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s the use of the Internet for purchasing goods

A:nd services increases, so too does the
mount of Internet fraud. Crimes on the

Internet range from homepage vandalism to online
bank robbery. Electronic theft, such as breaking into
bank accounts and generating fake credit card
numbers, is cited as by far the most widespread type
of cybercrime. Michelle Grieg looks at the extent of
Internet and computer fraud and discusses ways to
tackle this rapidly increasing problem.

Regular users of the Internet (and computer users
in general) will be familiar with the terms MPEG and
JPEG, but may not have a true understanding of how
these compression systems work. Reg Miles
describes the various MPEG standards in great detail
in his article which starts this month.

Apologies..
Due to unforeseen circumstances we have had to

hold over the second part of Car Audio Capers until
next month. Sorry!

P. S. The Maplin Store at Aberdeen is now open.

Britain's most widely circulated magazine for electronics!

Britain’s Best Magazine for
the Electronics Enthusiast
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Apple Invests £60 Million in Samsung
Apple has invested £60 million in Samsung to further expand
Samsung's TFT-LCD flat-panel display production capacity. The
investment is part of Apple’s strategy to insure an adequate supply of
TFT-LCD displays to meet the growing demand for Apple products.
For further details, check: <www.apple.com>.
Contact: Apple, Tel: (0870) 600 6010.

Dando Bullet Leaves Digital Glue

Digital evidence matching systems :
are helping police solve the
murder of TV presenter Jill Dando.
The key computer systems known
as Drugfire and Integrated
Ballistics Information System
(IBIS) digitally record ballistics
evidence collate the results and
automatically match projectiles.

Examination of the case of the

cartridge found at the Dando
crime scene shows it to have
markings on it which are unique.
2 cartridge has six tiny
indentations, which are fairly
regularly spaced around the top
edge. The indentations have
been made with a single tool
and are hand made. They have
the effect of crimping - holding

the bullet head in place within
the cartridge.
The Metropolitan Police believe

: that the bullet was not handmade,

but had been tampered with. He
said that a single tool had been
used to make the markings at the
top of the brass cartridge case.
The killer's intention may have been
to reduce the gun powder charge,
cutting the noise of the attack.
For further details, check:

. <www.met.police.uk>.

Contact: Metopolitian Police,
Tel: (0181) 246 0732.




Intel Ships Fastest
Pentium 1il, Celeron
Processors

ntd

Intel has introduced two new processors, the
Pentium 111 processor 600MHz for powerful
Internet and mainstream computing, and the Intel
Celeron processor S00MHz for sub-£600 PCs.

The Pentium 1l processor 600MHz is designed
to power an Internet experience filled with rich
audio, video, animations and 3D graphics that
makes information come alive. Whether on or off
the Internet, the Pentium i processor's high
performance and Internet Streaming SIMD
Extensions also provide Intel's most advanced
computing experience for business users as e-
commerce, data visualisation, streaming audio,
video and speech recognition applications become
more pervasive.

With the Intel Celeron processor line, Intel
continues to use its manufacturing and system
design expertise to optimise the cost and
capabilities of value PCs. As a result, Intel Celeron
processors offer consumers leading value PC
performance and a great way to get on the
Internet for £600 and below.

For further details, check: <www.intel.com>.
Contact: Intel, Tel: (01793) 403000.

3D Glasses For Computing Masses

Graphics card maker ELSA,
which launched its REVELATOR
3D glasses earlier this year, has
now adapted them to work on
any graphics card based on the
latest chip sets from NVIDIA.
Now, the immersive experience
of playing PC games with a
near iMax 3D quality is open to
everyone using RIVA TNT, TNT2 or
TNT2 Ultra based graphics cards.

The ELSA 3D REVELATOR use
LCD shutter technology to create
an entirely new spatial display in
games and other 3D applications.
These active 3D glasses feature
control technology to enable
normal PC monitors to display
three-dimensional images with
a holographic like quality.

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

Contact: ELSA,
Tel: (0118) 965 7755.

NoiseBuster
Headset Is Number

The NoiseBuster Multimedia
Headset ranked number one
amongst 15 products for speech
recognition accuracy in testing
conducted by Byte.com Magazine.
The NoiseBuster outperformed
every other product in the test
including headsets from Emkay,
Plantronics, Andrea Electronics,
Shure, Telex, VXI, and Philips.
For further details, check:
<www.nct-active.com>.
Contact: NCT,
Tel: (01954) 205502.

Palm Licenses

Phone.Com's
Micro-Browser

Palm Pilot is set to incorporate
Phone.com's Wireless
Application Protocol (WAP) micro
Web browser in its next
generation of Palm Pilots
following a licensing deal struck
between the two companies
earlier this month.
For further details,
check: <www.3com.com>.
Contact: 3Com,

Orange Launches
Virtual Personal
Assistant

Orange has launched a new service
called Wildfire, claimed to be the UK's
first intelligent voice-activated mobile
phone service. The new senvice can
take messages, place calls and store
contact details — all this by
responding to voice commands.

For further details, check:
<www,uk.orange.net>.

Contact: Orange,

Removable Disk
Drive Market
Explodes

The computer industry's rapid
growth and diversity of
applications has stimulated the
development of numerous types
of disk drives which enable
users to remove data from
systems so that it can be
organised by individual projects,
stored in a safe place, or
exchanged with others.

1999 worldwide sales
revenues will top £6 billion for
all types of disk drives which
offer removability, with
shipments of more than 260
million drives, according to the
new Disk/Trend report on optical
and removable disk drives.

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

Contact: Disk/Trend,

Tel: +1 650 961 6209. -
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Mouse With
No Wires

A cordless mouse from Logitech
use radio waves to provide PC
users with wireless mouse
navigation. The Cordless
MouseMan Wheel priced at
around £100 removes the
frustration with cords that catch
on the edge of the desk, tangle
around things while In use, and
limit movement.

For further details, check:
<www.logitech.com/uk>.

Contact: Logitech. (01306) 734300.

A report published by the DTI's Future
Unit ,'Work in the Knowledge-Driven
Economy’, takes a look at what
work might be like in 15 years' time
and concludes that for many in this
generation, the world of work will
be very different to that of their
parents. It wams we must all prepare
for change and will need new skilis
in the work place of the future.

For further details, check:
<www.dti.gov.uk\future-unit>.

Contact: DTl, Tel: (0171) 215 5000.

Radiocommunications
Agency On The Move

The Radiocommunications
Agency has moved back to
London Docklands. The Docklands
building has undergone major
renovation after it was extensively
damaged in the IRA bomb blast
in February 1996. The new
address is: Wyndham House,
189 Marsh Wall, London E14 9SX.
For further details,
check: <www.rsgb.org.uk>.
Contact: RSGB,
Tel: (01707) 659015.

Sony and NASA
Research High
Definition for Use
in Space

The Space Shuttle Columbia has
touched down with its payload of
high definition mission footage,
taken with Sony's versatile HDCAM
HDW-700A, the world's first high
definition camcorder.

NASA and Sony will research this
high-resolution footage of shuttie mission
STS-93, including the deployment
of the Chandra X-ray Observatory.

This agreement between NASA
and Sony is designed to demonstrate
high definition technology developed
by Sony with the purpose of
accomplishing @ number of objectives.

These include, producing side-by-
side simultaneous comparisons of
HDTV and NTSC formats during
Shuttle missions from which NASA
can make post mission color and
clarity assessments, and to provide
NASA with HDTV source material
for broadcast distribution which
meets FCC HDTV standards.

For further details, check:
<www.sonny .com/professional>.

Contact: Sony,

Tel: (0990) 111999.

NEC Launches
Consumer PC

Computer manufacturers have
recognised that consumers
don’t care how fast a PC runs,
they're more interested in what
is looks like. Apple under the
leadership of Steve Job was the
first company to realise this, but
now manufacturers are queuing
up to bring their consumer PCs
to market.

The latest comes from NEC
and is called the Z1. The PC’s
innovative design incorporates

numerous ease-of-use and ease

of set-up features, which has
helped it earn acclaim from
the industry.

And guess what, the Z1
requires only two connections -
power and telephone - to be
fully operational in less than 10
minutes. Haven’t we heard this
kind of marketing before?

For further details
check: <www.nec-zl.com>.

Contact: NEC,

Tel: (0181) 993 8111.

Wearable Air Gonditioner' is Summer's Hottest Item

US scientists have created what must be the
ultimate in personal comfort. The Personal Cooling
System 2.0 is a lightweight aluminium collar that
houses a patented, miniature evaporative-cooling

: system. When the weather's hot and there's no air
: conditioner, the invention makes the entire body

feel cooler - up to 20 degrees cooler than the

¢ surrounding temperature even on the hottest days.

The Personal Cooling System, which sells in for
£30 from the company’s Web site and is very
lightweight and easy to wear. A user can simply fill
the device's two chambers with a few ounces of
water, rest it comfortably and securely around her
or his neck, and switch it on.

Once the Personal Cooling System is switched on
the quiet motor drives a tiny fan that creates
immediate evaporative cooling and a gentle breeze.

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

Contact: Sharper Image, Tel: + 41 1 211 0147.

New Semiconductor Giant Emerges

ON Semiconductor, the new name and corporate identity of a
former division of Motorola, which was acquired by Venture

Capitalist Texas Pacific Group.

A focused strategy coupled with global joint ventures and a
manufacturing restructuring process has positioned ON
Semiconductor to maximise its success in leading the world
in supplying high volume power and interface components.

ON Semiconductor has developed focused joint ventures
with Leshan, China, focusing on small signal products; Roznov
in the Czech Republic, focusing on supplving both raw silicon
wafers and low cost analogue technologies; and Piestany, i
Slovakia, focusing on power TMOS and metal gate logic families.

These joint ventures complement ON Semiconductor’s
diverse global organisation and enhance its ability to provide =
faster cycle times and speed development of new products in ON sem|conductor
battery management, portable and networking applications.

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

Contact: On Semiconductor, Tel: (01296) 395252.

Formerly a Division of Motorola
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Musical Robotics

It has taken more than 20 years
of hardware and software
development, but scientists at the
University of Blectro-Communications
in Tokyo, Japan have developed
a group of robots that can play
musical instruments. Under the
leadership of Professor Makoto
Kajitani, the team have

developed musical robots, or
MUBGOTs for short that are able
to play a recorder, violin or cello
automatically.

The MUBOTs have performed
regularly as a trio or quintet and
approach an almost human-like
performance. They play more
than 30 pieces from the
Beetles to Beethoven. Check
out the University's Web site to

listen to a recent performance.
But the project’s real value lies

in the expertise and understanding

in the syncronisation of complex

multi-jointed robots that Professor

Kajitani’s group have developed.
For further details, check:

< kajitani.nce.uec.ac. jp/index_e.htnl>.
Contact: Tokyo University

of Electro-Communications,

Tel: + 4 24 43 5209.

IBM Announces
Three Hard Drive World Records

IBM has entered the record
books again this month with
three hard drive world records:
the world's highest capacity
notebook PC hard drive entitled
the Travelstar 25GS; the new
12GB Travelstar 12GN for ultra-
portables and an 18GB drive for
mainstream notebook users.

Travelstar 25GS is designed
for premium notebook PCs and
holds four times as much data
as the average notebook hard
drive. The drive holds 25
gigabytes (GB), the equivalent
of either 20 TV-quality movies,
792 feet of shelved books or
seven million pages of text.

At 5,400 revolutions per
minute, the new Travelstar
25GS drive has the highest rpm
of any notebook PC hard drive,
contributing to significanty
higher performance.

For further details
check: <ww.ibm.com>.

Contact: IBM, Tel: (0990) 426426

European PC

Industry Posts
20% Growth

Driven by strong saies in the United
Kingdom and France, personal
computer shipments in Europe
reached 6.3 million units in the
second quarter of 1999, an increase
of 20% over the second quarter last
year, according to Dataquest.

PC shipments in the UK grew
31% over the second quarter last
year, while shipments in France
were up 37% over the same period
last year. The professional segment
led the region as shipments
reached 4.9 million units, an
increase of 20.6%.

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

Contact: Dataquest,

Tel: (01784) 431611.

Broadcom
Delivers Single

Chip Voice, Video
and Data Switch

Broadcom has developed a
breakthrough, wire-speed, multi-layer
switch that combines switching,
routing and traffic classification
functionality into a single monolithic
integrated circuit (IC).

The StrataSwitch chip performs
the work currently required by as
many as 10 separate chips, and is
capable of receiving, prioritising and
forwarding packets of voice, video
and data at full speed over existing
corporate networks.

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

Contact: Broadcom,

Tel: (01709) 579770.

Broadcom Goes

Custom For
3Com's NIC

Broadcom has announced that
3Com's next-generation, high-
volume EtherLink XL 10/100 PCI
Network Interface Card uses an
advanced, custom-integrated
controller from Broadcom. This
device is the latest solution to be
co-developed by the two companies
for the Ethernet NIC and LAN-on-
Motherboard (LOM) markets.
For further details,
check: <www.broadcom. com>.
Contact: Broadcom,
Tel: (01709) 579770.

S3 Ships Fastest

3D Accelerator for
Value PC

Raising the performance level of its
popular Savage4 family of products,
S3 has announced its Savage4
Xtreme accelerator. Featuring
significantly increased 166MHz
memory and engine clock speeds,
as well as higher performing
OpenGL software drivers, S3's
Savaged Xtreme 166 is the fastest
3D accelerator available for the £60
to £80 retail PC graphics market.

For further details,
check: <www,s3.com>,

Contact: S3, Tel: (01256) 332800.
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intel Leads in

Home Networking

Intel has emerged as the leading
retail provider of home networking
solutions, according to market
research firm PC Data.

In addition to strong retail sales,
four PC manufacturers have
announced plans to ship consumer
PCs enabled with the AnyPoint
Home Network solution in 1999.

AnyPoint Home Network products
use existing phone lines to aliow
muiti-PC households to share
Intemet access, printers, files and
play multi-player games.

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

Contact: fntel, Tel: (01793) 403000.

V11 g Al
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ARM has unveiled two new
members of the ARM9E Thumb
processor family: the ARM946E
and ARM966E processor cores.
These new cores, which will initialty
be available as synthesisable
implementations, feature flexible
memory systems as well as the
AMBA Hi-Speed Bus (AHB)
interface, making them particularty
well suited for leading-edge,
system-on-chip (SOC) designs.

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

Contact: ARM, Tel: (01223)400400

IDT and Intel Sign
Cross-Licensing
Agreement

IDT and Intel have entered into a
cross-license agreement that
enables each company to utilise
the intellectual property (IP)
covered by the other's patents.

Under the terms of the agreement,
both companies will license each
other's technologies with certain
exceptions. Additionally, Intel will
pay IDT £12 million for the licenses
granted under this agreement.

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

Contact: In(el Tet: (01793) 403000.

Sending large files over the
Internet can be a real pain.
Anything over a 1.5MB will
struggle and can often be seriously
delayed en route. But TurboZip
Express has a solution. The
applications chops files into
smaller chunks that are easy to
transmit over the Internet, and
then reassembles them back
together at the other end. TurboZip
costs 20 and is compatible with
other Zip programmes such as
PK Zip and Winzip.

For further details, check:
<www.soft-shop.com>.

Contact: Atlantic Software,
Tel: (01297) 552222.

NASA Research Uses Gomputer Generated Gode

NASA is using a computer code generator from ISl :

to automatically generate code for the F-15
ACTIVE flight control software, a safety critical
application. The F-15 ACTIVE is a4 manned aircraft

and is presently undergoing rigorous flight tests at :

NASA's Drvden Flight Research Centre in California.
F-15 ACTIVE Control LAWS (CLAWS) are

sophisticated safety critical software programs that :

control the aircraft during flight and prevent it
from exceeding the flight envelope. Because they
contain thousands of lines of computer code,
CLAWS have traditionally been very time
consuming and costly to produce.

For further details, check: <www.isi.com>.
Contact: I8, Tel: (01462) 687300.

Dryden Flight Research Center ECN- 18899 Photographed 1982
F-15 equrpped with sdvanced, digitally controlled engi nes
1382 NASA photo
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Toshiba Has First
CD-RW/DVD-ROM Drive

: Toshiba has introduced the first CD-RW drive with
: DVD-ROM readability. The SD-R1002 drive

i provides the rewritability of a CD-RW drive with

¢ the high-capacity storage of DVD-ROM. Because
: of its backward compatibility and low cost media,

: the SD-R1002 drive also provides customers with
a sound investment and an effortless transition
: from CD to DVD.

For further details, check: <www.toshiba.co.uk>.
Contact: Microtronica (Toshiba distributor),
Tel: (0118) 963370.

AMD Introduces The 650MHz Athlon Processor

AMD has introduced the 650MHz Athlon processor,
the world's fastest and highest-performance
microprocessor for x86 computer systems.

The Athlon family is designed to deliver
unprecedented performance for cutting-cdge
commercial and consumer software applications
running on high-end desktop systems,
workstations, and servers.

The AMD Athlon processor is available in speed
grades of 650, 600, 550, and 500 MHz. At 650M!1z,
the AMD Athlon is the world's fastest x86 processor.

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

Contact: AMD, Tel: (01276) 803100.

Lucent Enhances Sound
Quality Over the Internet

Lucent Technologies has announced a family of
wideband speech coders that offer significantly
higher sound quality at transmission rates three
times lower than the current industry standard.

The coders are designed to enhance sound
quality over the Intemet, voice, video and
wireless networks.

Developed by Bell Labs, the ClearPresence
Audio Coder is a new class of coders that deliver
fuller sound at lower bit rates, putting the
capabilities of wideband (7kHz) speech guality
into technologies and applications that were
originally limited to using only simple narrowband
(3.7 kHz) frequencies.

The coders are now available for licensing from
Lucent. The first manufacturer to use the coder is

videoconferencing systems under the name
Acoustic Plus.
For further details, check: <www.lucent.com>.
Contact: Lucent, Tel: (01793) 883333.

Feel Your Software?

: Immersion Corporation and Logitech have been

working together to develop force feedback mice

i that allow users to feel their onscreen actions.

Based on Immersion's FEELit technology and

: Logitech's world-class pointing device expertise

and industrial design, these innovative products
will allow users to physically interact with anything
the cursor touches, adding the sense of feel to all

: aspects of user interaction.

The first product, the Wingman Force Feedback
Mouse from Logitech, is expected to be available
this Christmas for approximately £100.

From surfing the Web, to graphic design, to
gaming, to business - the implications of adding

: feel to software applications are vast. Imagine

drawing a 2D image and feeling the cursor interact

Polycom, which incorporated it into its ViewStation with points, lines, and curves or Imagine exploring

a 3D image and feeling contours, surfaces,

: textures, and edges.

For further details, check: <www.1ogitech.com/uk>.
Contact: Logitech, (01306) 734300.
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EXTENDED REALITY

The Sunspot Mystery

Eleven has always been my lucky number,
and at exactly eleven seconds past 11.11
a.m. on August 11, I had the experience of
a lifetime along with millions of other
people who were lucky enough to be on
the line stretching from somewhere in Asia
to the middle of the Atlantic the line
followed by the total eclipse of the Sun.

I had never really thought much about the
Sun before that unforgettable moment when
day became night in a few minutes. It was
just a huge blob that rose in the morning
and set in the evening (or seemed t0), kept
us all warm and helped my garden grow. |
did remember reading about a power failure
in Canada that had been caused by a solar
flare back in 1989, and I had heard of the
sunspot cycle without knowing exactly what
it was and not suspecting that it could have
anything to do with life on Earth.

Since August 11, I have been thinking
about the Sun a good deal and finding out
all I can about it, and especially its rash of
spots. These are dark blobs - dark because
they are relatively cool by solar standards -
thought to be caused by internal magnetic
processes. They are studied and counted
every day by observatories all over the
world, so if it's cloudy in Britain the
chances are that somebody in Hawaii or
Brazil will be able to see them.

Some days there are no spots at all. On
other days there can be hundreds of them,
and for the past century and a half it has
been known that they come and go in
cycles of about 11 years (that number
again!) in length on average, though they
can last anywhere from seven to fourteen
years. There doesn't seem to be any known

i reason why this happens, nor why the
i spots increase in number much more
i quickly than they decrease, so that solar

‘maximum’ (when there are more spots

i visible) comes just three or four years after
i minimum, whereas it is seven or more

i years before we get back to minimum and
i the start of another cycle.

This all may sound rather academic and
irrelevant to our daily lives, but it might be

¢ more important than we think, because a

i sunspot means an extra burst of solar

i energy that does all kinds of things as well

i as cause the Northern Lights and (in

i extreme cases) knock out power systems. It
i has a direct effect on the Earth's magnetic

i field, which in turn has a direct effect on us.
i It has been proved to affect human blood

i and even chemical reactions, as shown fifty

i years ago by researchers Maki Takata in

i Japan and Giorgio Piccardi in Italy. In the

i former Soviet Union, 'heliobiology' the

i study of the effects of the sun's radiation on
i biological systems has long been recognised
i as a scientific field in its own right.

The man today's Russian researchers

i regard as the father of heliobiology was an

i extraordinary man named Alexander L.

i Chizhevsky (1897 - 1964). He was not only a
: scientist with a whole string of degrees in

i nearly all the physical sciences, but he was

i also a painter, a musician, a poet and a

¢ historian - a real allrounder of the kind we

i don't seem to have in this age of super-

i specialisation. He was only eighteen when

¢ he presented a paper to the Moscow

i Archaeological Institute entitled ‘The

i periodical influence of the Sun in the earth's
i biosphere,” and he followed this with a

: series of papers and articles with titles like

‘Solar radiation and life’ and 'The astrology
of our times'. He claimed to have found
correlation between the sunspot cycle and
all kinds of things, from epidemics, diseases
and weather patterns to no less then the
whole course of human history!

Crazy as this may sound, there is a

: disturbing amount of evidence for this.

Chizhevsky divided the solar cycle into four
periods: in the first, the masses are

generally at peace, but are also lacking in

unity and purpose. In the second, new
ideas and new leaders emerge and new
alliances are made. In the third, things
come to head and nations are spurred to

i both their greatest achievements and their

greatest outbursts of aggression. This is
when we have wars, revolutions,
persecutions and mass emigrations.

It is a fact that many major historical
events took place right on cue, from the
French revolutions of 1789, 1830 and 1848
and the commune of 1870 to both Russian
revolutions (1905 and 1917), both world
wars, the communist takeovers of the late
1940s and the Soviet invasions of Hungary,
Czechoslovakia and Afghanistan.

Now, a scientific theory that has no
predictive value is no use to anybody. Yet in
1926 Chizhevsky did predict "..man activity
of the highest importance which will

change the political map of the world..” for

the period 1927 to 1929. And what did
happen? A rightwing coup in Portugal
inaugurated the longestlasting dictatorship

of this century. The Italians elected a fascist

parliament, paving the way for Mussolini.
Chang KaiShek invaded Peking. The
Baldwin government in Britain collapsed.
Stalin expelled the last of his potential
rivals, Trotsky, from the communist party
(1927) and then exiled him (1929). Quite a
period of upheaval. And, oh yes, I nearly
forgot, it also included the Wall Street crash
of 1929. It's all beginning to look like rather
more than coincidence to me.

Chizhevsky never claimed that the
sunspots made us do anything specific, only
that they made us do something and
become more active, whether in a positive or

a negative way. It is up to us to channel these

peaks of collective energy in the direction of
peace and progress rather than war.

We never know exactly when the solar
cycle reaches maximum until it has peaked
and started to decline, but we can make a
good guess that it will be three to five years
after the last minimum. So we must be close
to a maximum right now. I think it's time for
some enterprising university to appoint a
professor of heliobiology in this country..

Uri Geller's novel Dead Cold is published
by Headline Feature at £9.99, Ella at £5.99,
and Jonathon Margolis’ Uri Geller Magician
or Mystic? by Orion Books at £6,99.

Visit him at www. tcom. co.uk/hpnet/
and e-mail him at urigeller@compuserve. con
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At & Iechnology:

ARRIAGE FOR
THE MILLENNIUM?
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Douglas Clarkson discusses why there is an
increasing interest in the arts at a time when
technology itself is becoming an increasingly

powerful means of reinforcing and communicating
the values currently beld in society.

Iintroduction

The twentieth century has predominantly
been about the advance of science and
technology and the raising of our ‘standard
of living' as the things society as a whole can
objectively measure and be sure about. The
identification of more nebulous concepts
such as art and social values remains outside
this clear focus of material certainty.

Signs of an increasing interest in the arts
comes at a time when technology itself is
becoming an increasingly powerful means of
reinforcing and communicating the values
currently held in society - whatever they may
be. Also, technology is providing new
methods of creating a range of art forms and
in general making them easier to create and
for individuals to produce and access.

There is a growing awareness that the
more advanced technology becomes, the
greater the need to understand the social
impact on society of all these developments
and, if possible, direct endeavours for the
benefit of all.

A Wake Up Call

The problem is that there is a very sharp
distinction between what we can measure
and observe in the physical world by way of
physical science and the separate world of
human perception and thought. The
opportunity to visit the Tobias School of Art
in East Grinstead, near Gatwick Airport, on
its open day was really some sort of wake
up call to the reality of the perception of
what could be termed as "artistic concepts.
The school teaches a range of art courses
drawing significantly on the colour theory of
the German Philosopher Rudolf Steiner and
who in turn was an interpreter of the German
philosopher Goethe. Goethe is really a
philosopher that the English speaking world
has not really studied to any great depth.
Taking part in a demonstration sculpture
session, about twenty of us had the
opportunity to take a handful of clay and
make a round ball. So after about ten minutes
or so we had in front of each of us our own
artefact. On holding it, it seemed very much
our own creation. Then proceeding with a
game of pass the object, we experienced the
tactile feedback from handling the items
produced by all the others in the group.
Some were of course larger while some

were smaller. Some were more round, some
warm to the touch, others colder. The
important thing was that here was a sensation
that in the normal course of modern living,
is rather under utilised. So here was an
example of a whole sub universe of
expression of thought, of state of mind, of
concept with the shape, colour and surface
texture of a physical object. The sculptor,
however, lives most of his creative time in a
tactile environment, developing surfaces
that have visual and tactile overtones.

Later we would break for tea, to be
followed by a talk on the subtleties of colour

© and its use. Straightaway I felt a great abyss

of my own ignorance opening up in front of
me. And quite rightly so, for had not Goethe
himself regarded his treatises on colour

. above all else that he had accomplished.

There was the perception that now we
spend much more time indoors, missing sun
rises, evading sunsets, and as a consequence
our appreciation of colour is generally being
steadily diminished, to say nothing of our

general dislocation from the natural world.
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Photo 1. An-example of a work designed by the stained glass artist Rod
Friend of Stroud. The item developed out.of.sessional work with cllents of
a day centre for acute mental lliness In Cheltenham and Incorporated
themes and ideas from users of the service. (Copyright Rod Friend)

E-Dislocation

I was quite struck also. in the way in which
the lecturer spoke to us, for about 25 ‘
minutes - with only as a visual prop two
water colour paintings and a vasc of fresh
flowers. She was communicating solelv on
the impact of her voice. being in tune with
her perceptions. she was quite able to talk
to us and impart her subtle interpretation of
colour - if not so much to make us complacent |
but rather to acknowledge our poor appreciation
of colour and certainly awakening a deep
curiosity on the whole subject.

I began to realise, in quite a subtle way.
that despite our fax machines, our e-mails
our voice mails, our smart Powerpoint
presentations, that the power of communication
in relation to imparting what are our more
deeply felt perceptions has probably
declined also. The paradox is, moreover.
that we would all say that we have become
better individual communicators because
we have more technology at our fingertips

And 50, there was the perception, of the
growing dislocation between what people
may be feeling, for whatever reason. and
their ability to express these feelings in an
appropriate way. There was also the
perception of the importance of being able
to release feelings. through the mechanism
of creative expression - which is art

If we look closely at the situation. technology
is neither wholly positive or wholly negative in
the way in which it can be used in society. Even
the most enthusiastic historian would not wish
to live at the height of the Roman Empire, or
witness the glories of Classical Greece - life was
just too unpredictable, brief or painful. Wedo |
not wish to revert to a vear zero of technological
achievement. We would not wish to do
without our medical technology. global
transport infrastructure or the convenience of
our local supermarket.

Healthy Art

There is a bewildering array of spheres for
artistic expression so that it is difficult to gain a
perspective on their relevance and effectiveness
within our increasingly technological society
An interesting sector, however, for the
examination of the therapeutic use of art is to
be found in the HealthCare sector. where the
problems of physical, emotional and mental
well being are placed under especially sharp
scrutiny. It is very likely that the focus of the
use of art in HealthCare can provide a focus
for the constructive application of art
throughout the whole of societv.
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0 3. The 'cutting edge' of automolv{t

echnology used in cutting

and Wimming automotive components uSing a Nd:YAG laser using
ic beam delivery with robot control. (Courtesy GSI Lumonics)

it appears that if art can allow the artist to
convey a feeling, an expression, a quality of
relevance, this is in turn a point of
communication for the individual observing
the art. So the outward art manifested by
the artist is received in turn by those who
encounter it. The quality of the expression
thus resonates in the individual who observes
it. Within hospitals, you do not wish to
debilitate the patient any further, so you
find the levels of artistic expression are
generally well accepted, in particular where
the staff and patients have an active part to
play in selecting the art and even developing
it with the artist. Other platforms of artistic
expression are apparently much less in tune
with broad public acceptance. This application
of art into this specific functional area is
providing some powerful clues and
guidelines for the constructive use of art
throughout society at large.

Photo 1 shows an example of a work in a
'quiet room' designed and implemented by
the stained glass artist Rod Friend of Stroud.
The item developed out of sessional work
with clients of a day centre for acute mental
illness in Cheltenham and incorporated themes
and ideas from users of the service. Photo 2
shows details from one of the windows.

The actual work is based around the need for
a calming and relaxing area and so in the first
place there has to be the perception that this
aim can be achieved and is worth achieving.

The Big Experiment

So while technology may provide masterful
advances, there have been some negative
aspects in terms of the connectedness of
individuals to themselves and to other
people. Is it actually that progressive for
children to lock themselves away in their
rooms to play computer games? Is learning
through a computer providing the same
resonance on numerous levels as person
oriented contact and interaction? These are
questions which seem never to have been
raised because it seemed rather foolish and
pointless to ask them in the first place. What
group in our present society is monitoring
its emotional well being? It would seem that
we are all part of a 'Big Experiment'.

It may be my perception, however, that
those who deal most with computers or IT
tend to demonstrate generally poor person-
to-person communication skills. Greater
relevance is placed on the use of the attribute
of computers to undertake the day-to-day

communication, so that people do not walk
about an office environment to see people
any longer - they merely pass on e-mails or
leave messages on voice mail.

It really would be useful if we could
engineer some kind of evaluation of the
more in depth effects of IT developments,
especially its effects for better or for worse
on interactions among modern office
environments. There will be both positive
and negative ramifications, and it would
indeed be quite interesting to determine their
relative mix. Of course emerging technologies
have the power to transform means of
expressing and accessing conventional art and
at the same time developing new ones.

The £1000 Leonardo

For under £1000 people can now purchase a
powerful PC, a scanner, a colour printer and
a digital camera and be connected to the
Internet. Those who don't think that this is a
significant artistic cocktail should think again.

Dwelling on this point, it is quite interesting
to consider the contribution of Leonardo da
Vinci - whose contribution was immense to
so many branches of science, to medicine and
of course to art. This excellent "all roundness’
has generally been lost sight of as the various
disciplines have gone their separate ways -
requiring individuals to specialise almost
totally within their chosen area of endeavour
so that the artist has little interest in science
and the scientist has little interest in art.

It is only recently that mathematics in
association with advanced computer
graphics has investigated visually the
complexity and qualities of exotic number
sets - of which fractals are but one example.

Changing Cultures

It is probably the case, however, that we are
overlooking some very major difficulties - in
terms of addressing the relevance of art in our
society, for it is at the end of the day. not that
important how the image is produced, how it
is composed, as long as there is given the
space to exist. According to our post industrial
revolution society, art has been something that
remains in a building locked overnight and for
which we have to pay an admission fee to gain
entry. There is still no wide acceptance for the
inclusion of art as a normal component of the
design of our everyday environment. Where it
does appear, it is marvelled at for its cost, its
bearing or its irrelevance.

As costs of manufacturing of products
tend to fall, due to use of more efficient,
more automated products, the element of
design becomes more critical. Computer
controlled laser cutting technology can cut
the most intricate of shapes into materials of
unparalleled ranges - and these have
directed their products with the consumer
marketplace. Design fibres can now be cut
by lasers using relative low power industrial
type carbon dioxide lasers operating at
250W or below. Surface pattern finish of all
types can be engineered by laser processing
using Nd:YAG systems.

Photo 3 shows the 'cutting edge’ of
automotive technology used in cutting and
trimming automotive components using a
Nd:YAG laser using fibre optic beam delivery
with robot control.

Photo 4 shows how the low inherent heat
input and synchronised beam pulse control
allows ultimate flexibility in production of
intricate parts for a wide range of industries.

Already industrial lasers are widely used to
produce signs - being able to cut plastics
with a cut width of less than 0.5mm. Fpically
mild steel can be cut by more powerful
systems up to 20mm thick, stainless steel up
to 12mm and aluminium up to 6mm. Lasers
are already widely used to cut the massive
plates for the hulls of ships.

If technology is merely used to drive down
the cost of production, then there is lost the
potential benefit of improving the general
look and feel of our work and living spaces.
Thus the shape of products, their colour, their
texture will become of increased relevance
which again is focusing on aspects of design
which in tum springs from the perception of
things possible within a creative framework.

So technology can provide a means of
producing products with a positive design
element. This was in many the forte of the
Victorians, who relentlessly exploited the
means of production of work such as
magnificent wrought iron work. We have all
the same potential ingredients, a landscape
waiting to be improved, a population that
would appreciate it, the technology to be
harnessed to provide it and designers with
the skills and vision to imagine it. All we
lack is the identification of the whole
country as a vast canvas awaiting a splash of
constructive reinvention.

Creative Operators

The development of the data projector as

used to project video or PC images is also being
developed as a mean of communication to the
public. The duo of Joan Beadle and Joanne
Vickers, lecturers in the Department of the
Arts at the Manchester Metropolitan University
as 'Creative Operatory', are actively involved in
developing this and other emerging technologies
as vehicles for artistic expression.

Recenty the duo used three synchronised
and independent data projector systems to
display a work in Manchester Cathedral
during the 'Digital Summer Festival' of 1998.
Their work created a contemporary equivalent
of stained glass windows using three of the
five metre high windows in the cathedral
(see Photos 5 and 6). The creative duo is
currently engaged in an initiative funded by
the European Commission to regenerate
cities through creative practice - the Urban
Pilot Projects Programme. Their contribution
will involve projection of a wide range of
images using data projection to create an
illusionary city of windows and doors.
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Changing the Rules of
Publishing

The key to art is perhaps the level of
connectedness it provides to the people
who engage in it and the identification with
aspects of the work by those who perceive
it. This interaction is a fundamental reality.
Artists have as it were a2 more dominant
need to communicate their feelings and
perceptions. They are as it were driven by a
compulsion to express their thoughts and
emotions. A writer who has not written for
some time will typically experience a sense
of mounting frustration.

If one looks at the influence of technology
in this area, the introduction of the Internet
has provided a rapid change in the access of
the individual to the arts in general, and in
particular of the visual art - reference the
image archives of the world's range of art
galleries now being put on line.

Perhaps there is one major component of
this that has been somewhat overlooked.
The figure for the number of manuscripts
accepted for publication to those submitted
to publishers must be really quite small -
something certainly less than 0.5%.

What we now could witness is the virtual
publishing of manuscripts on the net - which
could be downloaded and printed by the
individual browser or hosted by a
manuscript publishing company that could
print even individual copies of books using
modern printing techniques. It is possibly
the case that this has already happened. This
has therefore fundamentally changed the
nature of book publishing. A flat ASCII file of
a text novel will contain only around one
Mbyte of data though texts with images and
figures would contain considerably in excess
of this. The concept of going to a book store
and accessing titles that were cither in the
particular store or in print in the publisher's
warehouse will have to be expanded to
include having a specific work downloaded
by a virtual publishing house, printed on
their premises and then sent on by post. No
one really wants to read 250 pages of A4 text
on a PC monitor. This could render the term
‘not in print’ obsolete. This will create new
industries and companies and challenge the
power of the major publishing houses.

There are of course potential drawbacks to
the scheme such as loss of copyright, plagiarism,
unsavoury material etc, though this may usher
in a future wave of literary abundance in years
to come. There is no doubt, that one useful
use of Lottery funding would be to 'rescue’ in
this way the 1000 "lost’ books of the
Millennium - those titles which have gathered
dust in the publisher’s in tray, and been
reconciled to the attic or the bank vault.

One World: Two Cultures

It is challenging in the extreme to convey
some carefully focused thoughts on the role

of art and technology. Each world is in itself

vast, and each is evolving rapidly. To examine
the contents of a technology publication
such as Maplin's Electronics and Beyond and
the prestigious ‘Craft’ magazine is to observe
two diverse viewpoints of priorities - one
about collecting, transmitting and processing
information about the physical world and
one the translation of human concepts and
perceptions via the human senses using a
range of artistic media.

While our understanding of physical science
has vastly expanded, there has been no

artistic expression within our culture.

The process of art in its active mode is
the materialisation of creative effort by the
artist and in its passive mode is the

|
|
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Photo 5. Extract from the presentation by 'Creative Operators'
in Manchester Cathedral during the 'Digital Summer Festival' of
1998 using three independent, sychronised data projectors,
(Courtesy Creative Operators)

: appreciation of such creations through

sensory perceptions. The actual process

i which causes one person to be actively
i creative while another not so remains a
: mystery and likewise the appreciation of art

is again another mystery.

So on the one hand you have very rapid
progress with the science and technology of
physical phenomenon and not very much
progress at all in the understanding of more
abstract thought level processes.

While the scientific method may not be

able to resolve as yet the processes that

relate to artistic expression and appreciation,
it must surely be able to come to some

conclusion about the benefit of each. It is the
¢ widely held view that the arts are beneficial
matching exponential marker for the breadth of |

to individuals and society as a whole. Without
music, without opera, without dance,

i without literature, without art galleries, our

society would be immeasurably the poorer.

i The impact on the individual, however, as
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Photo 6. Extract from the
presentation by 'Creative
Operators’' in Manchester
Cathedral during the 'Digitaf®
Summer Festival' of 1998 using
three Independent, sychronised
data projectors. (Courtesy
Creative Operators).

the producer of creative material is less well
documented. Some of the most highly
acclaimed works of artistic endeavour have
been created out of the most abject human
misery and tragedy in relation to personal
circumstances, but generally artistic
expression is regarded very much as a
healthy means of self expression. The
expression of art in society, is very much a
factor in the Health of the Nation.

It is here, however, that the role of the

art therapist is receiving increasing interest.

If Freud had encouraged his patients to
paint instead of look for associations of
guilt, perhaps we would look upon art
more favourably. So while we may not
understand it, in the way that we
appreciate how a Pentium II processor
operates, it is important to appreciate the

useful role that it can occupy. This is where
the benefits of modern methods of social
research come to the fore - to identify what
are the positive, creative inputs into society.
We also should also remind ourselves in
our age of technological wizardry that we
have also to constantly rediscover the past.
One novel way to focus on this is to be
aware of the art of cave painting - an
example of which is indicated in Figure 1.

Far Side of Art

In as much as art remains a mystery, as to
how cerebral processes are activated by
engaging in art or appreciating art, modern
branches of technology such as functional
MRI scanning and PET and magnetic field
mapping using SQUIDS, may provide some

Points of Contact

Points of Contact: GSI - Lumonics, Hull.
(supplier of Laser cutting systems)

Tel: 01482 831154

Laser Expertise Ltd, Unit H, Acorn Park
Industrial Estate, Hartmans Lane, Dunkirk,
Nottingham, NG7 2TR. Tel: 0115 9851273

‘www.laserexp.co.uk

(provider of laser cutting/processing service)
Rod Friend, Dove Cottage, 40 Summer Street,
Stroud, Glos., GL5 1NY. Tel: 01453 750919
Joan Beadle and Jane Vickers

(Creative Operators) Tel: 07931 321966
or 07957 158315

pieces of the jig saw. Quite likely, artistic
expression is likely to manifest itself in broad
waves of cerebral processes that give either
really little indication to the onlooker as to
the complex patterns triggercd internally.

Thus while science can catalogue and
document responses of individuals at the
question and answer level of study and
evaluation, it can also probe at a much
more absolute level to help map the
specific cerebral responses.

Summary

So as a candle in the sun of Millennium
predictions, there is this dawning
perception that the future can be more
creative - if we so choose. Technology will
keep on developing but at the same time
the needs of human expression to
externalise its deep seated feelings will
remain. What may be a theme for the next
millennium is to finally separate clearly
technological achievements from creative
implementations and the degree of vision
for human culture.

And the greater scope that modern
technology has provided to alter the visual
appearance and general environment of
living and work spaces should be applied to
this goal. So if there is a thought for the
millennium, it is for the creative element to
tunnel through at the individual and the
collective level in a constructive and
supportive way and in so doing help to
produce a more balanced society.

Further Reading

Our Prebistoric Past: Art And Civilisation
Denis Vialou, Thames and Hudson, 1996
Rudolf Steiner: His Life And Work,

Gilbert Childs. Floris Books, 1995.

Figure 1. French 20,000 year old cave painting (Courtesy Le ministere de la Culture et de la Communication)
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introduction

There are many guitar practice
amplifiers on the market with
levels of performance ranging
from very basic to professional
quality. Basic units often consist
of an amplifier, perhaps with
tone controls and some form
of distortion or overdrive effect.
If you require additional effects
you can always invest in the
appropriate effects pedals to
connect between the guitar and
the input to the amplifier.
Sometimes, however, you can
end up with a large selection of
pedals connected in series. Unkess
left permanently installed these
can be a considerable nuisance
to connect and disconnect for
what may be just a short home
practice session. In this article
we look at a series of concepts
and circuits that can be used in
combination to construct a
customised practice amp with
built in effects tailored to the
needs of the individual. The
system is aimed at hobbyists who
enjoy experimenting with various
effects in the home environment.
Before looking at specific
circuits, it is uscful 1o gain a
¢ general understanding of the
type of techniques used to
produce the more common
effects. Here we provide a basic
overview of some of the
fundamental considerations
that apply when constructing a
guitar amplifier. The circuits and
¢ diagrams shown are intended 1o
illustrate the general principles
discussed and are not for end
use. The component values
shown are typical and may vary
for different applications. Practical
constructional information and

circuit details of the amplifier
will be covered next month.
It is not suggested that all of

the effects discussed should be
WI included in one amplifier cabinet

but it is ultimately for the user

to decide which combination

of effects are required. Complex

o0 00000000000 00000000 0 0 & O : circuits using digital processing
‘ are only touched on briefly as
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Figure 1. Typical configuration of a FET input buffer. Figure 2. An input buffer using an operational amplifier.
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Figure 3. An Input amplifier
providing voitage gain.

Input Stages

Before connecting a guitar to
any kind of amplifier or effects
circuit, it is important to
provide a suitable impedance
for the guitar to drive into. If
the impedance is too low the
guitar pickup will be heavily
loaded. This will result in a
reduction in signal amplitude
and possibly modified
frequency response. To avoid
these problems it is usual to
include some form of input
buffer to act as an interface
between the guitar and
amplifier electronics. These can
take various forms.

One example, using a Field
Effect Transistor (FET) is shown
in Figure 1. The circuit makes
use of the fact that FET have an
extremely high input resistance.
In practice the input resistance
of the circuit is determined by
R1. Other factors, such as the
capacitance between the gate
and source of TR1 also play a
part in determining impedance
but with most small signal FETs
this does not generally create a
serious problem at audio
frequencies. Capacitors C1 and
C2 are used to block DC and
the values are determined by
the required input and output
characteristics. In some cases

¢ C1 may not be required.

Operational amplifier ICs may
also be used for buffering, and
the FET input types are
particularly useful. Figure 2
shows a typical circuit. The pin
numbering shown is based on
the LF351 IC but similar circuits
may be constructed using most
standard op-amps. The circuit
shown is designed to operate
from a single rail power supply
but may be maodified for split
supply operation if needed.
Resistor R3 effectively determines
the input resistance of the

circuit. R1 and R2 are used to

provide a half supply reference
voltage which is filtered by

capacitor C1. DC blocking

capacitor C2 is included as the
output of IC1 is centred at
approximately half supply. R4
acts as an output load ensuring
that C2 charges quickly and
may not be required depending

i on the input resistance of the

next stage.

The circuit shown in Figure 2
purely serves to convert the
high impedance at the input to
a lower impedance suitable to
drive the next circuit. It has no

i voltage gain. Sometimes,

however, it is useful to configure
the input stage to provide some
voltage gain, for example, to

help overcome noise or
attenuation in a later stage.
Figure 3 shows an example of
an input stage that exhibits
both a high input impedance
and gain. This time the circuit
shown is intended to operate
from a split supply. It is not
generally necessary to use input
and output coupling capacitors
unless there is a difference in
DC levels. However, it may be
required to trim any offset
produced at the output of the
op-amp and many devices
provide the facility to do this
(see manufacturers data
sheets). The gain of the circuit
is determined by the values of
R2 and R3 and may be set to
suit particular requirements.
Capacitor C1 is included to limit
the frequency response of the
amplifier. This capacitor is not
essential but helps to reduce
noise and RF pickup. The value
is selected to provide the
required high frequency roll off
and is typically a few pF.

The operating voltages
shown for these circuits are
arbitrary may be varied as long
as the IC specifications are not
exceeded. The working voltages
of the capacitors must also be
appropriate for the supply
voltage. From an operational
point of view, care should be
taken to provide sufficient head
room for the signal to avoid
distortion. A low supply voliage
will result in clipping at a
smaller signal level.

Tone Controls

Adjusting the tone of a guitar
amplifier has a drastic effect on
the kind of sound produced at
the output. When you adjust the
tone controls you are effectively
altering the frequency response
of the amplifier. Many guitar
amps use standard passive tone
control circuits based on resistors
and capacitors and although the
configurations are often relatively
basic, they are well tried and
tested and produce a response
that guitarists have come to

VR
Input '—- Output
(o}
R
ov
o
a) Simple bass control
Figure 4. Passive tone control circult elements.

b) Simple treble cortrol

expect over the years. Figures 4a
i and 4b show two very simple

resistor/capacitor circuit

¢ configurations for controlling
¢ bass and treble response

respectively. In both cases the
frequency characteristics are

determined by the values of R
i and C together with variable

resistor VR which provides the

adjustable element. These circuits
i form basic building blocks and
i are not usually used singly, most

practical tone controls using

i various combinations of

i capacitors and resistors to

i create the desired effects. It is
¢ normal to have bass and treble
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controls but sometimes a mid
control is also included. Figure 5
shows an example of a typical
combination bass and treble
control circuit. In this circuit
VR1 adjusts the treble response
and VR2 controls the bass.
Although some controls may
provide effective bass and treble
boost and others feature boost
and cut, all passive tone
controls actually operate by
attenuating the input signal to
varying degrees depending on
the signal frequency. The
circuits only provide effective
boost when coupled to an
amplifier providing sufficient

gain to overcome the losses.

Choice of the correct centre
frequency for the bass and treble
controls is considerably important
and has a pronounced effect on
the final sound produced. The
waveform produced by a guitar
is not a pure sine wave of one
frequency but is in fact a complex
waveform high in harmonic
content. Therefore depending on
the chosen centre frequencies
the controls may operate
mostly on the fundamental
frequency or on a specific range
of harmonics. In practice the
response can be tailored to suit
individual tastes.

Input O_I I + I
C1 l R1
o H
C4 VR2
VR1 cs
R2 B2
c3
. R3
C6
\ J—oow
ov O 1 —Q w
ov
Figure 5. An example of a combined bass and trebie controi circuit.

Of course, in addition to the
effect of electronic tone controls
and other circuit characteristics,
the dimensions and construction
of the amplifier cabinet also
affect the final sound. Obtaining
adequate bass response from a

small cabinet can be a problem.

This can be partially overcome
by tailoring the response of the
tone controls to suit the
response of the cabinet.

Distortion

Overdrive and Fuzz

A linear amplifier will faithfully
reproduce the output waveform
of the guitar without the
introduction of additional
harmonics. This is fine if you
want to create an ‘acoustic’
sound but the electric guitar
sound that we have all become
accustomed to is only created by
introducing varying degrees of
distortion. The type of distortion
required depends on the effect
you wish to create. A ‘fuzz’ effect
can be produced by simply
overdriving the input stage to a
semiconductor amplifier. The
resultant waveform is virtually a
square wave and contains a large
proportion of harmonics but the
sound is harsh and very
unsubtle. Another method of
producing a fuzz effect is to ‘soft
clip’ the input waveform using
diodes. An example of this type
of circuit is shown in Figure 6.
VR1 adjusts the gain of the
amplifier and hence the
proportion of the input signal
that is affected by the clipping
circuit. Variations on this type of
circuit are often used in low to
medium cost practice amps with
varying degrees of success. The
result is softer and generally
more acceptable than hard
clipping allowing a larger degree
of control. Figure 7 shows a
graphical comparison of the type
of waveforms produced by hard
and soft clipping.

There have been many
attempts to emulate the classic

‘valve amp’ sound of the 1960’s
using semiconductors. The
original ‘tube overdrive’ effect
was usually produced by
overdriving a valve amplifier
(‘tube’ is simply an American
name for the thermionic valve).
The way in which the output
current of an amplifying device
changes with input voltage or
current is known as its transfer
characteristic. The transfer
characteristics of valves are
considerably different to those
of bipolar transistor, similarly,
the harmonic response is
considerably different with each
technology producing a
characteristic sound. Whether
anyone has ever quite managed
to emulate the valve sound
using semiconductors is a
highly emotive subject for many
guitarists and it is really for the
individual to make up his or her
own mind. Whatever the case,
different semiconductor circuit
configurations can be used to
produce a variety of effects.

Some circuits make use of
Field Effect Transistors as these
have a transfer characteristic
closer to that of a thermionic
valve than a bipolar transistor.
They also offer the advantage of
providing a high input
impedance which is useful
when driving the circuit directly
from a guitar pickup. Other
circuits make use of a number
of diodes or other non-linear
components to produce
unsymmetrical clipping.

In all cases it is important that
the preamplifier stage provides
enough gain to allow the
necessary level of distortion to
be introduced. The use of high
gain amplifiers with a high input
impedance inevitably results in
high noise levels or even
instability if steps are not taken
to minimise these effects. -
Correct circuit layout is an
important factor in this respect
and the use of long wiring runs
should be avoided where
possible. In some cases it may
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be necessary to limit the
frequency response of the
amplifier to prevent high
frequency instability, particularly
where the active device used
has a wide bandwidth.

Compression
and Sustain

Compression may be used to
control the level of the input
signal so that, as far as possible,
the output of the amplifier
remains at a preset level. To
achieve this it is necessary to
vary the gain of the amplifier
dependant on the signal level.
At high input levels the gain of
the amplifier is reduced and at
low levels the gain is increased.
As a result the dynamic range of
the amplifier is effectively
compressed. Compression is
useful to ensure that an
overdrive stage is consistently
driven at the correct level to
maintain the required level of
distortion or to produce a
sustain effect. Also different
effects can be obtained by
varying the attack and decay
characteristics of the
COmpressor Circuit.

Wah Wah

The classic Wah Wah effect is
produced by sweeping a narrow
bandpass filter or a lowpass
filter with a peaked response
across a band of frequencies.
The sound varies as a different
set of harmonics falls within the
filter pass band. Traditionally
the effect is controlled using a
pedal but automatic control
may also be used. The effect
may be implemented in a
number of different ways.

One form of automatic
control uses the amplitude of
the guitar output waveform to
determine the centre frequency
of the filter. As the guitar is
played the filter frequency
changes depending on the
loudness of the guitar output.
The block diagram shown in
Figure 8 illustrates a typical
configuration for this type of
circuit. The output from the
guitar is buffered as necessary
and fed to the input of a voltage
controlled filter (VCF) with a
bandpass characteristic. Circuits
of this type are often based
around transconductance
operational amplifiers or
switched capacitor filters such
as the popular MF10 IC.

In addition the signal from
the guitar is amplified and
rectified to produce a varving
DC level. The envelope shape
produced is directly determined
by the amplitude of the signal
from the guitar and is fed to the
control input of the VCF. It
should be pointed out that

v O
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Figure 6. A simple ‘fuzz’ effect circult using diode clipping.

Hard clipping

L JSL

Soft clipping

produced by hard
and soft clipping.

correct filtering of the rectified
¢ control signal is essential. The

envelope produced should
follow amplitude variations in
the input signal as closely as
possible so it is important that
the circuit used to filter the
rectified signal has a fast
response. At the same time the

i circuit must be designed so as

to avoid significant amounts of

audio frequency signal reaching

the VCF control input as this

i can produce unwanted effects.

It is normal to provide some
form of sensitivity control to
allow the depth of the Wah Wah
effect to be varied. The overall
range of the sweep may also be
made adjustable to allow a
variety of effects to be selected.
Another method of
producing an automatic Wah

Wah effect involves applying the

output of a low frequency
oscillator to the control input of
the VCF as shown in Figure 9.
This produces a predetermined
sweep rate independent of how
the guitar is played. The
frequency of the sweep
oscillator can be adjusted to
speed up or slow down the
sweep rate as required. This
control can be via a pedal or a
panel mounted potentiometer.

Reverb and Echo

Reverb and echo effects are
produced by introducing a time
delay in the path of the signal.
The traditional method of
implementing this effect is to
use a springline reverb unit.
This makes use of acoustic
effects produced in a spring to
create the reverb effect. These
systems are commonly used in

low to medium range amplifiers

and can provide a relatively
i simple way of creating a reverb
i effect. The units are not without

their disadvantages however;
the delay time is usually fixed

i and springline units tend to be

microphonic and prone to

acoustic feedback.

Another method of introducing
reverb uses Bucket Brigade
Delay (BBD) devices. These

work by storing analogue voltage
i levels and provide predetermined
i delay times. The delay may be

increased by cascading the

: devices. This allows different

delay times to be selected and
may be used to create a variety

i of reverb and echo effects but

often a large number of devices
are needed if significant delays
are required.

The introduction of digital
techniques has provided

i various methods of producing
i delay effects with a high degree
i of precision and control. The

idea is to convert the guitar’s

output signal into digital codes

using an Analogue-to-Digital

Converter (ADC) so that digital

processing can take place. In a

typical example the code is
i saved to memory and clocked
: out after the desired delay time

has elapsed. The code is

converted back to an analogue
i signal using a Digital-to-Analogue
i Converter (DAC), filtered as

necessary and fed to the input

of the guitar amplifier. Some of

the signal is fed back to the

i input to create a loop effect.
i The above description of this

system (illustrated in Figure 10)

is somewhat simplified but

serves to illustrate the general
principle. Many modern systems
use computer software enabling
the characteristics of the audio

waveform to be manipulated on
i screen. Once the signal is
i changed to a digital code, the

possibilities are virtually

¢ endless. These systems are
: outside the scope of many

home constructors but simple

digital delays can be produced

relatively easily and cheaply and

are capable of good performance
i when correctly designed.

Signal

input r

Figure 8. Block
diagram of an
automatic ‘wah wah’
effect circuit.
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Digital techniques are being
continuously updated and it is
not possible to cover all of the
possible configurations here.
Those interested are referred to
the relevant text books on the
subject. A number of these may
be found in the books section
of the Maplin Catalogue.

Flanging
and Chorus

Similar methods to those used
for producing digital delay
effects can also be used to
produce flanging and chorus
effects. Flanging is produced by
creating a cyclically variable
short duration delay. Different
effects can be created by
changing the rate at which the
delay is varied and the amount
of delay time variation (depth).
A similar method can be used
to create a chorus effect but
longer delay times are required.

Dealing with
Unwanted Noise

When several high gain circuits
are connected together a
considerable amount of unwanted
noise can be introduced onto
the signal. With each successive
stage of amplification the noise
is amplified further. When the
amplifier is being driven at high
input levels, the effect of the
noise is usually negligible but
when there is no input the hiss
and hum can be extremely
irritating. It is best to deal with
the noise at source, for example
by ensuring input leads are
reliably screened, circuit layouts
are correct and frequency
response is not excessive. The
use of balanced lines can also
be useful as these tend to
cancel common mode noise.
When high levels of
amplification are used, sometimes
even the best circuit design
does not reduce the noise level
sufficiently. Various active noise
reduction techniques have been
developed over the years. One
method that is relatively simple
to implement is the noise gate.
This is a circuit which mutes the
amplifier during quiet breaks in
the music. Although the actual
noise level is not reduced when
the amplifier is active, the noise
becomes less noticeable because
the power amplifier input is
effectively disconnected when no
signal is present. The threshold
of the noise gate must be
chosen so that it does not cut
the output when the guitar is
being played even during quiet
passages. A threshold level
control may be provided to
enable the user to set the most
appropriate cut off point.

Choice of Power

Amplifier

¢ There are many factors to be

considered when constructing a
power amplifier for guitar use.
Power output, frequency response,
power supply requirements and
dynamic range are all factors
that must be considered. One
factor of foremost importance is
safety. It is essential that inputs
and other parts of the circuit
that are accessible to the user
are correctly isolated from the
mains supply and other lethal
voltages and that adequate
protection is afforded against
the risk of electric shock.

These points are of particular
concern with valve amplifiers
due to the high voltages present,
but it should be remembered
that semiconductor amplifiers
can also involve high voltage

powered. Correct fusing is also
important. Even amplifiers with
comparatively low power supply

voltages can develop high

current levels with associated
thermal considerations. For this
reason, high power amplifiers
are generally not a good
starting point for beginners.
For home practice use, the
power levels required are
generally in the order of just a
few watts and the hazards can
be considerably reduced by the
use of IC power amplifiers
operating from low voltage
power supply rails. The use of
this technology may be considered
inappropriate by some guitarists
but these devices allow effective
power amplifiers to be built by
those relatively inexperienced in
amplifier construction. Many
different types are available with
widely varying characteristics.

outputs to be bridged to provide
a lower output impedance. This
allows the output power to be
increased without increasing the
supply voltage.

The main points to look out
for with these ICs are adequate
heatsinking, correct fusing of
the supply rails and prevention
of RF instability. To this end,

i correct component layout is

essential. For amplifiers operating
at just a few watts involvement
with the mains supply can be
almost entirely eliminated by
powering the unit from a
commercial DC power supply.

Next month

Next time we will look at the
construction of a practical
home practice amplifier with a
range of optional effects using
some of the ideas we have

supply rails and often are mains Some stereo types allow the covered in this article.
Buffered
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Figure 9. An oscillator
alternative method
of sweeping a VCF.
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Figure 10. Block diagram of a digital delay unit
showing general principle of operation.
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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.

October 1999

1 to 2 Oct. TheatreWorld - Theatre Productions
& Management, Wembiey Exhibition Centre,
London. Tel: (01895) 811 986.

5 to 6 Oct. FieldComms - Industral
Networking Show, Tetford Exhibition Centre
Tetford. Tel: (0171) 417 7400.

6 to 7 Oct. Softworld in Accounting & Finance,
Natonal Bxhibtion Centre, Birmingham.
Tel: (0181) 541 5040.

6 to 7 Oct. TEST - Electronic Testing Exhibrbon,
National Exhibtion Centre, Birmingham.
Tel: (01203) 230 333.

12 to 14 Oct. Cards UK - Plastic Card
Technology, National Exhibition Centre,
Birmingham. Tel: (0121) 767 2665

19 to 20 Oct. Property Computer Show 99,
Barbican Centre, London. Tei: (01273) 836 800.

20 to 21 Oct. Accounting T, Business Design
Centre, London. Tel: (0171) 221 1155

26 to 28 Oct. City Information Show,

Centre, London. Tel: (01865) 204 947
26 to 28 Oct. Computers & Networks in
Manufactunng, National Exhibiton Centre,
Bimingham. Tel: (0181) 232 1600.

26 to 28 Oct. Mobile Data
Communications Trade Exhibition, Oympia,
London. Tel: (0181) 910 7910.

26 to 28 Oct. Windows NT - Computer
Trade Exhibition, Olvmpia, London.
Tel: (01256) 384 000.

November 1999

2 to 4 Nov. e-business expo 2, Olympia
London. Tel: (0181) 910 7910.

8 Nov. PC@Home+Intemet4All, G-MEX
Centre, Manchester. Tel: (01895) 630 288.

10 to 11 Nov. Data Warehousing, Olympia,
London. Tel: (0181) 879 3366.

16 to 18 Nov. Digital Media World, Wembley
BExhibon Centre, London. Tel: (01244) 378888.

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 Exhibition Centre, Birmingham.
Tel: (0181) 541 5040.

December 1999

7 to B Dec. Digital Signal Processing & Data
Acquisition, Sandown Exhibition Centre,
Sandown. Tel: (0181) 547 3947,

7 to 9 Dec. Online Information, Otympia,
London. Tet: (01865) 388 000

February 2000

8 to 9 Feb. Accounting IT, G-MEX Centre,
Birmingham. Tel: (0171) 221 1155.

9 to 10 Feb. Softworld in Human
Resources & Payroll, Wembley Exhibition
Centre, London. Tel: (0181) 541 5040.

March 2000

6 to 9 March. Electrex 2000, Nationel
Exhibition Centre, Birmingham
Tel: (01483) 222 888.

9 to 10 March. Softworkd in Accounting & Fnance,
Olympia, London. Tel: (0181) 541 5040.

April 2000

10 to 13 April. Automation & Robotics,
National Exhibition Centre, Birminham,
Tel: (01737) 768 611.

10 to 14 April. Engineenng Lasers,

National Exhibition Centre, Birmingham.
Tel: (01737) 768 611.

28 to 30 April. PC@Home & Intemet 4,
Ears Court, London. Tel: (01895) 630 288.

Please send details of events for
inclusion in ‘Diary Dates' to: News Editor,
Electronics and Beyond, PO. Box 777,
Rayleigh, Essex SS6 BLU or e-mail to
swaddington@cix.compulink.co.uk.

i

What's On?

New Space Strategy Brings
£19.5 Million Boost For UK

Science Minister, Lord Sainsbury has announced a
419.5m package of new investment in space
science, engineering and technology.

"Commercial markets for satellite
communications and navigation are estimated to
reach $150bn per year by 2010", said Lord Sainsbury,
speaking at the Science Museum where he
announced the UK Space Strategy 1999 to 2001

"The challenge for UK industry is to continue
to capture more than its fair share of those
markets, supplying both hardware and software
to meet the needs of tomorrow’s customers and
tomorrow's society.

To help achieve this goal Lord Sainsbury
announced a three year £10.5m investment in the
European Space Agency's programme of
telecommunications technologies accompanied
by a £4m national programme of advanced
spacecraft technologies.

Lord Sainsbury also introduced the UK Space

Strategy 1999 to 2001 which maps out the actions to be
pursued by the British National Space Centre in
positioning industry to maintain and expand its share of
the rapidly growing commerdial markets for
telecommunications, multi-media and global navigation.
It also sets challenging objectives in the space and
environmental sciences, where UK researchers have an
established reputation for excellence.

The Strategy confirms the outcome of the
Comprehensive Spending Review which earlier this
year led to an allocation within the DTI's budget of
£90m for space for each of the next three years. On
the basis of commitments made and already
foreseen, total UK civil space expenditure is
expected to amount to a2 minimum of £180m per
year in this period.

In addition to support for pre-commercial
technology development, Lord Sainsbury also
committed £5m to developing the Mars Lander,
Beagle 2

"The Beagle 2 Mars Lander is an exciting scientific
mission which will be a superb demonstration of the
skill and creativity of British science and engineering.
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"By examining the composition of the
atmosphere on Mars, of what lies below its
surface and inside Martian rocks, Beagle 2
will be able to determine what processes
take place on Mars, including its geology
and climate. It is a ground-breaking mission
which will give us a great insight into this
intriguing planet."

Beagle 2 is due to be launched in 2003 on
the European Space Agency's Mars Express
mission. It will reach the planet in late
December that year.

The Space Strategy is the resuit of an
open consultation process with the British
National Space Centre (BNSC), involving a
wide range of representatives from the
space industries, the space science
community and the Earth observation
science community.

For further details, check:
<www.bnsc.gov.uk>.

Contact: British National Space Centre,
Tel: (0171) 215 0806.

UK Space Programme

Goals

& help industry maximise profitable business
opportunities in the development and
exploitation of space systems;

@ foster development of innovative
technology, its commercial application
and its application in research;

@ pursue the highest quality astronomy
and space science;

& improve the understanding of the Earth's
environment and natural resources;

& communicate the results and their
significance to a broad audience.

Design A 6m Transceiver
Costing Less Than £50

A radio project initiative has been proposed

by 1997 Young Amateur of the Year Emma
Constantine, 2E1BV]. Called ‘Emma’s
Challenge’, the project involves building a
6m, 3W FM portable transceiver for less

than £50. Entrants have until the end of

1999 to submit their entries.
The RSGB has agreed to give the

competition maximum publicity. The Radio
i Communication Agency has also pledged its

support and has donated £1,000 worth of

. sponsorship, and Emma is keen to attract
: other sponsors.

Those wishing to submit a project must

comply with the following requirements: all

practical designs must have been submitted
for print in RadCom, (Ham) Radio Today,

Practical Wireless or Sprat by the 31
December 1999.
A component list, with sources and costs

i for new components must be included,

together with a PCB layout design. At least

one unit must have been built and be
i available, if required, for evaluation by one
: of the participating magazines or the judges.

For further details, check:

<www.rsgb.org.uk>.

Contact: RSGB, Tel: (01707) 659015.

Martlesham Engineer

 Wins First IEE

Premium Award Andrew Rimell, a Research

Engineer at BT Laboratories, Martlesham,

has received the first Associates Premium

Award to be presented by the IEE, Europe’s
: largest professional engineering society. Dr

Rimell, 31, won the Award for the best

original published article written by an
i Associate member of the Institution over
i the age of 30.

As well as a cheque for £500 Andrew also
received a Certificate which was presented
to him by Professor Peter Cochrane OBE,

chief technologist at BT and himsclf a

Fellow of the IEE.
Rimell has worked at the BT Laboratories

; since 1997 in the Multi-Model Perception
i Group. His research interests include

: spatial audio, perceptual modelling and

: signal processing.

For further details, check: <www.iee.org.uk>,
Contact: IEE, Tel: (0171) 240 1871. EHIIH

VISIT A MAPLIN STORE FOR NEW STORE

ELECTRONICS AND MORE

THERE’'S A WHOLE WORLD OF
ELECTRONICS TO EXPLORE AT
YOUR MAPLIN CATALOGUE STORE

TELEPHONE CUSTOMER SERVICES ON (01702) 554002
FOR DETAILS OF YOUR NEAREST MAPLIN STORE

OPENING IN
ABERDEEN

BARNSLEY BELFAST BIRMINGHAM BRADFORD BRIGHTON BRISTOL
CAMBRIDGE CARDIFF CHATHAM CHELTENHAM CHESTER COVENTRY
DONCASTER DUDLEY EDINBURGH GLASGOW GRIMSBY LEEDS
LEICESTER LUTON LIVERPOOL LONDON (Edgware, Forest Hill, Hommersmith,
High Holborn, Ilford, Marble Arch, Reading, Slough, Stevenage, Statford,
Watford, Wood Green) MAIDSTONE MANCHESTER (Cheetham Hill, Oxtord Road)
MIDDLESBROUGH MILTON KEYNES NEWCASTLE-UPON-TYNE
NORTHAMPTON NOTTINGHAM NOTTINGHAM SUPERTORE NORWICH
PORTSMOUTH PRESTON SHEFFIELD SOUTHAMPTON STOCKPORT
STOKE-ON-TRENT THURROCK (Lakeside) WESTCLIFF-ON-SEA
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WAS EINSTEIN RIGHT?

00000000000 F,‘r’:.l-z 200000000000

In this last part, Grabam Marett puts Relativity
to the test.

s mentioned last month, Newton had
Aalrcady formulated the view that the
laws of physics should remain
invariant for all observers. Einstein
recognised that this idea was fundamental,
and he adopted it as a ‘metaprinciple’ which
should underpin all other theories. His
crucial insight was to see that this ‘Principle
of Relativity’ must apply to Maxwell’s
electrromagnetic theory as well as to the
dynamics of moving bodies described by
Newton's laws of motion. He saw that this
would immediately provide a solution to the
puzzle of the Michelson-Morley experiment,
and would also resolve his ‘gedanken’
experiment. It would also have dramatic and
far-reaching implications for the rest of physics.

Einstein’s Two Postulates

Einstein made two postulates which were
central to relativity theory. Firstly he stated
quite simply that the ether could not be
detected. He did not deny its existence, but
noted that experimental detection of the
ether would give one particular frame of
reference a 'special” status denied to all
others: namely, the frame of reference
which was at rest relative to the all-pervading
ether. If all frames of reference were to be
considered equal in the eyes of the laws of
physics, then the ether must in principle be
undetectable, so that we need not waste our
time performing experiments designed to
measure its propertics.

Secondly, and more controversially,
Einstein stated that the velocity of light *c’
should be the same for all observers,
regardless of their relative states of motion
(note that Einstein is referring here to the
velocity of light in vacuo, since it was well
known that light travelled at slower speeds
in dense media such as water or glass). This
seemingly harmless statement had dramatic
implications which would quite literally
shake the world.

The constancy of the speed of light was a
necessary consequence of applying the
Principle of Relativity to Maxwell’s equations,
which specified the value of ‘c’

velocity c.

The fact thar all observers of a specific
light beam will obtain a velocity relative to
their measuring equipment of ‘c’, whatever
their velocities relative to each other, clearly
contravenes our common sense ideas about
space, time and velocity. In the Newtonian
world velocities are additive: if you are
travelling on a train and you walk towards
the front at two miles per hour, and the
train is moving at sixty miles per hour, then
vour own speed relative to the ground will
be sixty two miles per hour. For a light
beam, however, things are different: its
velacity relative to both the train and the
ground are precisely ‘c’, regardless of the
speed of the train!

Einstein saw that this was not something
peculiar about the light beam itself, but
reflected a bizarre and highly non-intuitive
property of space and time which would
affect the way observers in different frames
of reference viewed one another. The
strange effects would become more
noticeable as the relative velocities of the
frames of reference approached the
ultimately unattainable speed of light itself.

The two postulates of relativity formed
the heart of Einstein’s ‘special’ theory of
relativity. The word special in this case means
that the theory is restricted to a special case:
that when the frames of reference in
question are-‘inertial’ frames, which means
that they are moving relative to one other
with uniform motion, at constant velocities
and in straight lines. Extending the theory
to the general case of non-uniform motion
would tax even Einstein’s abilities to the full,
and take him a further ten years of study.

Theory Put to the Test

The underlying laws of physics which
govern our universe should not depend on
who is observing them. This simple fact may
seem patently obvious, but Einstein showed
that a rigorous logical application of this
‘metaprinciple’ revealed a subtle and
previously hidden structure to the universe.

Last month I described how careful thinking
about the interplay between electromagnetic
theory and Newtonian physics had led
Einstein to his remarkable conclusion that
the velocity of light was constant for all
observers. This is not a property of light
itself but reflects the peculiar nature of
space and time, which do not simply form
the passive ‘backdrop’ to the universe.

So let us look at some of the bizarre
consequences of relativity, and discuss some

! of the ways in which the theory has been

put to the test. For Einstein this was only
the beginning, and his long-term goal was to
incorporate the mystery of gravity within his
Principle of Relativity. The resultant general
theory of relativity was one of the most
aesthetically beautiful constructions in the
history of physics, and its power and scope
form the intellectual heart of modern
physics and cosmology.

The Consequences of
Special Relativity

Using little more than the Pythagorean
equation for a right-angled triangle and some
elementary concepts from physics (such as
momentum and kinetic energy), it can be
shown that Einstein’s statement about the
constancy of the speed of light has some
remarkable implications which seem to defy
common sense. However the predictions of
the theory have been put to the test in many
ways, and verified to a high degree of accuracy.

Firstly, time in one frame of reference
appears to flow at a different ‘rate’ to time
in another frame of reference when the
relative velocity between the two frames is
large. We are forced to abandon any fond
ideas we may have about a uniform time
applying throughout the universe, or our
ability to accurately synchronise two clocks,
or even our intuitive idea about what it means
for two events to oceur ‘simultaneously’.
Ultimately this can lead to a reappraisal of
the concept of cause and effect (especially
when linked to the even more bizarre
implications of quantum theory), with
profound philosophical implications.

The difference in the ‘rate’ at which time
flows in different frames of reference has been
verified by careful observation of cosmic rays
and atomic collisions occurring in particle
accelerators, where velocities can be very
close to the speed of light. The high-energy
particles produced in such circumstances
are observed to decay at a slower rate than
their low energy counterparts, exactly in

independently of any particular
frame of reference. It immediately
resolved both of the problems
described above: the Michelson
Morley experiment would never
detect a difference in the speed of
light in two different directions,
because according 1o relativity
theory there could never be any
difference! And Einstein’s ‘gedanken’
experiment would not lead 1o a
problem with electromagnetic
theory, because it would never be
possible to travel alongside a light
beam at the same speed: however
fast the observer tries to travel, the
light beam will always be passing

Mirror_ N
w Observer A
Light source
\

Time to travel from source to mirror and back T, = 2W/C

[VAVARRVAY,

o s ce———

Observer A is travelling with

the spaceship, while observer B
watches from a ‘stationary’ vantage
point. H>W, therefore Ty > T,, so
that the two observers measure
different times for the same event!

Observer B i T, = 2H/C

him at precisely the same relative
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The ‘twins’ paradox:
Which twin will age faster!

Stay-at-home Jack

Rotation of
elliptical orbit
»

The elliptical orbit of Mercury (greatly exagerated here)
is rotating at about 43 seconds of arc per century. Some of
this could be explained by perturbations caused by the
other planets, but general relativity provided the complete
answer. This was one of the earliest triumphs of the

new theory.

accordance with Einstein's prediction.

An even more convincing demonstration
of this phenomenon was carried out in
1971, when researchers in the United States
borrowed four atomic clocks from the US
Naval Observatory and flew them around
the world on commerecial airliners in both
easterly and westerly directions. After the
experiment, the times indicated by the clocks
were found to differ by precisely the amounts
predicted by Einstein's equations (this
experiment involves taking into account the
force of gravity as well, of which more later).
We are not talking large differences here.
The discrepancies were of the order of a
few tens of nanoseconds (1 nanosecond =
10” seconds) - undetectable by traditional
time-keeping devices, but well within the
range which can be accurately measured by
modern atomic clocks.

This time dilation effect, as it is called,
becomes extreme as the relative velocities
approach the speed of light. The ultimate
time dilation is achieved in a light beam
itself. In our time frame it may take millions
or even billions of years for a light beam to
cross the vast expanse of the universe, but
as far as the light beam itself is concerned
the journey is completed in a mere instant.

Another peculiar consequence of relativity
theory is that both the mass of an object
and its physical dimensions change as the
velocity increases, with mass approaching
infinity and dimensions approaching zero as
the velocity approaches the speed of light
(of course the velocities and the effects are
as seen by a ‘stationary’ external observer:
an observer travelling with the object at the
same speed will detect no such effects).
These bizarre phenomena have also been
verified experimentally, and it is the relativistic
mass increase of highly accelerated particles
that is the key to the enormous collision
energies achieved in atom-smashing machines.

Perhaps the most dramatic and far reaching
prediction of Einstein's theory was his famous
mass-energy equivalence equation, E = m¢.
Compare this equation with the familiar
equation for kinetic energy, KE = '/zmv*.
Einstein’s equation can be derived from the
kinetic energy and some other concepts of
basic physics using just a few lines of

mathematics, involving the Pythagorean
equation x* + y* = z* and the constancy of
the speed of light.

The equivalence was first demonstrated
experimentally by Cockcroft and Walton in
1932, when they were able 1o show that
mass lost in atomic collisions was exactly
balanced by the energy of the resulting
collision products, in full accordance with
Einstein's equation. The most awe inspiring
demonstration of mass-energy equivalence
was the explosion of the first atomic bomb
in the New Mexico desert in 1945, closely
followed by the devastating use of this new
weapon at Hiroshima and Nagasaki.

The power of such devices, and the
enormous energy released in atomic reactors
(and the similar processes operating within
our own sun and other stars), derives from
the factor ¢’ in Einstein's equation - the
speed of light squared is a huge number, so
that just a tiny loss of mass can result in the
generation of vast amounts of energy.

Proving Einstein Wrong

Many attempts have been made to disprove
relativity theory, by showing that its
conclusions are fallacious or self<ontradictory.
An important intellectual difficulty with the
theory is that it makes predictions which
seem to defy common sense, so that
‘common sense’ arguments ¢an sometimes
appear to contradict relativity theory.

Einstein was well aware of this difficulty,
which he countered by pointing out that it
was in fact common sense itself which was
suspect. ‘Common sense’, he said, ‘is just
that layer of prejudice which is laid down in
the mind before the age of eighteen’.

One serious attempt to disprove relativity
theory is a ‘thought experiment’ of the kind
which Einstein himself enjoyed. The famous
‘twins paradox’ considers the question of
extreme time dilation, and imagines that two
twins start off in different frames of reference,
with one of them (call him Tom) travelling on
an extended journey at time-warping velocities
before returning home to his brother Jack.

On Tom'’s return, special relativity predicts
that he will have aged at a slower rate than
Jack, who will consequently appear to be

considerably older. But there is a perfect
symmetry in the universe and no frame of
reference can be considered to have ‘special’
status. We can therefore consider the
experiment from Tom's point of view, and
decide that it was his frame of reference
which remained in place while Jack's frame
whizzed off to the far side of the galaxy and
back. In this case the situation would be
reversed, and special relativity would make

Jack the twin who had aged the least.

Since either point of view should be valid,
there is evidently a problem: how can both
twins have aged faster than the other? This
paradox seemingly shows that the ideas of
relativity are flawed, since the two contradictory
viewpoints cannot both be true.

As usual Einstein was ahead of the game.
He was well aware of the twins paradox, but
he pointed out that the experiment was not
quite as symmetrical as we might imagine.
Firstly, the entire experiment violates the
conditions under which the logic of special
relativity applies. Special relativity is
concerned with inertial frames of reference:
that is, frames of reference which are in a
state of uniform motion with respect to one
other. The twins experiment requires one
twin to travel a large distance at a very high
velocity and then return. This involves
correspondingly large accelerations and
decelerations, during which uniform motion
cannot be maintained. Thus the symmetry
between the two interpretations is broken,
and no paradox occurs.

Einstein also knew that this apparent loop-
hole in the theory had to be closed: the
Principle of Relativity claimed that the laws of
physics should remain invariant for c//
observers, and this should not exclude observers
in an accelerating frame of reference.
Acceleration and force are intimately linked
(via Newton's second law), but how does a
gravitational force field extend its reach
through empty space, and what exactly do we
mean by acceleration in empty space?

Einstein grappled with these problems for
more than ten years after publishing his
special theory, and at last solved the puzzle
to produce his magnificent general theory
of relativity, often referred to as Einstein's
theory of gravity.
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General Relativity

Whereas the mathematics of special relativity
was elementary, requiring little more than a
mastery of Pythagoras and high school
physics, Einstein soon realised that extending
the scope of relativity to accelerating frames
of reference would prove immensely difficult.
He also knew that this vital step had to be
accomplished - inertial frames of reference
were all very well for abstract thought
experiments, but in the real world they do
not exist. Every object in the universe is
under the influence of gravitational forces,
s0 that all frames of reference are undergoing
some form of acceleration.

It is important to remember here that
planets in orbit around the sun are also
accelerating, even though their motion may
seem uniform. In the case of an orbiting
planet the acceleration is in the form of a
constantly changing direction of motion, as
Newton realised when he formulated his
new mathematics of the infinitesimal
calculus to explain the link between orbital
acceleration and gravitational force via his
second law of motion.

Einstein started pondering the question
of gravity and acceleration in 1907, shortly
after publication of his special theory. A key
insight was his sudden realisation that a
person falling freely under the force of
gravity no longer feels his own weight: a
seemingly obvious fact, but one which
Einstein described as ‘the happiest thought
of my life’. He saw that the link between
acceleration and gravity was subtle and
profound, and he formulated his Principle
of Equivalence - observations carried out
while undergoing acceleration are
indistinguishable from observations carried
out in a gravitational force field.

We are all familiar with the links between
gravity and acceleration. We refer to test
pilots and astronauts experiencing ‘g’ forces
when their crafts are undergoing large
acceleration, and when we shake the mercury
down in a clinical thermometer we are
inducing an artificially large gravitational
pull by the process of acceleration. The
‘artificial’ gravity induced by rotation in the
fairground ‘wall of death’ ride (and in
Arthur C. Clarke’s space ship in 2001) are
other familiar examples. But Einstein went
further. His principle of equivalence states
that gravity and acceleration are more than
just equivalent, they are different aspects of
one and the same thing.

In the late nineteenth century the great
American astronomer Simon Newcomb had
made painstaking planetary and lunar studies,
and the results of his work became the
standard for positional astronomy in the
twentieth century. His tables of planetary
positions were in regular use well into the
second half of our century, and his tables of
the sun are still referred to today.

In particular Newcomb had made an
exhaustive treatment of Mercury, the innermost
planet of the solar system, and had noted a
slight orbital anomaly called the precession
of the perihelion. This anomaly had already
been spotted earlier in the nineteenth
century, and the French astronomer
Leverrier had proposed that an undiscovered
planet (which he named Vulcan) was
responsible for the perturbations. This was
a reasonable conclusion, since Leverrier
had already been involved in the discovery

“Going up!”

If you are inside a lift, how could you
tell the difference between lift
acceleration and an increase in
the earth’s gravity? According
to Einstein’s Principle of Equivalence
there is no difference

: of Neptune as a result of its effects on the

planet Uranus, and astronomers hunted in

i vain for the missing planet.

Newcomb suspected that Mercury’s

i anomaly defied explanation by Newton's
i law of universal gravitation, and Einstein
i was convinced that general relativity would

provide the answer. He had already

i suspected himself that Newton's law of

: gravitation violated special relativity, since it
i assumed that the distances between

i objects and their masses were absolute and
¢ independent of the frame of reference

used for their measurement.

Einstein struggled for years with the
problem, finding that he needed to immerse
himself in a fiendishly difficult branch of
modern mathematics known as differential

geometry (or tensor analysis, or absolute
i differential calculus as it is variously known).

He was helped in this endeavour by an old

classmate Marcel Grossman, now a professor of

mathematics. (Einstein was primarily interested
in the problems of physics, and although he

i was a thoroughly competent mathematician

this was not where his primary genius lay,

contrary to the popular view.)

In the autumn of 1915 Einstein finally

solved the problem, and as he had
¢ anticipated he found that his new theory

precisely accounted for the observed

anomaly in the orbit of Mercury.

As usual Einstein's genius was his ability

to push ideas to their logical conclusion,
i and he realised that the application of the

principle of equivalence and general relativity

to electromagnetic phenomena had profound

(and ultimately testable) implications. An

early test of the theory was provided shortly
i after its publication, by the occurrence of a
i total eclipse of the sun in 1919.

.

The general theory had predicted that
electromagnetic radiation, and light in
particular, would appear to bend around a
massive gravitational object. A total eclipse
is the perfect opportunity to verify such an
effect. The apparent position of a star lying
very close to the sun in the sky can be
measured, and compared with its position
when the sun is in a different part of the sky.

The experiment was performed by the
astronomer A.C.D. Commelin at Sobral in
Brazil, and the deflection due to the sun’s
gravity was observed to precisely match
Einstein’s prediction. Notice that we
commonly refer to this phenomenon of
general relativity as the ‘bending of light’,
but this is not actually what general
relativity says is happening. Our vocabulary
is simply not up to adequately describing
what is actually happening - the curvature
of space itself. The light beam is still
travelling in a ‘straight’ line, in fact, the path
of a light beam is the very best we can
manage for a definition of what we mean

¢ by a straight line, curved space or not. The

lines are still ‘straight’ in the vicinity of a
massive object, but the space-time
continuum itself has become warped.

These earlier successes of the theory were
just the start. Since then the general theory
has been tested in countless experiments,
and has passed every test with flying
colours. It is one of the most remarkable
achievements in the history of physics, and
has probably undergone more rigorous and
searching verification than any other theory.

Today general relativity is the cornerstone
of modern cosmology, and lies at the heart
of modern ideas concerning such exotic
objects as white dwarfs, neutron stars and
that ultimate mystery of the universe, the
black hole. The ‘cutting edge’ of cosmological
physics is seen by many as the search for an
understanding of the nature of the inaccessible
interior of a black hole.

The American physicist Kip Thorne has
spoken of ‘domains of validity’ for physical
theories. We can think of Newtonian
mechanics as being perfectly valid and
acceptable in the familiar domain of our
everyday lives, where speeds and

i gravitational forces are relatively modest. As

velocities approach the speed of light,
however, Newtonian mechanics does not
cut the mustard, and it is necessary to
resort to special relativity for a proper
understanding of the universe.

Further up the scale, where gravitational
forces become overwhelming in the vicinity
of neutron stars and black holes, general
relativity rules the day. Time and space as
we know them become so warped in the
vicinity of a black hole that ‘normal’
physics no longer applies, and at the so-
called ‘event horizon’ of the black hole
time and space simply cease to exist.

What about the interior of the black
hole? Here perhaps we are in a domain
which could properly be described as
‘outside’ of our own universe, and the
conditions may resembile the infinite void
which predated (if that is the right term!)
the existence of our universe. Physicists
and cosmologists today grapple with the
complexities of a new branch of physics
known as ‘quantum gravity’ in an attempt
to understand this new domain of validity,
but that is another story!
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‘m sure I'm not the only PC

user who has difficulty in

remembering where |
stored a file or even what 1
called it. The snag is that hard
disks are just so large. The file
containing the text and screen
dumps for this article is just a
touch smaller than 40k. I could
cram over 150,000 files this size
on my 6Gbyte disk — no wonder
it can be a real headache finding
files. This month I present some
hints and tips on finding files.
Many of my tips will be pure
common sense. However, if yvou
feel that some of the suggestions
are blatantly obvious, as indeed
thev will be to some readers, |
trust you'll stick with us. What's
obvious to one person isn’'t
always obvious to another and
vou’ll know how easy is 10
overlook the obvious.

Housekeeping

Common sense tip number
one is to carrv out house-
keeping on your hard disk on a
regular basis. I'm sure I don't
have to introduce vou to the
Widows explorer and the
Delete key and together these
provide a means of ensuring
that vour disk doesn't get
cluttered up with rubbish. At
one time disks were small and
PC users were forced to clear
out old files in order to free up
some space. Today this usually
doesn’t apply and so the
squirrel instinct comes to the
fore. But although vou might
not have to delete old files to
make space on the disk, it’s far
easier to find a file among 50
Word documents than to have
to search through a few
hundred. So be ruthless with
your old files. Certainly don't
delete stuff you may want in
the future but most people end
up keeping files which they
know they’ll never need o
refer to again. And if you really
can't bring yourself to delete
those old files, how about
archiving them to a Zip disk?

Directory Structure

A hierarchical directory
structure has been a feature of
all serious operating systems
for many years but, many
people still don't make the best
use of this feature. Such a
directory structure, of course,
is one which allows you to
create directories, sub-directories,
sub-sub-directories and so forth,
ad infinitum. Official Windows
terminology is now folder and
sub-folders but directories is a
more general term which

....‘.....0;..0.7.......
by Mike Bedford

Finding a needle in a baystack —

- that’s what finding a file on your disk

- can be like. This month — some tips
on finding files.

applies to any operating
system. Sensible use of a
hierarchical directory structure
is one of the most reliable ways
of being able 10 find files. I
write articles for a number of
magazines so have a directorv
for each — the directory I use
for Electronics & Beyond
articles is called Maplin.
Immediately, this makes it far
easier 1o find an article I've
written for this publication
than if I'd stored all my articles
for all magazine in the root
directory. But even so. finding
one article among the many
I've written for this magazine
wouldn’t be easy if I didn't also
use sub-directories. So I have a
SW-tips sub-directory for this
column and this file is actually

in a sub-sub-directory called
Find. So the full path for the
directory containing the text
and screen shots of this
particular article is
C:WMaplin\Sw-tips\Find.

Perhaps you haven't made
best use of the Windows
hierarchical directory structure
but it's not too late to start
now. So long as you're au fait
with the Windows Explorer —
and we looked at this in some
details a few months ago — you
can start creating a sensible
directory structure and moving
files around accordinglv. Then,
next time you want to find a
file, it should be rather easier
than it has been in the past.

Also, on a closely related
topic, don’t overlook the
naming of files. Use sensible
names which give a clue to the
file’s contents. Don't use names
like Fred (unless it actually is a
letter to Fred) or File3 as these
give no clues whatsoever as to
what the file contains.

Searching

OK, that’s the common sense
measures out of the wav. But
despite all your good intentions
on regular housekeeping, and
despite having a logical
directorv structure, you're still
going to get into the situation,
on occasions, in which vou just
can’t remember where you
saved a particular file. Fortunately,
the Windows Explorer comes
to the rescue with a search

facility. Let’s assume that you
know there's a file called
Find.doc (this file) somewhere
on the disk but you can’t
remember which folder vou
stored it in. In fact, we've
already seem where this file is
stored and because the directory
structure is logical it should be
easy to remember. Nevertheless,
let’s now see how the Windows
Explorer could be used to find
it. In the Windows Explorer
select the root directorv (C:')
then select Tools > Find >
Files or Folders. Enter the
name ‘Find.doc’ in the ‘Named’
text box, ensure that the
‘Include subfolders’ checkbox
is checked, and press the ‘Find
now’ button. After a few
seconds, a list of all files with
the name specified will be
listed. An example of a search
on my disk is shown here and
vou'll see that there was only
one file called Find.doc and
that it was, as expected, in the
folder C:\Maplin SW-tips\Find.
Of course, finding a file this
way is only useful if vou can
remember what vou called it.
But even if vou can't remember
what name vou gave 1o a
particular file. the Find facility
in the Windows Explorer can
still be very useful. I'm not
going to provide you with exact
details of how to perform the
various types of search, after all
it should he easy for vou to
figure this out yourself, but I
will hint at the sorts of facilities
offered. Do play around with
this useful utility so that you'll
know how to use it when you
need to do so. One useful
facility for files containing text,
is to search for files including a
specified word or phrase. As
vou'll know from Web searching,
this can easily throw up 100
many files to be useful so vou’ll
have 10 learn 10 specifv a text
string which is truly unique to
the file you're looking for. This
type of search is also likely 10
take a long time so be sure to
cut down the number of files
searched by also specifying a
file type (e.g. *.doc™) under
“Named”. You can also cut
down the search by specifving
only files created or last
modified between certain dates
or within the last so many
months. You can even restrict
vour search to files larger than
or smaller than a specified size.
Also, in addition to the
Windows Explorer find facility,
MS Word contains an even
more fully featured utility for
finding Word files. Take a look
under File > Open > Advanced.
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ASTROBIOLOGY

PARE

The new science of Astrobiology is dedicated to the search
Jor life on planets other than the Earth. In the first part -
A Basis For Life - of a three part series, David Clark goes

Introduction

More than three billion miles
from Earth, and five hours away
by radio communication, the
Voyager spacecraft is continuing
its cold, silent, solitary journey
towards interstellar space. As it
headed away from Triton,
Neptune's moon, its original
purpose, the flyby of all of the
giant gas planets; Jupiter,
Saturn, Uranus and Neptune
and their satellites was
complete, a journey made
possible by an alignment of the
planets that only occurs once
every two centuries. Its power
systems will enable it to send
back ever fainter signals until
around 2015 when it will be 12
billion miles away, and then,
starved of energy; its systems
will fade and shut down, and it
will passively pursue its
potentially endless journey,
helplessly pulled and pushed by
the gravity of as vet unknown
planets circling unnamed stars,
a lifeless shell. We will no more
know the ultimate fate of our
age's technical achievement
than the builders of Stonehenge
could know the fate of their
work. Is it possible that below
the watery surface of one of the
planets that Voyager flies past,
strange creatures are swimming,
or are about to crawl from that
water onto a land that would be
recognisable to the first
organisms that left the sea on
Earth more than 300 million
years ago? Or even more
fantastic, could it be retrieved
by a race of beings with the
capability of deducing what it
was and its purpose, and would
they look up at their own night
sky and be amazed by the
realisation that there is a star in
another galaxy somewhere with
a planet circling it like their
own, and that they are not
alone in the universe after all?

This is the stuff of science
fiction of course. Why should
any other form of life in the
universe be at the same stage of
evolution as ourselves, standing
upright at around six feet tall,
with two legs, two arms, and
one head at the top containing
a brain capable of designing

back to the beginning.

space craft, creating music and
paintings, and looking at the
stars and wondering ‘is there
anyone out there’ and ‘does
God exist?', after 4600 million
vears of development brought
about by chance mutation and
adapration to environment,
Perhaps it's unlikely, but is it
impossible? The idea that there
is some form of life elsewhere,
not necessarily beings currently

*out there' but any form of life,
perhaps micro-organisms that
are alive now or once were
alive, now has sufficient
credibility to justify a new
branch of science. Discovering
such life would provide
information about how life
evolved on Earth or even where
it first evolved. The science
leading the search for such life
is called Astrobiology.

The Big Bang <

J,

Protons, Neutrons and Electrons form

l

Hydrogen and Helium form

J,

Interstellar Gas and Dust Cloud collapses

l

Stars, Planets and Galaxies form

bbb

Simple organic molecules form
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Simple molecules polymerise

Sadiad

‘Living’ organism comes into existence

foo ]|
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Figure 1. The big picture -

missions and projects are

astrobiology
exploring the universe for evidence and explanations of all the
stages of ‘The Big Picture’ involving life.

Astrobiology

Astrobiology, sometimes referred
to as exobiology or xenobiology,
is the science of life anywhere
in the universe other than on
Earth. Such a broad definition
involves most branches of
science and engineering both
on and off Earth, and even
brings in questions of philosophy
and religion; this makes this
fascinating subject literally of
universal interest. The questions
it seeks to answer address
issues that have been debated
across all cultures throughout
history, namely why are we
here?, how did we get here?
and how is it all going to end?,
but the current state of science,
technology and knowledge
gives us the ability to search for
real answers to these questions
whereas previous generations
could only wonder.

The Very Beginning
Current thinking says that the
universe began at a single point,
called a singularity, where literally
everything that has come into
existence since then, all matter,
energy and space and time itself
was compressed into this single
point. At such a point, the laws
of physics don't apply and so
there is no way of determining
what occurred prior to that
point; for example had a
previously existing universe
collapsed back on itself to re-
form that singularity? Since time
itself came into existence at that
point the concept of ‘before’
the universe came into existence
is meaningless, and so some
might argue that believing in
such a thing is as much a matter
of faith as believing that life and
the universe were created by
some divine being. However,
theoretical physics and practical
experiments into the nature of
materials, fundamental particles
and forces has established that
the universe began with this
'Big Bang'. From that moment,
according to some beliefs, it
was inevitable that life on Earth
evolved. But some of the big
questions are, throughout the
vastness of the universe, is life
on Earth really unique? Are the
conditions that led to life on
Earth unique? Might different
conditions lead to different
forms of life? Could there be
similar forms of life but at
different stages of development?
And might some forms of life
have already run their course,
extinguished as water and
atmospheric gases boiled away,
leaving nothing but ghostly
traces perhaps billions of years
old, possibly to be found by
robotic interplanetary explorers,
maybe already returned to space
dust as their sun died, collapsed
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into interstellar space.

Hydrogen

Carbon &
oxygen

Helium

Silicon

Fligure 2. Dying stars - unlike dying small stars where the
hellum atoms fuse to produce carbon, larger stars collapse
into 'layers' of nuclear fusion which produces 'heavier (greater
atomic mass) elements up to iron. In the largest stars the iron
then disintegrates releasing neutrons which fuse with these
olements to form all other elements. All these are then blown
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Ammonia Methane Hydrogen
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Hydrogen Water Nitrogen
sulphide
Atoms
H = hydrogen O = oxygen
C = carbon S = sulphur
N = nitrogen
Figure 3 Basic gas molecules present in primitive
atmospheres - the basic molecules present after planets
form can be seen to have simple structures.

and exploded? Astrobiology
seeks to answer some of these
questions using science and
technology to uncover clues,
and human imagination to solve
the mysteries.

Common sense, some might
say, declares that simply due to
chance there must be many
places where similar or even
identical conditions exist, and
so we are unlikely to be alone
in the universe. Science is now
beginning to prove that there
are planets like our own,
circling suns like our own, and
not that far away in astronomic
terms. It could be just a matter
of time before we find evidence
of some form of life similar to
that of Earth at some stage of
development behind or even
ahead of us, or even a different
form of life that has a very
different biochemical basis.

The Formation Of
the Universe

Immediately following the "Big
Bang' the four fundamental
forces of nature and all
fundamental particles existed as
an unimaginable concentration
of energy in the form of a single
force sometimes called
supergravity’. As the universe
expanded and cooled the
individual forces and particles
separated leading eventually to
the existence of protons, neutrons
and electrons (which compose
all materials under normal
conditions), and electrical forces
(which hold these materials
together). Initially these protons,
neutrons and electrons were
separate entities but as things

cooled further and the energy
keeping them separate decreased.
thev could combine and form
the stable elements hydrogen
(one proton and associated
electron), deuterium (one
proton, one neutron and
associated electrons) and helium
(two protons, two neutrons and
associated electrons) plus tiny
amounts of lithium (three protons,
four neutrons and associated
electrons) and bervilium (four
protons, five neutrons and
associated electrons).

Galaxies, Stars
and Solar Systems

The next stage was the formation
of stars and galaxies, a process
which is part of a continuing
cycle of formation and destruction
as stars are born, live and die
along with their associated
planetary systems. The vast
clouds of primarily hydrogen
begin to collapse under their
own gravity, becoming more and
more dense and getting hotter
and hotter as potential energy is
converted to kinetic energy,
until each is small enough and
hot enough to form a core,
which causes a flow of material
away from itself that removes
the surrounding gas. The core
then collapses further until it is
hot and dense enough to start
nuclear fusion which converts
the hvdrogen to helium giving
off huge amounts of energy;
this is the state our own Sun is
in at the moment. At the same
time as the core is forming, the
rest of the gas and dust around
the core starts to collect into a
disc of material. This material

begins to clump together
forming bigger and bigger
particles until they are planet-
sized and have their own
significant gravity; this attracts
other lumps of material large
enough to hit the planets with
sufficient force to cause craters,
or even to cause planets to split
into a planet and moon. The
gravity can cause planets to
capture the moons of other
planets, or even capture planets
which then become the satellite
of the capturing planet. Jupiter
is so large, nearly large enough
in fact to have become a star in
its own right, that its satellites
effectively form a solar system
within a solar svstem, the inner
moons being rocky like the
Earth and the outer ones being
cold and icv like the solar
system’s icy planets. Eventually
the disc is completely converted
into a system of planets, moons,
planetary rings, asteroids,
comets and meteors.

A recognisably distinct grouping
of stars is of course a galaxy;
our star and solar system is a
tiny part of the galaxy called the
Milky Way. In the beginning the
force of the impacts on a rocky
mass heats it sufficiently to
cause dense molten material to
sink and form a core, which
becomes surrounded by a less
dense mantle and above that a
surface crust; this provides the
basis for volcano formation and
a physically and chemically
active planet or moon.

Dying Stars
Eventually all the hydrogen of a
star is converted to helium and

the star begins to die; the core
collapses even more; and then a
further nuclear fusion process
oceurs, with helium nuclei
combining to form beryllium
and then carbon. In different
types of stars as they die different
types of fusion take place, forming
oxvgen and neon, and so on,
and in fact all the elements are
produced this way. Small stars
like the Sun become red giants,
then possibly planetary nebulae
(the term planetary is historical
and refers to its appearance - it
has nothing to do with actual
planets). The core becomes a
white dwarf, eventually fading
into an invisible black dwarf.
Larger stars can die through
different routes, some becoming
supernovae, some leaving a
neutron star, pulsar or even a
black hole. Whichever way the
star dies, whatever the elements
created as it dies, everything is
blasted into surrounding space
when the star self-destructs,
releasing the material that
composes the dust that forms
the next generation of stars and
planets. It is true to say that all
things, including living things,
begin as a star.

Back To Earth

When the Earth formed 4600
million vears ago the denser
material, mostly iron and nickel,
became the molten core, above
which “floated’ a less dense
mantle of iron and magnesium
silicates, and above that a
relatively light outer crust of
silicates, forming the sea floor
and the land masses. The gases
in the interior, hvdrogen, water
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Cytosine, a ‘pyrimidene’
type group, or ‘base’
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Figure 4 'Pre-biotic'
molecules - some pre-life ,
or 'pre-blotic' molecules. It

can be seen how these could
relatively easily be formed
from the primitive gases.
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vapour, methane, ammonia,
nitrogen and hydrogen sulphide
escaped through volcanoes and
formed the atmosphere and the
oceans. All these gases contain
the elements hvdrogen, carbon,
nitrogen, oxvgen and sulphur,
which along with phosphorus
are all the major ‘light’ elements
(‘light’ meaning having a
relatively small atomic number)
that compose living material,
and the conditions were right
for the formation of simple
molecules and compounds that
were in a form that was just
waiting for a 'kick-start' for life
on Earth to begin.

Chemistry of Life

There are three main categories
of chemicals necessary to support
the existence of a living thing of
even the simplest structure, and
most people will recognise these
as the components of all the food
we must consume in order to
stay alive (indicating another link
between the most simple and the
most complex living things).
These are proteins, carbohydrates
and fats, also known as lipids.
Carbohydrates are composed of
carbon, hydrogen and oxygen,
and their purpose in all life is to
supply energy; in plants they also

act as a structural material.
Proteins have a range of
functions; in non-plants they
form fibrous material which has as
a structural function, and they
also make up enzymes, which are
the biological catalysts that speed
up many of the normal reactions
in a living cell and which also play
an important role in controlling
the genetic instructions that
make living things uniquely able
to reproduce. Lipids are a major
component of membranes,
which make up the cell walls that
isolate a living cell from its
environment, but also allow it to
interact with it by allowing the
movement of certain substances
through it. How are these
seemingly complex molecules
that are so necessary for life
connected with the simple non-
living organic molecules that
might arise by chance in the
right conditions? The answer is
surprisingly simple.

Links, Chains

and Polymers
Carbohydrates are simply sugar
molecules linked together in
chains, often branched chains.
Sugars, or saccharides, themselves
are simple molecules of three,
five or six carbon atoms and

their associated hydrogen atoms
linked as a chain or ring. As
more and more of these rings
and chains join together, or
polymerise, a wide range of
varieties with differing properties
become available to provide the
energy production and structural
properties necessary for the wide
variety of forms of life that exist.

Proteins and Lipids

All proteins are made up of
subunits of amino acids linked
together in chains. Amino acids
are composed of relatively small
numbers (single figures) of
carbon. oxvgen and nitrogen
atoms (and sulphur in two cases),
and associated hydrogen atoms.
Only twenty different amino
acids are needed to make up
the wide range of proteins that
occur in all living things.

Lipids are even simpler. These
are chains of carbon atoms and
associated hyvdrogen atoms  *
(tvpically 17 carbon atoms) with
relatively few oxyvgen atoms; they
can exist on their own, or link
with others to form different fats,
or importantly for cell membranes,
with a simple phosphate group
consisting of one phosphorus
and three oxygen molecules, to
form a phospholipid.

DNA

The fourth group of chemicals
necessary for life, and the ones
that enable reproduction,
mutation and adaprtation, are
the nucleic acids, which are a
part of DNA and RNA molecules.
DNA and RNA completely
control the activity of living
cells. Nucleic acids are long
chains of nucleotides, which are
themselves composed of three
simpler units, two of which
have already been met; the
phosphate molecule, and the
S-carbon sugar ring. The third
vital part is called an *organic
base’, of which there are only
five. Two are a type of molecule
called purines. namely adenine
and guanine. the remaining
three are a type of molecule
called pyrimidenes: these are
thymine, cytosine and uracil. All
five are simple molecules again
made up of carbon, nitrogen,
oxvgen and hydrogen atoms -
the purines are a double ring of
total ten atoms, the pyrimidenes
are even simpler single rings of
six atoms. The names give a
false impression of complexity -
the organic bases are normally
indicated by their initials A, T,
G. Cand U. The first four A, T,
G. C might be recognised as the
four leters used to signify the
four types of base making up
DNA (RNA uses A, G, C, U bases)
- these simple molecules cleganty
code the structure, activity and
life cvele of all living things.

Water

The final crucial component of
life systems is the simplest of all
- water. This most basic of
molecules mediates life's chemistry
by virtue of its electronic
structure. An oxygen atom has a
strongly positively charged
nucleus which draws negatively
charged electrons towards it. In
the water molecule therefore
the hvdrogen atoms tend to be
slightly positively charged and
the oxygen atom slightly
negatively charged. All of life’s
molecules contain hydrogen
and oxygen atoms; all of these
molecules in an aqueous
environment therefore interact
with water molecules as well as
with each other, and this acts in
a way that determines the very
shape of the molecules and the
way thev react with each other.
The simplest molecule is
perhaps the most vital for the
most complex system that exists
- a living organism.

Life-giving
Chemiicals

Shortly after the planet’s
formation an ocean, which
ironically would be poisonous
to modern life forms, covered
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large parts of its surface, exposed
to radiation from space, ulira-
violet (UV) radiation from its
nearest star, and blasted by bolts
of electrical lightning, a maelstrom
of chemicals and energy. There
must have been a first moment
when an atom of carbon fused
with one of oxygen, or sulphur,
or nitrogen and hydrogen; was
this the moment when the path
to life began? It is believed that
under these conditions, and
this has been shown to occur in
laboratory experiments, basic
organic compounds such as
glycine and alanine, which are
amino acids, and lactic acid and
urea, two other compounds
which are basic parts of
fundamental metabolic
processes, were formed, along
with sugars such as ribose and
de-oxyribose (parts of RNA and
DNA), purines, pyrimidines, and
nucleotides. The purine base
adenine combines with ribose
and phosphate compounds
under the influence of UV light
to form adenosine tri-phosphate
(ATP), which is an important
chemical involved in the energy
processes of living things. These
simple chemicals needed one
more step to be in place to
form the basic chemicals of life -
carbohydrates, proteins, lipids
and polynucleotides.

Polymerisation

In living cells enzymes are the
biological catalysts that speed
up the reactions that convert
simple molecules into more
complex ones, using energy
from other chemicals as they do
0. Before any life existed, no
enzymes existed. However, very
many chemical reactions are
catalysed by inorganic materials.
A common example is platinum,
which when in a form that has a
large surface area speeds up
chemical reactions between
compounds that come into
contact with it. It is used in cars
in catalytic converters where it
converts nitrogen oxide, carbon
monoxide and hydrocarbons to
their oxidised forms, including
carbon dioxide and water. To
give a large surface area the
platinum is deposited on a
support material such as
magnesium aluminosilicate, a
ceramic composed of elements
common in rock. A catalyst
does not take part in a reaction,
it simply causes it to occur
more efficiently and rapidly; on
the primitive planet surface this
role is believed to have been
performed by the surface of
clay particles in shallow rock
pools which would have been
subject to the energy of the sun's
heat and UV rays. As a result,
the simple molecules of amino
acids, sugars and nucleotides

would polymerise to give the
first proteins, carbohydrates
and polynucleotides.

Primordial Soup

A 'primordial soup’ of organic
molecules now washed over
large parts of the planet’s surface,
which over time, by simple
chemical reactions, came to
consist of more and more
complex molecules along with
the simple basic ones. This
would include chains of similar
molecules, and polymers such
as chains of amino acids,
polysaccharides and nucleotides.
Some of these interact to form
dropilets which again in laboratory
experiments have been shown
to form membrane-like
structures which are capable of
absorbing other chemicals. One
important chemical which has
been shown to be capable of
being absorbed by such
droplets and be chemically
active within them under the
influence of light is chlorophyll.
This is the chemical that in
modern plants uses the energy
of sunlight to convert carbon
dioxide and water into
carbohydrate molecules; this is

the lower end of the food
chain, and at the top of it is
humankind. All the processes
described so far are ‘lifeless’,
occurring without any ‘controlled’
organisation, but it can easily be
seen how the basic elements
were in place for a jump to a
‘living’ form, a living form being
loosely defined as an organism
which can sustain and
reproduce itself. That jump
probably occurred when such a
droplet came to contain the
polynucleotide RNA. RNA is
capable of ‘organising’ amino
acids into proteins, and proteins
are the basic structure for the
manufacture of enzymes and
structural proteins, so the
droplets would be capable of
carrying out some of the
processes of a living organism,
using the chemical ATP as an
energy source. From that point
on it was a matter of organisms
evolving in complexity and
variety and adapting in response
to a changing environment. As
these organisms used up the
poisonous materials in the
atmosphere and converted
them to oxygen and carbon
dioxide, thus blocking off most
radiation, the conditions

seemingly necessary for the
formation of new life forms
disappeared and the existing
organisms had the planet to
themselves. But are we talking
about planet Earth alone? So far
this is one explanation which
fits existing knowledge about
life on Earth. Conventional
scientific theories say that the
evolutionary processes that led
to the creation of every living
thing that has ever existed
began in the primordial soup
and poisonous atmosphere of
primitive Earth. But different
theories might also fit in with
existing facts. Other bodies in
our solar system billions of
years ago had similar structures
and atmospheres, and some still
do today. And what of the
billions of other stars and their
potential planets?

Other Possibilities

In the next part of this series ['l
be examining some different
theories - some of which
propose an alternative method
for the development of life on
Earth, and some which propose
that life on Earth actually began
elsewhere in the universe.

Sugar group
I
Sugar group — Sugar group — Sugar group — Sugar group
I
Sugar group
| A carbohydrate is formed
from linked sugar molecules
Sugar group
Amino __ Amino __ Amino __ Amino __ Amino __ Amino
acid acid acid acid acid acid

A protein is a chain of different amino acids
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Phosphate
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o
H—C— group
H

Sugar __ Organic
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Figure 5 ‘Life’ molecules - although living
organisms are the most compiex things
In the known universe it can be seen how
base the chemicals of iife might have evolved
from ‘pre-biotic’ molecules and chemical

‘sub-units’ In the ‘primordial soup’'.

n Phospholipid molecule

Lipids which have one end that

is attracted to water and one end
repelled by water tends to form

‘cells’ or membranes’ when in solution
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PROJECT
RATING

he Velleman Kit K2602 is a
Tvariation on the classic

running light show with the
speed determined by the applied
audio signal. The input is fully
isolated via a transformer, and
can be connected 1o any audio
source capable of delivering
100mV minimum. The four
outputs are triac controlled and
can each handle 2A, which
should be enough to light the
largest of rooms or small hall

Construction

Unfortunately, the layout shown
in the instructions (and in the
photograph on the box)
supplied with the kit did not
resemble the PCB board, the PCB
has obviously been updated - |
suspect the board is now smaller.
The two main differences being
that the mains connectors, all
five of them, are now all grouped
together along one side, and the
triacs now mounted vertically
and not horizontally. This will
improve heat dissipation from
the triacs, but does require the
centre lug on the four triac
heatsinks to be removed. Also
the audio input connector is
situated very close to the audio

isolating transformer, and there
are now seven wire links and
not three as mentioned in the
text. Hopefully as new kits are

RUNNING LIGHT I(II

O 0 0000000000000 00000000000606000600 0900090
Jobn Mosely looks at this recently introduced kit from Velleman,
that will be of great interest to budding and established DJs
and to use for all those parties at Xmas and the New Year!

supplied the instructions will be
updated by Velleman.

Since this a mains powered
kit, then we would only

Outputs:

Input sensitivity:
input impedance:
Speed (no input):
Max. speed:

20kQ approx.

30Hz approx.

SPECIFICATION

4, each rated at 2A (400W at 230V, 200W at 110V)
100mV to 5V approx.

adjustable from 0.25Hz to 3Hz approx.

recommended a reasonable
competent electronics
enthusiast assembles this kit.
The changes noted above
should not pose any problems
to such a constructor.

As usual, start with the small
components first i.e. the
resistors and the seven links - if
you are using the Velleman PCB.
Then comes the capacitors and
the dual-in-line 1C sockets
followed by the rectifying
diodes 1N4001 and the small
signal diodes 1N4148/1N914
Please make sure you insert the
diodes the correct way round.
This last comment also applies
to the electrolytic capacitors.
Note the two smoothing
capacitors, C1 and C2 are now
radial types and are therefore
mounted vertically, and not
axial types as shown in the
diagram supplied with the kit.

The secondary of the audio
isolation transformer has a
centre-tap connection that is
not used in this application and
needs to be trimmed back so
that the transformer sits flush
on the board.

When mounting the mains
and audio connector, ensure
that the lead entry side is facing
away from the board. In the kit

: supplied the mains connectors
pp

were colour coded grey and had

. recessed screws. The audio

connector was colour coded blue.
Note that T1 and T2 are both
npn type and can be BC547/8/9
and that T3 to T6 are pnp type
and can be BC557/8/. All three
ICs are carried in sockets, so
make sure that you observe
orientation, which is clearly
marked on the board. Note here
that the supplied text was wrong,
all the 1Cs and their sockets are
orientated with their respective
notch facing the triac heatsinks.
For the sake of safety, the
board must be mounted in a
suitable enclosure and adequately

RESISTORS
R1,72, 12p48,°14;
19, 20, 21,22 10k Min Res

PROJECT PARTS LIST

R3 68R

R4, 6 3k3

RS, 7, 8,9, 10 100k

R11 470k

R15, 16, 17, 18 100R

RV1 1M Linear Pot
Rv2 1k Linear Pot
CAPACITORS

C1,2 1000uF 16V Elect
C3,4 100nF

C5, 7 4. 7TuF 16V Elect
C6 330nF
SEMICONDUCTORS

D1-4 1N4001

D5, 6, 7 1N4148

o BC547/48/49

13-6
TRI1-4
IC1
IC2
IC3

MISCELLANEOUS

TR1
TR2

Kit Order Code

BC557/58/59
TIC226D
LM3234
CD4094
CD4023

Mains 6V-0-6V AC
Impedance Transformer LT44
Heatsinks

14-pin DIL Sockets
16-pin DIL Socket
PCB

Box

Stand-offs

Mains Connectors
Audio Connector
Fuseholder and Fuse
Mains Outlets

Light Bulbs

4 reqd.
2 reqd.

4 reqd.
5 reqd.

4 reqd.
as reqd.

VES54J  £34.99 inc. VAT
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fused - if you use a metal case
then ensure that it is adequately
earthed. Much of the board is
connected to the neutral side of
the mains. Support holes are
provided at each corner, and
the board should be secured to
the box with insulated stand-
offs. You will need to drill two
holes to line-up with the two
pot spindles, and further holes
for the fuseholder and cables.
How you connect the unit to
the lights is a matter of choice,
but exercise extreme care -
remember you are almost

certainly going to use this kit
where there is likely to be many
people around, including
possibly children. You may wish
to mount mains outlets to the
back of the chosen case.

Testing

When you have finished, and
thoroughly checked the board,
then testing is very easy. You
can use the tape output of your
amplifier, or the output from a
personal CD player or cassette.
When using music as vour

source then adjust RV1
(sensitivity) and RV2 (speed) for
the desired effects.

1 also used a battery powered
signal generator switched to
square wave output, and
produced a more ‘uniform’
effect - I could make the lights
‘run’ fast, and produce a
dazzling effect. Beware that
some people can be affected by
such lighting effects.

Naturally, the resulting effects
will be more impressive if
coloured lights are used. You
may wish to mount the lights in

a reflective case for ease of
setting up and protection - you
could have a different coloured
assembly at each corner of a
room or hall. Alternatively, you
might choose to construct one
large unit that stands in front of
the disco equipment.

Whatever method vou adopt,
then this kit will certainly
enhance any Christmas and
Millennium bash that you may
be considering. The kit can
easily be built in an evening and
works extremely well.  [HIH
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Figure 1. Circuit of Music Modulated Running Light
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In part 4, Mike Holmes e.xpands on things to do
with pictures - backgrounds, image maps and
special fonts.

Background Images For
Documents

Continuing the subject of images, not yet
mentioned is the fact that an HTML page
can not only have a specific background
colour - as defined by the BGCOLOR
attribute of the <BODY> element - but also
a background image.

This is provided by the BACKGROUND
attribute of the <BODY> element. Its
purpose is to specify a URL pointing to an
image file that is to be used as a background
for the document. In many recent browsers,
this background image is used to tile the full
background of the document-viewing area.
Thus, by specifying:

<BODY BACKGROUND="URL or path/filename.gif">
Document here
</BODY>

would cause whatever text, images, etc.
that appear in that document to be placed
over a background texture or other effect
consisting of the filename.gif graphics file.
The image is tiled 1o cover the viewing area,
in the same way that a small bitmap is
multiplied by step and repeat to create a
'wallpaper' that covers the Windows desktop.

Figure 1 shows a small selection of

Figure 1. Examples of
background images for
HTML documents: A,
'‘paper’ (coarse); B, blue

paper; C, textured
paper; D, 'grey; E, a
‘watermark’ type; F,
‘flock’; G, wood grain
effect; H, stone wall; |,
‘green’. ] is a ‘forced

various examples used for making tiled
backgrounds for HTML documents. In the
examples A to |, the chosen image is tiled
both horizontally and vertically to fill the
entire visible area.

The exception is J, which I call a 'forced
columnar’ type of background filler image.
Its purpose is to divide a page vertically into
a coloured left margin - 170 pixels wide in
this case - and a textured white ‘paper’
remainder. The actual displayed text
contents will be confined to corresponding
left or right portions of the page through
the use of one or more table elements that
control page layout (more about which in
Part 5, 1o follow).

{x wil do a second
and load the

d "ughres gif* in piace @umcmmamwmm
‘meW)anmﬁ'%mwej“meJ

The one significant aspect about example

© Jis that it is a full 1024 pixels wide. This is

because it must only tile vertically; if it was
say designed for a screen width of 640 pixels
only, the image will try (and probably succeed!)
1o tile horizontally as well in wider screen
resolutions of 800 or 1024 pixels. This
would completely destroy the desired effect,
viz, a single coloured left column or margin.

Planning For Different
Screen Resolutions

This raises vet another issue to do with what
is good or bad HTML. page authoring -
somehow you need to arrange, to the best
of your ability, that your page will at least
look fairly natural in any screen resolution,
for there is no way you would know what
the viewer's screen size is going to be.

Currently, for instance, several examples
on the Web are showing an emerging trend
for pages to require 2 minimum of 800
pixels screen width, on the assumption that
nowadays everyone has long since opted for
800 X 600 pixel screen sizes. But not
everyone has. Consequently, for the user
still using a 640 X 480 size, the page bleeds
off one side or the other, and albeit the
browser provides a horizontal scrollbar in
this event, it is nevertheless irritating!

On the other hand, a page layout designed
to fit at least 640 pixels width as 2 minimum
must not then 'go all to pieces’ and look
ridiculous on a 1024 pixels wide screen!

Tt is worth mentioning that pages with
separate left columns, with which a
background image such as Figure 1] is also
used to help distinguish the two parts, have
become quite common. Here, the left
margin is typically reserved for a hyperlink
index or similar menu type of list; the actual
‘page’ part being confined to the right portion,
so that the two portions appear to be quite
separate entities with different functions,
but are actually combined in the same
document. The method is often preferred
to the alternative of generating separate
documents displayed in frames (a discussion
about frames to follow in a later part).

'Watermarked' Backgrounds
Moreover, the image in Figure 1E may be
typical of a type used to produce a
'‘watermark’ effect in the background.

The ability to watermarke HTML documents,
by fixing the tiled background image so that
it does not scroll with the foreground as a
normally tiled background image would do,
has been added to Microsoft's Internet
Explorer from version 2.0 onward. To give a

Figure 2. A simple
image map in operation.
Only the blue region of
the image is a hyperlink
to another URL (b),
instead of the whole

image as hitherto, when
it was embedded in an
anchor element. The
remainder of the image
outside the blue area
(a) does nothing.
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page a watermark background, you add
BGPROPERTIES =FIXED to the BODY
element as follows:

<BODY BACKGROUND="filename.gif* BGPROPERTIES="FIXED*>

The background pattern or texture
provided by the tiled image remains
stationary while the page is scrolled. Note
that originally this attribute is specific to
Microsoft Internet Explorer only (although
it may now be recognised by others).

Coloured Backgrounds

It can be seen then that there is plenty of
scope for experimentation in the subject of
tiled background images alone, even without
the simpler option of being able to set the
background to any one of an enormous
variety of different colours. To see a range of
hex enumerated colours - also suitable for
any HTML element supporting the COLOR
attribute - refer to: http://www.mc-h.demon.
co.uk/maplin/colours.htm.

Furthermore, the basic Internet Explorer
allows any one of the 16 base Windows
colours to be defined by name, while
Netscape Navigator accepts 140 discretely
named colours, as do also latter versions of
Internet Explorer. These names are often
much easier to remember, for example "red”
as opposed to "#FF0000". To see these,
refer to: http://www.mc-h.demon.co.uk/
mapl in/named_colours.htm.

Images With 'Hot Spots'

Quite often you will see an image on an
HTML page that has several 'hot spots' that
you can click on, that is, individual regions
of the same picture, each of which causes a
different URL to be accessed when clicked
on. There are two ways to accomplish this -
by server-side or client-side image mapping.
Because server-side image maps use the
server to accomplish the image map setup,
they arc being used by more browsers;
however, client-side image maps are faster
and less complicated 10 set up, because the
browser does the work. not the server. and
are gaining in popularity, and especially where
the author is unable to use the first kind.

Server-Side Image
Mapping
The reason is as follows. The ISMAP (is
map) attribute of the <IMG> element
identifies the image as an image map. Note,
however, that to be able to employ image
maps in HTML documents by ISMAPR the
HTTP server that will be controlling
document access must have the correct cgi-
bin software (an image map handling script)
installed to control image map behaviour.

However, operating on the basis that vour
Web site is not a fully commercial one, vou
will most likely not be able to use server-
side image mapping since you are not
allowed to have server-side scripts or any
other unauthorised software installed and
running on 'free' Web-space - other than
those supplied as 'freebies’ by vour ISP So
ISMAP can be safely ignored.

Instead later browsers, such as Microsoft's
Internet Explorer, allows the simpler option
of using client-side image maps.

Figure 3. Outlining the position of the
active region of the image in Figure 2 with
which a URL is associated by the image map.

Client Side Image Maps

Both kinds of image mapping, either server-
side or client-side, involve a listing of the co-
ordinates that define the mapped regions of
the image and which URLs they are associated
with. While server-side image maps comprise
a separate map file which is linked to the
image by a program running on a Web
server, client-side image maps use a map file
that is embedded in. and forms a part of,
the HTML document itself. This is contained
in an element called <MAP>. This map is
linked to the image by the Web browser.

While most Web browsers support the use
of server-side image maps, client-side image
maps are becoming increasingly common,
mainly for the reason just described, but also
because they are much easier to implement
(requires no separate files and script).

The fcature should be used with caution,
noting that good HTML style includes giving
users who do not have access to map
features an alternate way of accessing
different Web pages. such as a text-only list
of hyperlink anchors.

How Client-Side Image
Maps Work

Figure 2 shows a modification to the example
that had been developed to that of Part 3,

Figure 6. At that point it had become a right
aligned. floating image of the Maplin Magazine

Brush

Comic Sans MS
ﬁwive-%mt
Marigold
Outline
Blurred

Bmo1ow—
Driop-Shadow,
Gradientdint

Figure 4. Samples texts written in
non-standard fonts, alternatively
created in an image editor to be
displayed as GIF images. Transparent
backgrounds ensure that the texts
blend naturally into the document.

logo embedded in text that flows around.

However, in Figure 2, placing the
mousepointer over the image at point '(a)’
does not cause it to change to the pointing
hand style as before, as there is no longer a
hyperlink here. In fact, it will not do so
anywhere on the image except when over
the blue section, at '(b)".

How is this possible? Because the hyperlink
is now mapped to the blue portion of the
image only. This and any other links for a
client-side image map are specified within
the same HTML. document.

In Figure 2, the foregoing anchor element
that contained the image is completely
removed, leaving just the HTML image
clement embedded in the text as:

<IMG SRC='"images/maplinl.gif" ALT="Maplin
Magazine" WIDTH="375" HEIGHT="150* BORDER=0
ALIGN="right" VSPACE=3 HSPACE=3>

The hyperlink is then added by defining it
with a portion of the image in an associated
<MAP> clement.

Associating An IMG
With A MAP

In order for the browser to know which
MAP to use for a particular image, a
USEMAP attribute for the IMG element must
be added, pointing to that MAP

The value of this attribute must be a URL
that refers to the MAP element for this
image map. In this case - and in every case
of client-side image mapping - the MAP
element must be in the current document.

The URL will start with the hash ('#")
character, followed immediately (no spaces)
by the name of the MAP element (that is,
the value of the MAP's Name attribute):

<IMG SRC="images/maplinl.gif" ALT="Maplin
Magazine® WIDTH="375" HEIGHT="150" BORDER=0
ALIGN="right" VSPACE=3 HSPACE=3 NAME="maplin*
USEMAP="#maplin®>

As an aside, it is possible to create and
reference MAP elements that exist in other
documents; in this case, the '#' and the name
of the map would be immediately preceded
by the other document's URL. This is only
useful if a single instance of a map can be
applied to a series of very similar images,
meaning that they share in common
identically positioned hyperlink 'hot-spots’.

Otherwise, and for convenience, the MAP
element is often placed adjacent to its
associated IMG element (in this example,
immediately before), but if you want to be
tidy vou could collect all maps near the
beginning or end of the BODY element. The
MAP element is not displayed in the
browser window.

The MAP Element

MAP has one attribute, NAME. It is a string
of characters that is used to identify the
MAR s0 that an IMG element can refer to it.
So we now have:
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<P><MAP NAME="maplin*>
</MAP>

<IMG SRC="maplinl.gif
WIDTH="375" HEIGHT="15
ALIGN="right" VSPACE=3

USEMAP="#maplin*>The Netscape Navigator, on

the other hand... (text)

The MAP element then contains one or
more AREA elements, each of which
defines a region of the image as the hot-
spot’. AREA is not a 'wrapper' for anvthing
else; all of the required information is
contained in its attributes. The example
then becomes:

<MAP NAME="maplin®>

<AREA HREF=*http://www.maplin.co.uk/*

SHAPE="RECT* COORDS="120,100,252,141
</MAP>
<IMG =*maplinl.gif" ALT="Maplin Magazine"

0* BORDER=0

HSPACE=3 NAME='maplin®

WIDTH=*375" HEIGHT="1
ALIGN="right* VSPACE=
USEMAP="#maplin®> ...

5
3

resulting in the behaviour of Figure 2.

The co-ordinates (COORDS) in pixels can
be found arithmetically or by experiment,
or you could use one of the proprietary
image mapping tools. Figure 3 is a detail
from MindWorks' ImageMapper program,
which, given an existing HTML document,
allows vou to choose one of its images to
map, draw the 'hot-spot’ regions on it,
assign the URLs, then insert the finished
map element into the document in one
operation. Figure 3 also illustrates where
the exact boundaries are in this example
(shaded area).

Creating New

Mapping Regions

The types of regions you can create are
rectangles, circles, polygons, and points. At
present most browser versions are able to
accept rectangles, the others being
extensions, so while rectangles are reliable,
the others may not work.

Making Fancy Fonts
With GiIFs

One particular area where GIF images
with transparent backgrounds are very
useful is in producing Windows like icons
and non-standard fonts. It was mentioned
in Part 1 that you cannot assume that the
client machine has the same fonts that
vours has. Therefore, when originating
HTML documents, you are restricted to a
limited, standard range of fonts for all
texts, that you know ought to be installed
on any PC by default. (Unless the user has
removed them of course, but that is
beyond vour control,)

You cannot force a client machine to
download a non-standard font that you
desire your text to be displayved in,
because this is a violation of the browser's
built-in security that cannot be overridden
(it is meant to prevent unsolicited or

dangerous files such as
viruses being maliciously or
otherwise distributed over
the Net completely without
clients' control).

If a non-standard or
‘fancy’ font is required, the
usual resort is not to use
text at all - instead, the text
in question, set in the
desired font, is a picture.

Figure 4 shows some
examples of non-standard
fonts that are unlikely to be
possessed by all clients.
Moreover the last four have
been manipulated with
special effects added.

It is not practical (though
not impossible!) to present
large chunks of text set in a
special font in this way, so
most commonly the

7] Making Fancy Forts Wit GiFs

Making Fancy Fonts With Gifs

Figure 5. The ALY property of a GIF
displaying text in a special font ought to
show the text itself in case the image
does not load.

technique is reserved for
creating headings and
sub-titles, hyperlink menus
and so on.

‘The procedure requires a
suitably capable image

£ ] mako 0 | )

Figure 6. Using an image map to divide a
single GIF image of several text lines,
written in a non-standard font, into
separate areas each with an independent
URL. Each ‘text line' is therefore a unique
hyperiink, although there is only one image.

editor able to save GIF files.
In this editor, the words are
typed in the required font
and size, colour ete. on a plain background.,
You can apply various effects as required. In
these examples, the words were set in a 24-
bit image with a white background initially.
Then the number of colours was reduced
to 16, then the palette was edited to
change the background colour to yellow
(or some other unused, neutral colour like
cvan), in case some white detail needs to
be preserved.

Then the image is saved as a GIF with the
transparent colour selected to be that of
this background colour. The GIF is
included in the HTML. page by the <IMG>
element just like any other:

the various options and specify their URLs.
It is simpler to manage as it requires only
one picture.

Figure 6 illustrates a links menu made in
this form; the URL of each item when
under the pointing hand icon is shown in
the browser's status bar (bottom). The HTML
code that produced this is shown below:

<DIV><IMG SRC='images/making.gif* ALT="Making

Fancy Fonts With *><BR><BR><BR></DIV>

In the browser this GIF's background
colour becomes invisible, leaving the words
to appear as though 'printed’ directly onto
the background of the viewed page. as in
Figure 4.

Whole series of sub-titles for
conventional text can be made in this way,
each one a separate GIF image with a
transparent background. One final thing to
remember is to set the ALT autribute equal
to the words that are supposed 10 be
displayed so that, in case for any reason the
image does not show; as in Figure 5 (top), it
at least makes sense.

Single text lines done as images like this
can also be placed in anchors to make
hyperlink jumps that appear almost like
simpler text links. Further to this, another
frequently used technique is to create a list
of hyperlink labels all in one image, then
use image mapping to distinguish between

<table bgcolor="darkblue* width=100%><tr><td>

<BR>

.html* SHAPE="RECT"
1,52%>
eémy.domain.co.uk*
S CT* COORDS="6,55,174,80*>

resume.html® SHAPE="RECT"

<AREA

<img src="menu.gif" border=0 NAME="menu®
204* HEIGHT="167* USEMAP="#menu*
enu ">

<BR><BR></td></tr></table></div>

Next Month

Introducing animations, how to achieve
tighter control of page layout through the
use of tables, and the correct way to display
multiple pages simultancously in frames,
Don't forget. for a detailed summary of all
the HTML elements and their usage, see
the glossary page at: http://www.mc-h.demon.
co.uk/maplin/glossary.htm.
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Get Stuffed

a track of what's available. One way to help, and

the ideal way to find out what services are around

Stuffing is a common
expression for the

T i % e

process of .'.‘.: ‘ﬁ —— =
compressing B ————
computer files prior (ERET et =+ tom
to sending them over 3. g EEEsss

the Internet, in R mammm .
emails for example, ‘ % ':--:-"f:—_”_'

or for downloading | | Ep SoritroismEmaTT
from Websites. | |-==" A e
Compressed - or — 3 )
stuffed - files are o g

:

! that you can sign up to, is Gordon Sharpe’s free
UK Internet service provider listings, at:
http://www.12free.co.uk. You'll find IP details,
names, URLs, and loads more information on the
site. It's regularly updated with new service
provider details as they come on line, so is a
convenient stopping off point before you choose
your next service provider.

The Best You Can Get

8 The next generation of Apple Mac personal

smaller, and can - - —
often be encoded in

the same process to prevent possibility of data loss when
being transmitted over the Internet. In general, therefore,
stuffing is of benefit to anyone who sends files to anyone
else via Internet-based means. One of the problems of

stuffing, however, is that whoever receives or downloads the :

files has to be able to decompress or expand the files on
receipt. There are, unfortunately, several means of stuffing
files in the first place, so there are the same number of
methods of expanding them once received. It's also usually
necessary to know the means files were stuffed, so the
correct expansion tools can be used at the other end.

However, DropStuff is a shareware tool from Aladdin, that

stuffs files in any of the main compression formats. Along
with DropStuff comes Aladdin Expander, that’s able to
decompress files in any of the standard compression and
encoding formats used on the Internet (for example, Zip,
Stuffit, binhex, Base64, and others). DropStuff and
Expander are cross-platform tools, which means that
Windows or Mac users can send and receive files to each
other, safe in the knowledge that files can be handled at
the other end.

The latest version of DropStuff (v.5) is a free update to
registered users of previous versions, and features up to
20% better compression than Zip formats, which means
greater transfer speeds over the Internet and smaller
archive space. It works by drag-and-drop (that is, to stuff a
file or folder just drag it onto the DropStuff icon: to
decompress it drag it onto the Expander icon), so is

simplicity itself to use. Download it and try it out free for 30

days, from:
<http://www.aladdinsys.com/dropstuff/winindex.html>.

Free For All

It doesn’t seem

so long ago that
free Internet
service providers
were just a

dream, but

there’s now well |
over a hundred ’,
ways of accessing |
the Internet for |
free. So many, in
fact, that it's L g e
difficult keeping

z:;-‘ Coaty a5 FRFREL ™o ~mm oo e b
Sraore Mitp:/rarw. 4 2free.co.uk

al

—— computers has officially been announced by Apple
Computer’s interim CEO. Steve Jobs (who's been

in the post for two years now, so it's hardly interim!) has
unveiled Apple’s latest top-end range of machines - the G4
Power Macs. Apple’s Power Mac ranges of personal
computers is based on PowerPC central processors, unlike
Windows-based personal computers which run on Intel’s
Pentium central processors.

The top-end -
500MHz G4 will

——

1
be able to deliver i |
sustained i
performance of | | ThcRowerdacGd
over one gigaflop ]I Mm;‘;};mhf“"“

(one billion |
floating-point I

operations per
second), and
peak performance
of over four

gigaflops. This | E-.“-E':?—e;{-ii-?.u:
officially puts the ’ | =Tt l ;
|
|

|

1 e niamiin

personal
computer into the
supercomputer
category of computers - the first time ever a personal
computer has achieved this status. While this is a public
relations coup in its own right, being officially classed as a
supercomputer has its drawbacks. Apple - for the time
being - won't be allowed, for security reasons, to export the
computer for sale in certain countries because of it. In
effect, by US government rules, the new G4 is a weapon,
and Apple isn't allowed to sell it in certain areas of the
world. Apple is petitioning the US government to have the
supercomputer specification raised, but meanwhile soaks
up the heat of the advantages of making what is simply the
fastest personal computer ever made.

Based on the Signal Processing Library Performance spec
published on Intel’s own Website, the 500MHz Mac will run
up to 2.94 times faster than the fastest 600MHz Intel
Pentium lll-based personal computer. This serves to point
out the difference between the two competing central
processors used in Windows-based and Mac-based
computers, and underlines the fact that strict processor
speed is not necessarily the only factor to consider in a
computer’s specification. Computer buyers should be aware
- it’s not quantity, but quality that really counts. You can see
the new G4 on Apple Website at: http://www.appple.com.

——— —

—
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MP3 Speed Buster

-:cli::"l-l ;

O e —————
.

B e e

@orevesssessene
Bovslager Reemerces
@rorstesessese

Toohnicat
(o0 SEEERTUEB00

—_—

Thomson Multimedia at
<www.scmmicro.com> is set to
bundie SCM’s mulri-format
digital media reader/writer
with its new personal digital
audio player. The partnership
will enable users to reach
new levels of speed when
transferring music files from a
PC or the Internet.

The reader/writer from SCM
will be used with Thomson's
RCA LYRA. a portable player
which decodes and plays MP3
and G2 audio compression
formats. It will enable the

é .'-. ¥ wey —)
ro gt ormatler

) -

music files to be written and
read up to four times faster
than other MP3 players, which

attach directly to the PC.

The CompactFlash
reader/writer from SCM

i Microsystems attaches to a

PC’s parallel port and
provides a pass-through
printer interface. The device
can write data on both
CompactFlash T and
CompactFlash IT memory
cards at up to 25MB per
minute, and can read at up to
40MB per minute.

Pan And Tilt Webcam §
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AOL's Launches Pre-registration

Site For Free ISP Service

Inresponse t  thusiastic demand for its soon-to-be-launched
subscription-free Netscape Online Internet service, AOL has
established a pre-registration Web site and a free pre-registration
phone number for the service. Pre-registrants will receive
priority response to requests for Netscape Online software
when the service launches in September.

The pre-registration site, accessible at
<www.netscapeonline.co.uk>, is open to all UK Internet users
interested in the new service. It includes highlights of planned
products and features, a registration page for interested
subscribers and press information.

The site will be continually updated with the latest
information regarding the roll-out of the Netscape Online
service. Pre-registration is also possible through a new free
phone customer service number, Tel: (0800) 923 0009.

AOL Europe announced its plans in July to launch a subscription-
free service complementing the AOL UK and CompuServe UK
subscription-based brands. Aimed at the emerging budget segment
of Internet users, the service will be the best in its class, offering
unrivalled community, content and features including the
Netscape Navigator browser and AOL Instant Messenger 2.0.

Netscape Online
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The latest version of Webcam32 captures an image from a
networked camera or a capture card connected to a PC and
makes that image available on the Internet. The image can be
refreshed every few seconds to every few hours, or displayed
as full-motion video.

When paired with Surveyot’s Transit Robotic Camera Mount
(RCM), Webcam32 also provides users with pan and tilt Webcam
position control through the Internet.

A live demonstration of Surveyor's interactive Webcam fitted
with Webcam32 software can be found on the Live Demos Web
Page at <www. SUTVeyorcorp.com>.

A fully-functional, one-hour demonstration of Webcam32
software is available free for download from Surveyor's Website
at <www.surveyorcorp.com>, or from the Webcam32 Website at
<www. kolban.com>.

One in six of
the Internet
generation
prefers to stay
in their rooms
surfing the
Web or playing
computer
games than
spending time
with their
boyfriend or
girlfriend.

These are
the findings of
research by
lifestyle ISP,
Madasafish at <www.madasafish.com>, an exclusive Internet club
for savvy Net surfers, aged between 16 and 30.

This group may spend more time on the Internet than going
out, but many use it to find out about the latest gigs, films,
bands and clubs, making sure their nights out are always events
to remember.

D T o R ST e

Music Automatic

‘ Daily presents
by

=

Get there!!

PCs Are Better Than Sex
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Excite Voice Chat Breaks Record Numbers The Epoch 0f E-pop :

In the first month - :
. . ¥ Poople & Chet : Countdown®.
cisenice B | dome e ey || @ oot
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Excite Voice Chat to conduct live, one-to-one and one-to-many H than my local oo for (3 e e
. . . o H N f hemselves " —
conversations over the Web, enjoying telephone-quality : et drcade B N eson o S e s cresrvam BLE
communication, free of charge. The Lipstream voice service is
available on Excite at <voicechat.excite.com>. ) i CountdownArcade at <www.countdownarcade.com> an online
In order tq partll]Clpatc ll:i Excite Voice Cl;]at. consumers sqnply shopping centre and free IS, surveyed over 100 people to
need a PC, microp O"‘?’;" hsm?ke,“ OLZ eadset to have live i investigate the potential of Web-based music distribution.
voice conversations with OGS cha NEE The majority of respondents had never made an online music

purchase. A large proportion, however, expected to buy exclusively
g = : i on the Net in the future, providing it remained cheaper to do
Biz B] ast.com Uses Java . To Si mp] 1 fy so. Current obstacles to purchasing music online include
Online Web-Store Creation i lengthy delivery times and concerns about reliability or security.
i On the positive side, respondents welcomed music search
engines as a method of finding obscure or rare artists.

BizBlast : The Countdown Music Arcade offers the top 500 best-selling
-Compmerce Mads Semple! i CDs of all time. The site also has a comprehensive back
| ST 55 0 st gt Bt sorn catalogue of titles, ranging from 80's pop to Jau. and .Blucs.
AN ST ot gper s i Y e, et Anyone can shop on the CountdownArcade site with
oz i 5 e Toe e Tanoncton S s avrver Countdown cardholders benefiting from up to 25% discount on

R e 50 earen i travel, services and a wide range of products including electrical
Cantact acnation Harhesebofrcnmtic b R i goods, bikes, golf equipment and wine. The cards can also be
B ool S i used in over 150,000 retail stores world-wide and new online
(A— eed an o-commerce product e s S i members get a £25 rebate to spend in the Internet store,
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S e s RS l Keep Briefcase Online With Yahoo!

BizBlast.com at <www.bizblast.com> has launched a new i
system that makes it very easy for Web designers to integrate
Web stores into their ng,) sité’s. " . —Welcome o S FIOO! Briefcase il

Unlike most shopping-cart systems, the BizBlast Transaction Server | : _ .
can handle six different types of Web transactions which include:- Dot Mest - ot s it i |

Tangible Purchase Transactions - sell a product and ship it. r'm & New User Sign up for Yahoo! Briefcase. It's freel

Electronic Purchase Transactions - sell a product, transmit Sign me up! + Get your own Yahoo! Briefcase.
it over the Internet, and provide a way for the buyer to unlock I'm aiready registered with Yahoo! . {2:'215.2'”;".’.'. fies, docum<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>