streams, and for complete
MPEG-4 programmes to be carried in
MPEG-2 broadcast multiplexes.

As with an increasing number of things
these days, the hardware can be upgraded
as needed. In this casc the decoder can be

Sanyo 42in. multimedia plasma display.
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programmed to one of three levels using
the MPEG-4 Syntactic Description Language
(MSDL). In Level 0 the decoder has only
standardised algorithms; in Level 1 it also
has standardised tools which can be
configured into an algorithm by the encoder;
while in Level 2 the decoder can download
new tools and algorithms from the
encoder.

Having got all this audioivisual/graphics
stuff for computers (MPEG-4PC), TVs,
whatever, it needs something else to be
able to find what you want. Which is where
MPEG-7 comes in (the break in the numbers
is the result of Members deciding that the
new project was such a break with what
had gone before that ‘lucky 7° was
appropriate’).

MPEG-7

MPEG-7 (or Multimedia Content
Description Interface) was inaugurated in
1996 1o facilitate searching for audio, visual
and graphics material. Whether that is for
the day to day running of an archive,
research, directory services, or TV viewers
wanting to find programmes to suit their
moods and preferences. The MPEG-7
committee will do this by specifying
standard descriptions for all the different
types of multimedia information and those
will be used to label the contents. It is not
the means of searching, but a guide for
programs that will be doing the searching.

These descriptors can be held with the
associated material, or called up by links
from remote locations. MPEG-7 will also
standardise Description Schemes (DS) for
the descriptors and their relationships; and
a Description Definition Language (DDL)
to specify the DS. The descriptors do not
rely on how the programme material is
coded; they will work with both digital and
analogue material, and can even be applied
to printed images - it is ‘What', not ‘How'.
And, by using MPEG-4 encoding, it will be
possible to associate the descriptors with
objects within scenes - natural and
synthetic, vision and sound.

Different levels of discrimination will also
be allowed, enabling searches to made by
people with different intentions. At one
level it could be abstract: shape, colour,
size, movement, etc; at another level it
could be a description of the scene: girl in
red coat crossing road. The same would
apply for audio: key, tempo, location, etc;
and at another level: a brass band plaving in
a park. While the same street scene could
be searched for in terms of architecture,
shops, the types of vehicles, the fashions
worn by the pedestrians, etc. The abstract
descriptions obviously lend themselves to
automatic searching, whereas specifics
would require a lot of intervention on the
part of an operator.

Descriptions of the data itself may also
be necessary, to determine whether it can
be made use of. How it is coded, and how

large it is; whether it is copyright material,
and, if so, what the conditions are for its
use, and the price to be paid; and such like.
It is anticipated that MPEG-7 will become
an international standard in 2001.

In the meantime, MHEG is continuing to
be developed. This stands for Multimedia
and Hypermedia information coding
Experts Group. As the name implies, this
combines multimedia with hypermedia and
the use of links to call up and navigate
through additional information. as is done
on the Web. But, in this case, with the
emphasis on AV rather than text, thus
suiting it to television (the MHEG group

was formed in 1989 before the advent of

multimedia computers). A viewer watching
a programme could

The year before that work began on
MHEG-5. This is a cut-down version of
MHEG-1, intended to be used where
memory and processing power are limited
such as in integrated digital TVs and set-top
boxes, and for specific applications such as
digital teletext and the various interactive
possibilities that are now becoming
available. This became a standard in 1996.
It is the one used in the UK for digital
terrestrial TV - the Digital Television Group
having developed a very specific profile for
use here. There is also a European version
being developed, EuroMHEG, which will
have a more advanced specification to take
advantagesof new or upgraded services as
they become available.

therefore call up additional
information on something
that aroused their curiosity
or interest - such as
background information on
a film star or the local
availability of an advertised
car.

The group set to work
under the title of MHEG-1
to produce a coding system
that would represent
multimedia/hypermedia
interactive applications -
what they are, what they
do, and what can be done
to them - within the
structure of an interactive
programme, complete with
menus, buttons, etc.

(similar to the Hyper-Text
Markup Language - HTML -
used for Web-based
material). The applications
are held by the programme
provider and are
downloaded to the user

Philips 32in. MHEG-5 Compatible integrated digital TV.

when required; an MHEG

interpreter at the user end interprets the
various parts of the application, displays
the results, and responds to any
interactions (Figure 13).

MHEG can encompass different video
and audio formats, not just those )
developed by MPEG, and will group them
into a single presentation with everything

i synchronised and operating as one. It is

also intended that it should remain
independent of any delivery or file
interchange system, just so long as that is
MHEG-compliant.

MHEG-1 became a standard in 1995. An
MHEG-2 variant on it, using different
encoding, was cancelled before it was
finished. In 1991 work began on MHEG-3:
this extended MHEG-1 by the use of a
scripting language, Script Interchange
Representation (SIR), and it became a
standard in 1996. While, in 1993, MHEG-4
was begun to define procedures for
registering MHEG-1 format identifiers - and
it became a standard in 1995.

MHEG-6 (begun in 1995, became a
standard in 1997) is a further development
of MHEG-5, adding the capability for data
processing and enabling it to communicate
with external devices using Java code. 1997
was also the year that MHEG-7 was
announced, but this is merely to specify the
tests to ensure that an MHEG-5 interpreter
conforms to the requirements necessary
for any particular application. Incidentally,
an MHEG-5 Maintenance Task Force was
created in 1998 to sort out problems in the
standard that have become apparent now
that it is being put to use. Finally, this year
has seen the creation of MHEG-8, to
specify an Extensible Markup Language
(XML) notation for MHEG-5.

It’s just a pity that none of these
technical developments will actually make
the programmes themselves any better
to watch.
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t's bad enough thar vou just get

comfortable in the armchair, glass of ale

in one hand and a packet of crisps in the
other (nobody’s ever accused me of not
being a couch potato!), ready to watch your
favourite programme on the box, when the
telephone rings and someone who vou've
never heard of tries to sell you something
that you've never wanted, and won't get the
heck off the telephone line so vou can
€njoy your evening.

[ really don’t want a new kitchen, or
uPVC double-glazing. | resent the fact that
thev'd even call my vear-old kitchen old,
and what's the point of replacing my
existing double-glazing with new double-
glazing. The double-glazing I've got has a
twenty year guarantee. And even if [ was
going to buy what the telemarketeer is trving
to sell me, I certainly wouldn't buy

by Keith Brindley

The Telephone Preference Service
(TPs, and the Fax Preference Service
(FPS), both allow anv telephone user 10
register for free. You do this simplv by
telephoning the service numbers (the
Telephone Preference Service registration
number is 0845 070 0707, while the Fax
Preference Service number is 0845 070
0702), and giving them vour details. You
have to register for the two services
separately. A few weeks later (up to 28 davs)
vour registered telephone number comes
on line. You also receive written
confirmation of your registration.
From then on it is unlawful under recent
regulations for anyone 1o make a direct
marketing call 10 you, unless you have
previously rold them that vou have no
objection.

)

S
)

services. The two new services are similar to
the Mailing Preference Service which has
been in operation since 1983. This allows
people to register that they do not wish to
receive direct mail through the post. An
email Preference Service is also being set
up. The Direct Marketing Association’s
Website, at: <htip:/www.dma.org.uk>,
gives details of all services.

Once registered. if a company you
have not given permission to does contact
vou by either telephone. Fax. mail or email,
vou can make a complaint to the respective
service, noting the company name together
with the date and time of the call, or (if it's
a fax) a copy of it. The latier may be a
problem if, like me, vou have no fax
machine, and I'm not sure how vou'd get
around that other than phoning 1471 10 at
least get the telephone number of

it over an unsolicited phone call.

the machine that is trying to send

TS e mies

Yes. it's bad enough when
that happens. but it's even worse
when the telephone ringing is an
incoming fax call. And it's even
worse than this when the fax
machine at the other end of the line
is calling you in the early hours of
the morning. Worse still when you
don’t even have a fax machine E
yourself!

This has happened to me
recently on a number of occasions.
I've never had a fax machine, and
even if I had I'd have dumped it
vears ago in favour of email - a
much mor¢ modern
communications means. But still
the faxes keep rolling in - and those

- e e
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you the fax, | suppose. Thereafter,
if the marketing company is found
to be in breach of the act, it can
be fined by the Data Protection
Registrar.

Naturally. and as you might
expect, a small number of direct
marketing organisations are none
too pleased. There is obviously
some extra work involved in
checking that a telephone
number is or is not registered
prior to calling it, and some
unscrupulous organisations see
infringing other people’s privacy
as a necessary part of their sales
work. However, most direct
organisations agree totally with

at three in the morning from the -
States are particularly annoving. For
a start - where have these people
got my telephone number from, and why
do they think it's a fax number anyway?
Why don’t they realise that the sending of
faxes to the UK should be done during UK
daylight hours?

At last, however, | have the technology
10 help stop all this invasion of personal
privacy, and I'm going to spill the beans to
any reader who wants (o put a stop to
irritating telemarketing tactics to help keep
their own privacy uninvaded. It’s a sort of
modern-day Battle of Britain, and these new
services are really just like a Spitfire, diving
and swooping and blasting away at the
unwanted (thus, by definition - junk)
phone and fax calls that we're being forced
to endure.

The Direct Marketing Associlation’s Website.

The two preference services have
been set up to make sure that direct
marketing organisations can follow the
Telecommunications (Data Protection and
Privacy) (Direct Marketing) Regulations act
of 1998 properly. According to the act,
which came into force on 1 Mav 1999, any
direct marketing organisation must now
consult the regisier of telephone numbers,
and if a telcphone number is listed they
must not contact that number. These are
statutory-backed schemes, and as such any
direct marketing organisation are obliged to
abide. Under the act, OFTEL (the Office of
Telecommunications) has appointed the
Direct Marketing Association (DMA) with
the task of running the prefercnces

what the services are doing, and

support them all fully. It is, after

all. a small price to pay to make
sure that the person contacted does not
class the call, fax, mail or email as an
invasion of privacy as obviously no sale will
result if the recipient does not want the
invasion. Effectively, the schemes will get rid
of the cowbovs, swiftly and easily.

Unfortunately, the schemes do not

operate outside of British jurisdiction. My
occasional overnight incoming faxes from
the US therefore will continue to wake me
up. So, maybe it's time worldwide
agreements were reached between direct
marketers, similar to the new UK one.

The opinions expressed by the author are not

necessarily those of the publisher or the editor.
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Vellemo

LI

PROJECT
RATING

ften the hobbyist has a
o need to check whether

a mains cable is live or
not. This simple kit allows you
to do just that plus it will allow
you to detect wiring within
walls or breaks within cables.

A flashing LED shows

whether a current flow has

been detected, while the speed
at which the LED flashes indicates
how dose the detector is to the
wiring. If vou require an audible
warning of the presence of mains,
space is provided on the PCB
to add a suitable buzzer. A 9V
DC supply is required - a PP3
battery (not supplied) being the

MAINS DETEGTOR

TR EERENRXENXN NN NN N N N N N N I N N N I A N N I N N NN N
Jobn Mosely constructs this bandy little kit from Velleman.

ideal choice, and should last for
a very long time. The whole
project can easily be incorporated
in a small plastic box.

Construction

1 have mentioned in these
pages before about the quality
of the Velleman PCBs, and their

LED indicator

Dimensions-
56 x 64mm

kits in general. If you follow the
instructions, and your soldering
is OK, then it is difficult not to

; end up with a kit that works!

Instructions are graphical where

i appropriate, and more-often-

than-not even include a resistor
colour code chart. Resistors,

. diodes and wire links are

provided on a bandoleer - the

i order of the components on

the bandoleer corresponding to
the order of construction.
Components are always of the
highest quality, and to-date 1
have not had one ‘faulty’ kit, or
one with missing components.

. Quality control at Velleman is

first rate.
As usual construction starts

¢ with effectively the smaller
¢ components and works up in
¢ size. The circuit diagram is

shown in Figure 1. Note that the
detector loop is in fact a loop of

¢ copper track on the board.
¢ Again, take care to get the
electrolytics, diodes etc. in the

correct way round.

The height of the LED above
the board is approximately
15mm. This is important for
mounting in a suitable plastic

i box. Two will need to be drilled

R1 4mM7

TR3
BC547

R12
am7

Figure 1. The clrcuit diagram.
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in the box - one for the LED
and one for the push switch.
Figure 2 shows the hole
dimensions for the push switch
and the LED with respect to
each other. You may want to
provide extra holes for securing
a piezo sounder if you opt to
install one. If you want a
sounder then JH24B or KUUS7M
may be suitable candidates.

Finally, check the board for
poor joints and shorted tracks.
A few minutes spent checking
can prevent a lot of problems
later! Mount the board and
battery in the box prior to
testing.

Testing

Select an area where there
are no mains cables, and turn
RV1 fully aniclockwise. Push
the switch and the LED should
briefly light up. Now adjust
RV1 so that the LED is just
extinguished. This is the most
sensitive setting, and to
decrease the sensitivity turn
RV1 anticlockwise. The unit is
now ready for use.

Conclusion

The kit works very well, and
for £9.99 is a useful piece of test

gear that will be a handy addition

to any toolbox. Order Code

. VF63T, £9.99 including VAT,

[LECTRONICS

38.75mm

12.5mm

Figure 2. Hole drilling dimensions.

RESISTORS
R1, 2, 12

R3

R4

R5

RG

R7,8

R9

R10

R11

R13

R14
CAPACITORS
C1,23

Cc4

C5
SEMICONDUCTORS
TR1, 2, 3,4
TR5

LED1

D1
MISCELLANEOUS
Swi

OPTIONAL

PROJECTS PART LIST

4.7T™M
8.2k
47k
470
3k3
330
27k
330k
1.5M
1k
10k

10nF
10uF
33uF

BC547
BC557
5mm Red
3.9V Zener

1-pole Push Switch
Plastic Box

Buzzer

&5

WILL SAVE
YOU SOME
BRASS

Our quality range of thermally balanced irons is
now even better than ever. Easier to handle, cooler
to use, each iron is manufactured in the UK and
meets CE conformity. There's an ‘In Handle’
adjustable temperature model and burn proof
lead option and a wide selection of soldering bits.
That's the good news. The even better news is
that all our irons are still very competitively priced
Tel: 01822 613565 Fax: 01822 617598
www.antex.co.uk

CANTEX

NOT JUST ANY OLD IRON
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ave vou noticed how
H some people end up re-

formatting their hard
disk and re-installing Windows
almost every other week? In
most cases, it isn’t really
necessary (certainly I've never
had to do this), it just seems
that some people really love to
tinker with their PC. If you
come into this category, the
utilities we're going to look at
this month probably won't be
new to you. If, on the other
hand, you tend to stay well
clear of this sort of thing, this
column will be quite an eve-
opener. [ wouldn’t want to
suggest that you should use all
of these utilities on a regular
basis, but knowing about them
may just help vou to get the
best out of your system.

Delete Those
Files

The first 1opic we're going to
look at is disk defragmentation.
However, if half your disk is full
of files which could be deleted
then it would be a waste of
time to defragment it. If you do
so and then delete those files,
vour disk will immediately be
heavily defragmented again. So
first of all. free up as much
space as vou can. This was a
subject we looked at a few
months ago - look back to that
column for some suggestions.
One useful facility we didn't
look at on that occasion, was
the Disk Cleanup utility. Since
this is a system utility, it's
appropriate (0 mention it now.
You'll find it at Start >
Programs > Accessories >
System Tools > Disk Cleanup
and the method of use is pretty
much self-explanatory.

Defragmentation

First a bit of background. With
4 new or newly formatted hard
disk, files are written to the
disk as you might expect - that
is. starting at the lowest
address and working upward.
However, as the system is used
and as files get deleted, the
disk ends up with unused
space interspersed between
files. Eventually. especially as
the disk starts to get full, all the
spare space could be smallish
gaps between files. This
doesn’t mean that large files
can’t be written but it does
mean that they have to be
written in an inefficient way.
Rather than using an area of
contiguous disk space, the file
has to be written as a sequence
of linked segments. A disk on
which most of the files are like
this is described as fragmented
and the access time suffers.
The first utility we're going to
look at, is called the disk

Softhwanre

HINTS & TIPS

by Mike Bedford

In this month’s column we shed some
light on lesser-known utilities such as
the disk defragmenter and the
maintenance wizard.

defragmenter. It’s job is to
rearrange the data on the disk
such that as many files as
possible use contiguous blocks
of disk space. To start up the
disk defragmenter. select Start
> Programs > Accessories >
Svstem Tools > Disk
Defragmenter. If you want to
watch the process then press
the Show Details button and
vou'll be shown a dynamic status
map of the disk. Beware, though,
watching this is like watching
paint dry —it will take at least a
couple of hours. I would suggest
using this facility perhaps a
couple of times per year.

Deiragmenting Derve C

can occur. for example. if your
PC crashes or is turned oft
while the disk is being written
to. Errors of the second type
are due either to manufacturing
faults or to general wear and
tear. The first type of check
takes just a few minutes and is.
in fact, carried out automatically
whenever vou start Windows
having previously switched of
the PC without exiting from
Windows. The second test
involves writing to and reading
back from every location on the
disk and is a very long winded
process.

ScanDisk

As part of the operation of the
Disk Defragmenter, some
diagnosis and correction of disk
errors will occur. However, if
you look at Start > Programs >
Accessories > System Tools >
ScanDisk vou'll find a utility
which is dedicated to this task.
ScanDisk allows vou to choose
between wwo types of check,
firstly that the file structure is
correct and secondly that the
surface of the hard disk has no
errors. Errors of the first type

canDisk Results - (C:) B

ScanDisk dd not find any evtors an this diive.

6.237.052 KB lotal duk space
0 bytes n bad sectors
5.562.368 bytes n 1.246 toiders
14.716.928 bytes in 311 redden fies
1.818.292 224 bytes in 18.885 user fies
4.481.572 KB avadable on disk
4,096 bytes in each alloc.aton uret
1.559.263 total allocation urds on disk
1,110,393 avaiable allocation unds

Maintenance

The Maintenance Wizard is a
utility which will perform
optimisation on your PC on a
regular basic without your
intervention. You specify the
frequency at which you want it
to optimise vour PC and you
tell it what time of the day or
night to do it (so long as vour
PC is switched on. of course
and after that it’s all automatic.
With the express setting. vou
can choose to perform anv or
all of the following as part of
the maintenance schedule:
speed up vour most frequently
used programs, check the hard
disk for errors, delete
unnecessary files from the
hard disk. Exactly how it

does this isn’t clear until

vou decide to use the

custom setting. Now you

can control more exactly

what happens and you'll

find that the Maintenance

Wizard makes use of the three
system utilities we've already
seen, namely Disk Cleanup
ScanDisk, and Disk
Defragmenter. This utility is at
Start > Programs >
Accessories > System Tools >
Maintenance Wizard

Monitoring

The other class of svstem tool
we're going 1o look at allows
vou to monitor key figures
about vour system during
normal operation. The easiest
way to see what these do is to
trv them out so let's start off by
taking a look at the Resource
Meter. By now I'm sure vou'll
know where to find it. The
opening screen warns vou that
the Resource Meter itself
actually uses processing power
and may, therefore, slow down
your svstem and when vou
press the OK button on this
screen, the meter appears in
the tool bar in the bottom right
hand corner of the screen. At
any time vou can double click
on the icon to open the
Resource Meter. You'll find that
it provides you with the
current percentage of system
resources. user resources and
GDI resources which is frec.

The other utility for
monitoring the operation of
your system is the System
Monitor. You can choose to
view an instantaneous figure,
the current percentage use as a
dvnamic bar chart, or you can
display a historical chart which
shows how system resources
have varied over time. There
are lots of options to play
around with here. For example,
vou can also choose exactly
what’s monitored — in addition
to the default processor usage
there are dozens of variables
you can pick. You can also
select the update frequency of
the historical chart. The more
frequent the update the more
detail vou'll see but the shorter
the period of time over which
the trend can be stored and
displaved

System Information is one
other system utility you may
like to take a look at but, unless
vou know exactly what vou're
doing, I'd advise against
experimenting with the others,
namely Drive Converter
(FAT32), Compression Agent
and Drive Space.
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EXT ENIIEII REALITY

Our Seventh Sense?

About thirty years ago, a New York
rescarcher named Cleve Backster caused
quite a stir with his announcement that
plants and shrimps could react to what he
was doing in mysterious ways. If he
advanced on a plant with the intention of
cutting or burning it, it would show a
reaction on his polygraph chart before he
actually wounded it! When he dropped
some live shrimps into boiling water, the
plants seemed to go "ouch”. The Backster
Effect, as it came to be known, even
operated over long distances.

Before long, everybody was talking
to plants and playing Bach and Mozart to
them, and the 'secret life of plants' soon
became regarded as just another piece of
New Age nuttiness. Then surprise! what
do we find in one of the world's most
prestigious scientific magazines (Science,
15 July 1983, page 277) but an article
subtitled Evidence for Communication
Between Plants? Yes, two researchers from
Dartmouth College, New Hampshire,
claimed to have recorded changes in the
chemical activity of some tree seedlings
after they had ripped off 7% of the leaves of
another group of similar seedlings. This,
they reckoned, was due to *an airborne cue
originating in damaged tissues which may
stimulate biochemical changes in
neighbouring plants’. No mention of
Backster, of course, but it looked as if they
had given his claims at least some support.

What kind of airborne cue could this
be? The only one suggested so far is one of
those chemical substances collectively
known as pheromones, a word that comes

from the Greek 'to carry.’ Pheromones
actually transmit information. For instance,
they tell animals and insects when there is
a potential mate around in the case of
some moths, up to two miles away. Ants
and bees both send out a chemical dlarm
signal when their colony or hive is in
danger. And how about humans?

This is still a controversial area, but it
now seems very likely that we do respond
to pheromoneborne information even if we
are not sure exactly how. The most probable
means is by way of a tiny structure in our
noses called the vomeronasal organ (VNO),
which processes incoming chemical signals
quite independently of our old factory
systems, which deal with smells.
Pheromones are only received uncon-
sciously, and have no 'smell' at all.

Some fairly strange experiments have
been done to test human perception of
pheromones. In one, some women were
asked to look at a set of identical photos of
a goodlooking man and choose the one
they liked best. One of the prints had been
sprayed with an odourless male secretion,
and that was the one they all chose. Since
pheromones are used in the animal
kingdom most commonly for sexual
purposes, it would not be surprising if we
responded in the same way. Yet pheromones
have other functions some of them rather
sinister. Back in the eighties, BBC Radio 4
broadcast a talk in which it was suggested
that they might be involved in instances of
crowd behaviour, such as violence at
football games or the 'mass hysteria' of the
Nuremberg rallies. To avoid this, we should
develop a 'peace gas' and spray it at people
on their way in to any potential trouble

zone. As it happened, when the
programme went out, the Centre of
Foothall Research at the University of
Leicester was working on ways to solve the
serious problem of football hooliganism,
the most tragic case of which took place at
the Heysel stadium in Belgium.

My friend wrote to the Centre and
suggested looking into the possibilities of
some pheromonal crowd control. He
received a reply part of which went as
follows: "I hope you will forgive me for
saying that I cannot take your idea
seriously. Football violence is readily
explainable in sociological and psycho-
logical terms, and there is no need to look
for a biochemical component.” So there.

Then, in 1990, another surprise!
Researchers at the University of Warwick
specifically mentioned football stadiums as
one of the places where people might
benefit from some chemical peacefare.
Another was the London Underground,
which in fact did launch a trial experiment
on the East London line later that year.
They were using ordinary perfume, not
pheromones, and no mention was made of
these either by them or the Warwick team.

This may be because it was already
becoming evident that pheromones could
be used for sinister purposes. In 1991, an
enterprising fellow named David Craddock
filed a patent application for a highly
unusual method of getting people to pay
overdue bills. As reported in the New
Scientist (26th October), he sent out a
number of debt repayment demands on
ordinary paper, and an equal number on
paper sprayed with androgenic steroids,
which cause aggression or a feeling of
threat. More of those who reccived the
doped paper paid up than those who got
ordinary paper, he said.

No harm in this, you might think. Yet
this kind of thing could go too far. For
example, suppose that lawyers started
sending people letters that induced a
feeling of panic or defeat? Suppose that
some misfit with a degree in chemistry
developed a kind of pheromonal hatemail?

Enough of that for now. I think there
should be far more research into
pheromones, especially as you can now
buy products that specifically claim that the
pheromones they contain will improve
your sex life. Some ingenious researchers at
the University of Chicago have found that
they can have a dramatic effect on
menstrual cycles, so who knows what else
they might affect? We have indeed
discovered a seventh sense.

Uri Geller’s new magazine Beyond is now
on sale at £2.99. His latest book
MindMedicine is published by Element
Books at £20.00, and his novel Dead Cold
is published by Headline Feature at £5.99.

Visit him at www.uri-geller.com
and e-mail him at urigeller@compuserve.com

Gt
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Project Ratings

Projects presented in this 1ssue are rated on
a 110 5 for ease or difficulty of construction
to help you decide whether it is within your
construction capabilities before you undertake
the project. The ratings are as follows

in the pipeline

HEGTRINICS

ot e Don’t miss another great assortment

for skilled constructors only, a = -
e of entertaining and easy-to-make projects
e and essential electronics information

v
hind a wide range of electronic products. If you do
not know where your nearest store is, telephone - -
(017021 554005, 1o aw disapooiriment when aimed at the novice constructor.
ntending to purchase products from a Mapiin store
customers are advised to check availability before
travelling any distance; € wnte your order on
the form pnnted in this 1ssue and send 1t to
ronics PLC, PO. Box 777, Rayleigh 000000000000000000000000000000000000000000000000000000F
6 8LU. Payment can be made
using Cheque, Postal Order, or Credit Card:
- | the M

©Telep your € phn Elec —

Credit Card Hotline on (01702) 554000, QIf you ss u e wl e o n sa e
have a personal computer equipped with a8 MODEM,
dial up Maphn’s 24-hour on-line database and

oo S50 s 2300 b MO g Friday 3rd December

The format is 8 data bits. 1 stop bit

Simpie to build and
understand and suitabie for
absolute beginners. Basic of
tools required (e.g., soidenng,
side cutters, pliers. wire
stnppers, and screwanver)
Test gear not required and

no setting up needed

Easy to build, but not suitable
for absolute beginners. Some
test gear (e.g muitmeter)
may be required. and may
also need settng-up or testing,

S
In construct
more extensive
setting-up required.

A d. F ¢

of skill in construction,
specialised test gear or
setting-up may be required.

- 1 du wth XorvXoff handshakin,

AllL\nnw‘ngcualdnwwmlnaMdm,n Smm(.,f 0000000000000 00000000808 000000000000 000000000000000000000
number can access the system by simply dialling
(01702) 552941. If you do not have a customer
number. telephone (01702) 554002 and we wil
happily issue you with one. Payment can be made
by credit card; @ If you have a tone dial (DTMF)
telephone or 8 pocket tone dialiér, you can access
our computer system and place your orders
directly onto the Maplin computer 24 hours a day
by simply dialling (01702) 556751. You will need
a Maplin customer number and a personal
identification number (PIN) to access the system;

@ Overseas customers can place orders through — s

Mapin Export, PO, Box 777, Rayiegh, Essex SS6 8L Z Kaaio icropnone
England; telephone +44 1702 554000 Ext. 376,

327 or 351; Fax +44 1702 554001. Full details
of all the methods of ordenng from Maplin can

e LED Lighting Effect for Christmas

You can contact Mapiin Electronics via e mai
at <recipient>@mapliin, co.uk or visit the
Mapiin web site at http://www.maplin.co.uk

Prices Velleman Metal Pipe Detector

Pnces of products and services avallable from
Map hown ir Include VAT at 17-5
{except tems marked NV which are rated at 0%
Prices are valid until 3rd December 1999 (errors
ar mis I\ 1). } n do t
include mail ordef pos and handhng charges
Please add £2.95 to all UK orders under £30.00 000000 00000000000000000000000000000000000000000COROCOROIOTOTS
Orders over £30.00 and MPS Account Holding
customers are exempt from carnage charges

Technical Enquires

If you have a technical enquiry relating to Maphn
projects mponents and products featured in
Efectronics and Beyond, the Techmical Serace D
may be abie 10 help. You can obtan help in several ways:
@ Over the phone, telephone 0897 501353
between 9.00am and 5.30pm Monday to
Saturday, except publiic holidays {calls charged at

£3/min BT rates); €) By sending a facsimile, Fax -

(O1702) 554001: © Or by wnitne to Techncal Ast roblology
Services. Mapiin Blectronics PLC., PO. Box 777,

Rayleigh, Essex, SS6 8LU. Don't forget to include

a stamped self-addressed envelope If you want
a wntten reply! Technical Services are unable to

answer enquires relating to third-party products H

or components which are not stocked by Maphn, a ves In e s e n u ry
Maplin ‘Get You Working' Service
if you get completely stuck with your project and
you are unable to get it working, take advantage - -

57 the Mapiin et ¥ou Working: Semce. This . \ lications for 10 Year
service 15 available for all Maplin kits and projects pp

with the exception of: ‘Data Files': projects not
built on Maplin ready etched PCBs: projects built

i e ey o comnens ol i Temperature Data Logger
Maplin; C t Maker ide: Mini-Circuits or other

similar "building block’ and "applic cuits. To
take advantage of the service retum the compiete
kit to: Retumns Department, Maplin Electronics PLC - =
PO. Box 777, Rayleigh, Essex, 556 8LU. Enclose A El

a cheque or Postal Order for the servicing t n ec rl yl n en u ry
(£24/hr min +parts) as indic 4 1n the current

Maphin Cataiogue. if the fault 1s due to any error on
our part, the project will be repaired free of charge
If the fault 15 due to any error on your part, you will
be charged the standard sencing cost. plus parts.
A Kit bullding service is on offer for any of our kits.
Please contact our customer service department
for any pricing details.
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HEGIRINGR

SUBSCRIBE
TODAY AND
QUALIFY

FOR THESE
AMAZING
SAVINGS!

HURRY! orrers oPeN FrOM
1st NOVEMBER UNTIL
| 31st DECEMBER 1999

Subscribers’ Special Offers

100 X 50
ASTROSCOPE

TOOLMATE1

Catalogue Price £28.60
Subscribers’ Price £19.99

Catalogue Price £49.99
Subscribers’ Price £44,99

HIGH PRECISION
DRILL KIT

Catalogue Price £64.99
Subscribers’ Price £49.99

WIRELESS
PIR LAMP

Catalogue Price £49.99
Subscribers’ Price £44.99

Code 40196

o0a

— i
- = S
£3
Code 40201

CLEARSOUND
3000

Catalogue Price £64.99
Subscribers’ Price £54.99

()

£108

rs

Code 40200

HOT METAL
GLUE GUN

Catalogue Price £20.99
Subscribers’ Price £12.99

= A\‘.\/‘H
QAUC\E,

&3

Code 40198

When ordering any of these special offers which apply only for Subscribers and new Subscribers of Electronics and Beyond, please quote your
Subscribers’ Membership number (telephone Customer Services on 01702 554002 if not sure) and the special order code number. All items are subject
to availability. Prices include VAT. Catalogue prices refer to the 1998 Maplin Electronics Catalogue. Overseas subscribers telephone +44 1702 554000
Ext. 326 for carriage charges. A £3.95 Carriage Charge will apply to all UK orders under £30.00 (Maplin Electronics Account Holding Customers exempt).



http:// www.maplin.ce.uk

Interactive Internet Site - On Line Catalogue

Our new fully interactive on-line catalogue and ordering system improves accessibility of Maplin Electronics

products to customers. This new service is a clever extension of paper-based and CD-ROM versions of the

catalogue. Access to our full portfolio of over 30,000 products is quick, effective and user friendly

Home & Mod/Hob

ELECTRONICS Workshop Technology Vision Office & Books

—_——————

Products @

Ordering &
Despatch

Technical
Information

MAPLIN &
Catalogue

S ——
17,000 i el
New Semis {_§

Telephone Sales: ~

- 01702 554 000

B Fully interactive on line secure ordering B Option to reserve products

B Fully interactive on line catalogue B Ability to build up orders

B Interactive product sourcing and ordering B Order confirmation e-malil This site will also have product promotions:
B Check product availability B Order reference no. please be sure to visit regularly

you’'re just a click away




